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Treatment of patients on the basis of the so-called "individual approach™
and active-waiting tactics, taking into account clinical, radiological and
laboratory data, mainly meets the recommendations of the middle of the
last century.

From the standpoint of evidence-based medicine, thoracoscopy is the most
effective method of topical diagnosis of traumatic hemothorax.
Videothoracoscopic technologies significantly reduce the incidence of
purulent intrapulmonary and pleural complications in penetrating lung
injuries. Undoubted advantages of thoracoscopy are: full-fledged revision;
accurate diagnosis, which eliminates doubts about the diagnosis and
waiting period; determination of indications for drainage, operative
thoracoscopy or thoracotomy.
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Introduction. Chest injury is one of the leading causes of death from injury, as well as
temporary and permanent disability in people under 40, both in our country and abroad [1].

The part of chest injuries in the overall picture of the injury is difficult to overestimate. In
peacetime, closed chest injuries occur with a frequency of 10% to 35 - 50% of all injuries, and her
injuries are 1 - 3%.
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In peacetime, the vast majority of chest injuries (up to 97.3%) are among the so-called
domestic. For most open chest injuries are not frightening in appearance: small in size, usually smooth
edges of the wound. The size of the external wound does not in any way indicate the nature and extent
of intrathoracic injuries [2, 3].

As a result of the rapid development of the chain of pathological syndromes, the condition of
most victims on admission to the hospital is characterized by a significant degree of severity. The
severity of the patient's condition is determined by the nature of organ damage, the amount of blood
loss. This fact requires immediate effective diagnostic and therapeutic measures [4].

The most difficult is to determine the tactics for penetrating chest injuries and the absence of
absolute indications for thoracotomy, due to the inability to verify the anatomical and topographic
nature of chest injuries by non-invasive methods [5, 6].

To date, the basis of surgical tactics for chest injuries is the primary surgical treatment of the
wound and drainage of the pleural cavity with dynamic monitoring and determination of indications
for surgery, based on the amount of blood released by drainage, without any attempts to actively verify
the nature of injuries [7, 8].

The desire to avoid mistakes forces surgeons to expand the indications for thoracotomy, which
is often performed in vain or ends in the elimination of small lesions. In such cases, thoracotomy
harms the victim, aggravating the severity of the condition and increasing the risk of complications in
the postoperative period. Therefore it is extremely important rigorous and balanced approach in
determining the indications for thoracotomy chest injuries, excluding unreasonable surgical
interventions. All this emphasizes the relevance of the search for new, more effective and sparing
methods for the diagnosis and treatment of chest trauma [9, 10].

Currently, in all areas of surgery there is a trend of widespread use of minimally invasive
techniques [11].

Clarification with the help of videothoracoscopy of the nature of intrathoracic injuries will
facilitate the choice of optimal surgical tactics, a more rigorous substantiation of indications for
extensive interventions, and the maximum use of its operative capabilities - a decrease in the number
of thoracotomies, a decrease in the incidence of complications and an improvement in the results of
treatment of victims [12].

Materials and methods. The first group included 132 patients who were treated without the
use of videothoracoscopic interventions. The second group (main) consisted of 73 patients who
underwent diagnostic and therapeutic videothoracoscopic interventions.

Among the patients of the first group there were 115 (87%) men and 17 (13%) women aged
18 to 68 years (mean age - 33.9 + 9.6 years).

In these patients, the size of the hemothorax was determined on the basis of X-ray examination, the
results of pleural puncture and the amount of blood released by pleural drainage. It should be noted that due
to the severity of the condition and the presence of total hemothorax 18 (13.6%) patients were immediately
sent to the operating room, where they underwent emergency thoracotomy.

The operation revealed the following injuries: parenchyma of the lungs and muscular branches
of the intercostal artery - 6, heart - 5, internal thoracic artery - 2, diaphragm and intercostal artery - 2,
bronchi - 2, pulmonary artery - 1.

The following interventions were performed: suturing of the heart wound - 5, suturing of the
lung wound - 3, ligation and suturing of the intercostal artery - 4, suturing of the internal thoracic
artery - 2, suturing of the diaphragm wound and suturing of the intercostal artery - 2, suturing of the
pulmonary artery wound - 1. A total of 3 (15.7%) victims died.

At the same time, one patient, who was admitted in an extremely serious condition with a heart
injury, died on the operating table. Based on operative data, it was found that in 3 people the bleeding was
prolonged, and its source was the branches of the intercostal artery and superficial lung wound.

In these patients, treatment could be limited to videothoracoscopic intervention.

In the postoperative period, the following complications were noted: wound suppuration - 2,
postoperative pneumonia - 1, exudative pleurisy - 1, pleural empyema - 1. The frequency of
postoperative complications in this group was 26.3%. All complications were eliminated with
conservative measures.

The remaining 114 (86.4%) patients underwent puncture and drainage of the pleural cavity
with a polychlorinated vinyl tube with a diameter of 8 mm in the 7th intercostal space along the
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posterior axillary line after radiological examination. Dynamic monitoring and determining indications
or contraindications to thoracotomy was conducted, based on the calculation that stood out for blood
drainage without verification of the nature of the damage.

At a small hemothorax on drainage from a pleural cavity from 170 to 430 ml (on the average
261 + 53 ml) of liquid blood separated, at an average hemothorax - from 570 to 830 ml (on the
average 672 + 64,7 ml), and at a big hemothorax - from 1070 to 1200 ml (on average - 1144 + 30.5
ml). In this group, in 96 (84.2%) patients the bleeding was stopped, and in 18 (15.8%) - ongoing.

With ongoing intrapleural hemorrhage in 18 patients after ineffective hemostatic therapy
performed thoracotomy for urgent indications. During the operation, the most common causes of
ongoing bleeding were intercostal vessels - in 9, vessels of the parenchyma of the damaged lung - in 5
patients. Heart injuries were in 2 patients, large injuries of the chest wall muscles - in 2.

In the postoperative period, 2 patients died (11.1%). The following complications were noted:
wound suppuration - in 2, postoperative pneumonia - in 1 case, exudative pleurisy - in 1 case, pleural
empyema - in 1 case.

The frequency of postoperative complications in this group was 26.3%. All complications
were eliminated with conservative measures.

Of the patients who remained unoperated urgently (96 wounded), 37 (28.03%) had
complications in the form of collapsed hemothorax, and 14 (10.1%) had large pneumothorax.

Of the 37 (28.03%) patients with coagulated hemothorax, 21 patients were treated with
conservative measures. However, in 16 cases, a thoracotomy was required due to treatment failure. At
the same time one operated died from purulent complications.

Thoracotomy was also performed in 11 patients when it was impossible to straighten the lung
due to pneumothorax that persists due to the presence of fistula of lung tissue. One of these patients in
serious condition died in the postoperative period from sepsis.

Therefore, with this treatment tactic, emergency thoracotomy was performed in 19 (14.4%)
patients. At the same time 3 people died.

Based on operative data, it was found that in 3 patients the bleeding was stopped, and its
source was the branches of the intercostal artery and superficial lung wound. In these patients,
treatment could be limited to videothoracoscopic intervention.

Urgent thoracotomy was required in 18 patients. In these observations, thoracotomy was
performed late due to misdiagnosis. In the postoperative period, 2 patients died. Delayed thoracotomy
for severe complications was performed in 27 (20.5%) individuals, after which 2 patients also died.

A total of 7 (5.3%) patients died with this treatment tactic, and severe postoperative complications
were observed in 48 (36.4%) patients. Retrospectively, 51 (38.6%) patients could be diagnosed with
intrapleural complications with the help of videothoracoscopic interventions. At the same time in 27 people
delayed thoracotomy could be replaced by various videothoracoscopic (VTS) interventions.

Thus, the treatment of patients on the basis of the so-called "individual approach™ and active-
waiting tactics, taking into account clinical, radiological and laboratory data, mainly meets the
recommendations of the middle of the last century.

The main group of the first subgroup included 73 patients who were treated with VTS. Among
these patients were 68 (93%) men and 5 (7%) women aged 18 to 68 years (mean age 32.3 £ 9.4 years),
detailed in section II.

The main indications for thoracoscopy were: medium and small hemothorax or
hemopneumothorax, injuries in the "heart zone™ of the chest without signs of cardiac tamponade,
injuries in the "thoracoabdominal zone" of the chest, increasing mediastinal emphysema,
pneumothorax for 3 days, coagulated hemothorax, suspected injury to the diaphragm, a foreign body
in the thoracic cavity.

VTS was performed in patients with stable hemodynamic parameters. Contraindications to
VTS in our observations were: total hemothorax, profuse intrapleural hemorrhage, injuries of the heart
and large vessels, damage to the trachea and large bronchi, agonal condition of patients.

During the VTS, various injuries were detected. It should be emphasized that 21 (29%)
patients had two or more sources of bleeding with stable or unstable hemostasis. This was emphasized
equally often in both single and multiple chest injuries.

Isolated chest wall injury occurred in 12 (17%) patients; combined injury of the vessels of the
chest wall, organs and anatomical structures of the chest - in 29 (39%); lung injuries - in 23 (31%);
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diaphragms - in 4 (6%); pericardium and heart - in 3 (4%); thoracic lymphatic duct - in 1 (1.4%),
mediastinum - in 2 (2.7%).

The sources of bleeding from the chest wall were: intercostal artery - in 18, muscular branches
of the intercostal artery - in 21, internal thoracic artery - in 2 cases.

We followed the endoscopic classification of the nature of bleeding, proposed by M.M.
Abakumov and co-authors in 2007. In this classification are: 1) intense bleeding; 2) moderate
bleeding; 3) unstable hemostasis; 4) stopped bleeding.

Intensive is the continuation of bleeding with a constant stream of blood from the wound. In
our observations, intense bleeding was diagnosed in 14 (19.2%) patients. Moderate bleeding includes
leakage of blood through the pleura, which was found in 31 (42.5%) cases. Unstable hemostasis is
determined by the presence of a subpleural hematoma or a wound made by a clot, after the removal of
which the bleeding resumes. Unstable hemostasis occurred in 11 (15.06%) subjects. The stopped
bleeding included cases of hemothorax in the absence of signs of bleeding from the wound of the chest
wall and the absence of other sources of bleeding. This was observed in 17 (23.3%) patients.

Thus, in our observations in 46 (45.2%) subjects the bleeding was ongoing.

During thoracoscopy after removal of hemothorax, bleeding from intercostal vessels was also
performed in 23 patients, from lung wound in 32, diaphragm wound in 1, and mediastinal wound in 2.

Videothoracoscopic interventions in the form of electrocoagulation allowed stopping bleeding
from the vessels of the chest wall in 29 patients.

The use of thoracoscopy allowed correctly diagnosing the nature of the injury and avoiding
traumatic thoracotomy.

In 3 cases, the stop of bleeding from the intercostal spaces was performed by suturing the
artery throughout with percutaneous ligature with a stylet needle and tying the immersion suture. The
entire intercostal vascular bundle was securely pressed against the rib.

By means of electrocoagulation in 13 patients reliable hemostasis and aerostasis at superficial
wounds of a lung parenchyma were received.

In 6 wounded the suture was applied using Polysorb 3/0 thread with capture of the wound
edges to the full depth.

In blind lung injuries in 2 observations, a thoracoscope was inserted into the wound canal for
revision and removal of non-viable tissues. The wound was then sutured by grasping its bottom: the
first suture leaving the long free end of the suture, and then the spiral suture tied a knot between the
free end of the suture and each turn of the spiral. This prevented the formation of intrapulmonary
hematomas and cavities.

At penetrating large wounds in 2 patients performed wedge-shaped or tangential resection of
the lung, then performed rehabilitation and targeted drainage of the pleural cavity.

In one observation, a bleeding diaphragm wound was sutured.

In 2 patients with severe emphysema and mediastinal hematoma, mediastinotomy, removal of
mediastinal hematoma and coagulation of small bleeding vessels were performed.

It should be noted that all patients after evacuation of the liquid part of the blood were
diagnosed with at least partially coagulated hemothorax. It was fragmented by endoscopic clamps and
aspirated by suction. This was an effective prevention of residual hemothorax. The weight of the clots
ranged from 150 to 910 grams.

An important aspect of the completion of thoracoscopic interventions was adequate drainage
of the pleural cavity.

Endoscopic rehabilitation was performed in 7 patients admitted from other medical institutions
with a lifespan of collapsed hemothorax of more than 5 days.

A total of 66 (90.4%) patients underwent a full range of surgical interventions using
videothoracoscopic technologies. The conversion required 7 (9.6%) wounded. The reasons for
conversion were: heart injury - in 2, large and deep lung wound - in 2, internal thoracic artery injury -
in 2, large diaphragm rupture - in 1 case.

In the postoperative period, two patients died of severe concomitant somatic pathology:
dilated cardiomyopathy - 1, obesity and decompensated diabetes - 1.

After VTS complications occurred in 8 (10.9%) patients. The structure of complications was
as follows: pneumonia - in 3, lung did not straighten for a long time - in 2, pleural empyema - in 2,
curled hemothorax - in 1 patient. However, all complications were treated with conservative measures.
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Results of the research. Research has shown that different amounts of blood accumulation in
the pleural cavity after its drainage were found in 35 (20.7%) patients of the first group. At the same
time 16 (21.5%) patients required a delayed thoracotomy for coagulated hemothorax.

In the second group, coagulated hemothorax was noted in only one patient.

In the first group of 11 victims, a delayed thoracotomy was performed due to prolonged lung
collapse. In patients of the second group, this complication occurred in 2 observations. At the same
time surgical intervention was not required.

Comparative research has shown that the use of VTS has reduced the frequency of
thoracotomies by 2.1 times, the duration of drainage of the pleural cavity - 2 times, the frequency of
complications - 3.3 times, the duration of inpatient treatment - 1.5 times, and mortality - 3 times.

From the standpoint of evidence-based medicine, thoracoscopy is the most effective method of
topical diagnosis of traumatic hemothorax.

The results of our research have shown that videothoracoscopic technologies significantly
reduce the incidence of purulent intrapulmonary and pleural complications in penetrating lung injuries.
Undoubted advantages of thoracoscopy are: full-fledged revision; accurate diagnosis that eliminates
doubts about the diagnosis and waiting period; determination of indications for drainage, operative
thoracoscopy or thoracotomy.

Table 1. Comparative evaluation of treatment results of open chest trauma with and without
using of videothoracoscopy.

Indicators Traditional treatment | VTS (n-73) P Performance indicators
(n-132)
Frequency of thoracotomy, % 27 (20,5%) 7 (9,6%) <0,05 Reduction
2.1 times
Duration of intervention, min 94,2 55 <0,05 Reduction
1,7 times
Duration of drainage, days 6,3 3,2 <0,05 Reduction
2 times
Frequency of complications, % 48 (36,4%) 8 (10,9%) | <0,05 Reduction
3,3 times
Duration of treatment, days 27,2 18,1 <0,05 Reduction
1,5 times
Mortality, % 7 (5,3%) 2 (2,7%) - Reduction
2 times

Conclusions. VTS interventions do not replace traditional surgery in the presence of absolute
indications for thoracotomy. It is not advisable to perform thoracoscopy with unstable hemodynamics
due to blood loss, as there is a high probability of detection of undamaged during thoracoscopy
damage to the heart or large vessels on the background of ventilation of one lung.

Absolute contraindications to thoracoscopy are: reliable signs of damage to the heart and main
vessels; hemopericardium and cardiac tamponade; hemomediastinum with compression of the
respiratory tract and main blood vessels. If there are reliable clinical and radiological signs of rupture
of the trachea or large bronchi, an emergency thoracotomy is also required. The use of VTS has
opened not only endless diagnostic possibilities, but also a new strategy of thoracic surgery. In many
cases of penetrating chest injuries, VTS interventions have become the method of treatment of choice.

VTS is an effective method of topical diagnosis of penetrating chest injuries. With the help of
VTS technology in 66 (90.4%) patients managed to perform the full scope of surgery. The conversion
required 7 (9.6%) wounded. Comparative studies have shown that the use of VTS in penetrating chest
injuries has reduced the frequency of thoracotomies by 2.1 times, the duration of drainage of the
pleural cavity - by 2 times, the frequency of complications - by 3.3 times, the duration of inpatient
treatment - by 1.5 times and mortality - 2 times.

The results of our research have shown that VTS technologies significantly reduce the
incidence of intrapleural complications in penetrating thoracic injuries.

Conflict of interest. The authors do not declare a conflict of interest.
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ability to conceive is accounted for by subtle mechanisms related to the
deterioration of the quality of oocytes. The patients who are prepared for
an extracorporeal fertilization program (ECF) and do not respond to
controlled ovarian hyperstimulation protocols are considered to be poor
respondents. Many studies focused on the development of an optimal
treatment method. However, none of the approaches seems to be effective
enough to guarantee a successful use. Platelet-rich plasma is a new and
promising method that is successfully used in the reproductive science to
solve a number of medical problems. All the patients whose common
features were low oocyte output and poor embryo quality as well as failed
ECF attempts were offered a treatment method of autologous PRP therapy
after their written consent. Three months later, one obtained astonishing
results, which by the markers of biochemical infertility alone could be
classified as a complete biological phenomenon and are also characterized
by improved embryo quality. The results of hormonal homeostasis show a
decrease in the level of the follicle-stimulating hormone by 67.33% while
the level of the anti-muellerian hormone is 75.18% higher.

Thus, the use of the PRP therapy in poor respondents helps them to
overcome their problematic reproductive barrier.
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Introduction. The rate of infertility in married couples of reproductive age in this country
makes up from 10 to 15 %, in some regions this value is close to 20% - a critical level that has a
negative impact on demographic figures. The rate of pregnancy depends directly on the women’s age
and decreases by 3.3 times starting from the age of 19 and by the age of 48 [1,2].

A significant part of women seeking treatment for infertility at the clinics that use assisted
reproductive technologies (ART) are women of the late reproductive age [3,4].

Indeed, the postponing of marriage and pregnancy by women of reproductive age has led to an
increase in the rate of age-related infertility in recent years. The ovarian reserve of such women is
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significantly reduced, often close to zero. Besides, such women usually have a positive gynecological
anamnesis (endometriosis, uterine fibroids, surgeries on small pelvis organs, etc.).

The key factors influencing the efficiency of ART attempts include a reduced ovarian reserve
(age factor, surgeries on ovaries, endocrine disorders) and ovarian insufficiency with normal
gonadotropin levels. To improve the ovarian response in patients of the late reproductive age with a
low ovarian reserve, various stimulation methods are offered: the use of short stimulation protocols,
the reduction of the dose of gonadotropin-releasing hormone agonists (GnRH-a), the use of
gonadotropin-releasing hormone antagonists (GnRH-ant), etc. [5,6,7]. However, the key component of
these modified protocols is the increase of the dose of gonadotropin, i.e. a more aggressive ovarian
stimulation. The efficiency of these strategies arouses doubt [8].

Research aim. Assessment of the efficiency of the use of the PRP therapy to activate
folliculogenesis in women of the late reproductive age by means of hormonal and ultrasound
examination of the ovarian function.

Research data. The research was aimed at establishing whether the quantity of follicles in
women of the late reproductive age would increase after the intraovarian injection of autologous PRP.

The research was conducted on 42 women affected by infertility and aged between 35 and 44
(average age 37.6+4.2 years). The functional condition of the hypophysial and ovarian system was
examined with the use of hormonal, biochemical and ultrasound methods. The retrospective analysis
of data included the indicators of the socioeconomic situation, somatic, gynecological, obstetrical and
allergological anamnesis. All the women underwent a complete clinical and laboratory examination.

All the women underwent transabdominal and transvaginal ultrasonography of the small
pelvis organs (convex sensors of 3-5 and 5-9 MHz) with the use of an SSD-500 diagnostic ultrasound
scanner. When examining ovaries, one measured their volume and the ovarian-uterine index (OUI)
according to S.G. Khachkaruzov’s method (1999).

The levels of hormones in blood serum was measured with the use of immunoenzyme assay
on the 2-3d day of the menstrual cycle.

The research results were processed by means of the applied program package Exel-2007 and
Statistica 5a. In the course of statistical analysis, we calculated the significance level (p), with 0.05
being the critical value.

Research results.

The experience of use of ART shows that the use of inducers of folliculogenesis in the most
common stimulation protocols (usually long stimulation protocols) allows the maturation of no more
than 3 follicles (or none at all) in 20 to 30% of patients in the first treatment cycle. A decreased
ovarian response to inducers of folliculogenesis is referred to as poor or low. Our task was to find a
simple and effective way of use of the PRP therapy, which in its turn would stimulate ovulation, to
activate folliculogenesis in women of the late reproductive age with a low ovarian reserve by
rejuvenation of ovaries with autologous PRP, stimulating and differentiating stem cells, with the
formation of new follicles, to ensure the stimulation of folliculogenesis in a way that would be not too
aggressive, economically reasonable and at the same time would increase the prospects of pregnancy.
The set objective of activation of folliculogenesis in women of the late reproductive was accomplished
by the infusion of autologous PRP, which, according to the invention, implied the activation of
intracellular and signaling pathways that induced the mechanisms of reparation by proliferation and
differentiation of cells of mesenchymal origin in women of the late reproductive age with a low
ovarian reserve (poor response, failed ECF attempts, low oocyte output and poor embryo quality).

The suggested method, consisting of 2 stages, enables the activation of intracellular and
signaling pathways. In the first stage, 20 ml of blood is collected from every patient and placed into a
vessel with sodium citrate that prevents platelet aggregation, with subsequent transvaginal injection of
4 ml of the obtained material directly in each ovary with a puncture needle under sonographic control.
The course of treatment implies 4 injections and lasts for three months. The stimulating effect is
reached if the platelet concentration in PRP exceeds 1,000,000/ul.

The mean numbers of oocytes before and after the PRP injection were 0.64 and 2.1
respectively. Two patients had spontaneous conceptions. The third patient reached clinical pregnancy
and gave birth to a healthy child in June 2018. The results of this research are probably the first report
on the influence of the intraovarian PRP injection on the increase of the ovarian response, even on
spontaneous responses of women with a poor ovarian response.
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Intraovarian PRP injection is a new treatment approach for patients of the late reproductive
age with a low ovarian reserve. In our research, the said method led to successful pregnancy and live
birth in 18 patients, which makes up 42.8%. The analysis of the indicators of hormonal homeostasis
revealed an increase in the basic levels of gonadotropins in women of the late reproductive age,
namely of FSH by 3 times to 12.8+1.5 TU/I and of LH by 2.8 times to 12.6+1.4 U/, while the level of
AMH ranged from 0.7 to 0.9 ng/ml. After 3 months of the suggested therapy, the levels of FDH
decreased to 7.8+1.2 IU/I and of LH to 8.1+1.4 IU/l, while AMH ranged from 1.1 to 1.3 ng/ml. Before
the treatment, the level of estradiol in blood serum was decreased by 2 times to 0.13£0.02 nmol/I and
after the treatment, it increased to 0.224+0.03 nmol/l, which corresponded with the levels in the early
follicular phase of the menstrual cycle. As for the number of antral follicles, it clearly correlates with
the patients’ age. Thus, in women aged between 36 and 41, the mean number of follicles was 4.5+1.7,
in women aged between 42 and 44, the mean number of follicles was 3.7+1.4 in 75 (27.6%) cases.
After the suggested therapy, the number of antral follicles increased statistically significantly to
8.4£1.5 in women aged between 36 and 41 and to 7.6+1.2 in women aged between 42 and 44.

Thus, after 3 months of the suggested therapy, the levels of the examined hormones did not differ
from the levels in healthy women of reproductive age, which confirms the efficiency of the treatment.

Conclusions. Judging by the totality of significant features, we have obtained a new technical
solution that ensures a qualitatively new result, including the improvement of blood supply in tissues
owing to improved angiogenesis and the activation of folliculogenesis in ovaries, with the formation
of new follicles, in women of the late reproductive age, and may be used in ART programs. This result
is sufficient for the set objective to be accomplished.
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Beryn. IlopiyHo y CBiTI OHKOJIOTi4HI 3aXBOPIOBaHHS JiarHOCTYIOThCS y MTOHAA 6 MIIH JIIOJIEH 1
Oinble sK 4 MJIH JIOJIeH IOMUPAIOTh Bijl O3HAYCHHUX 3aXBOPIOBaHb, 110 CTAHOBUTH MpuOau3HO 10%
BiJl 3arajbHOI KUIbKOCTI BumajakiB cmepred. [l[ogo moka3HHWKAa OHKOJIOTIYHOI 3aXBOPIOBAHOCTI B
VYkpaiHi, TO BOHa XapaKTepU3YEThCS NOCTYNOBUM 3POCTAHHSM, YKCIIO BIIEPIIE BUSBICHUX MAli€HTIB
craHoBuTh 304-308 Ha 100 tuc memkaniis [1]. Sk cBiguats odimiitai nani MO3 Ykpainu, yxe mnpu
MEPBUHHOMY 3BepHEHHI y 25% mallieHTiB BHABIAEThCS [V cTajis 3aXBOPIOBaHHS, 10 B OUIBIIOCTI
BUIAJKIB € MPUYNHOIO BIIMOBH TaKHMM TIAIliEHTaM Y CIIeIiaTi30BaHii JOMOMO3i Ta MepeBeIeHHS X Ha
CHMITOMAaTHYHE JIIKyBaHHS [2].

HaxommueHnHs ricTaMiHy € OXIHI€I0 13 MEpIMX JaHOK JOBTOTo JaHIfora ¢iziojoriyHux i
010XIMIYHHX TPOLECIB, IO CYNPOBOKYIOTh aHEMIUHY TillOKCiI0 1 MeTaOOJIuHY iHTOKCHKAILIO Yy
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OHKOJIOTTYHMX TaIieHTiB. [ictamin — (Oerta-iminazomin-4(5)-etunamin) € OGioreHHUM (i3i0JIOTIHHO
aKTHBHUM TeTepOIUKIIYHNM amiHoM. Hapasi BusiBieHo i ineHTH(]iKOoBaHO 12 MOXiAHHUX TicTaMiHy B
TKAHMHAX JKUBHX ICTOT. IX HASBHICTh MOSACHIOIOTH TNPHUCYTHICTIO B MOJIEKYTi TiCTaMiHy JIBOX
PEaKIiifHO CIIPOMOKHUX IIEHTPiB: siapa aminorpynu (NH-) ta 6okoBoro snanitora aminorpynu (NHz-),
3aBASYYIOYM SKUM 1 iCHy€e O3HaU€HHWI CHEKTp MOXiTHUX TicTaMmiHy. BCTaHOBJIEHO iCHYBaHHS TEBHOI
3aJIeXKHOCTI MK KOH(POPMAII€F0 MOJICKYJIU ricTaMiny 1 i1 610J10T4HO0 aKTHBHICTIO [3].

lNicraMiH € CKIaIOBOKO YaCTUHOK MaiKe BCIX TKAHWH, OIOJOTIYHHMX PiAMH 1 BUIOPOXXHCHD
TBapuH i moauHu. HaiiGinbiie Horo 3HaX0AUThCS B IIKipi, TKAHMHAX TPABHOTO TPAKTY, JIET€Hb, TOOTO
B TKaHWHAaX, M0 MaKCHMAaJIbHO KOHTaKTYIOTh i3 30BHINOIHIM cepenoBuineM. Yacrime ricTamin
BH3HAYAIOTh B KPOBI, TTa3Mi, cedi, CIMHI, CHHUHHOMO3KOBIH pinHi, TKAHWHAX, PiAIIe — BOJIOCCI, TOTI,
CIIM31 HOCOBHMX XO[IiB, JKOBUi. B KpOBi ricTamiH JIOKalli3yeThCsl, B OCHOBHOMY, B 0a30(ilpHHX i
e03uHO(DITBPHUX JIeHKoruTax. HopManpHMI BMICT TiCTaMiHy B HiJIbHIM KpOBi JIOAUHE CTaHOBUTH 40-
70 Hr/MI, a y TUTa3Mi — Ha 1-2 OPSIKKA HIDKYE.

B opranizmax TBapHH i JIIOJJMHYU TiCTaMiH CHHTE3YEThCS 13 OUIKIB 1K1 MpH JeKapOOKCHUITyBaHH1
ricTUAMHY OaKTepisiMUA KUIIEYHUKOBOI Quiopu rpymu E. coli, Ta 4acTkoBO, B HE3HAUYHUX KiTBKOCTSIX,
Oe3nmocepenHbO i3 TKi — €K30T€HHMI, Ta MUIIXOM BHYTPINTHBOKIITHHHOTO JeKapOOKCHITyBaHHS
TICTHIUHY TiCTUIMHICKapOOKCUIIa3010 — CHAOTCHHUM.

B cBixkux ¢pykrax u oBouax (Tomaru, OaHaHH, CIIMBH), TICTAMIH MiCTHTBCS Y KUTBKOCTSX, IO
He TIepeBUIIYIOTh Oe3meyHi Horo piBHi. B Toif ke Wac, mrBo, BUHO, cHp, KOHCEpPBOBaHa pruba B oii,
KBaIlleHa KaIlyCcTa, KOHCEPBOBaHI OBOYi MOXKYTh MiCTUTh TOKCHYHI KITBKOCTI TiCTaMiHY.

lNcramia € 6i0J0TiYHO-aKTUBHOIO CIIONYKOIO, IO BUBUIBHIOETHCS OMACHCTUMH KIITHHAMH Y
pasi rinokcuunux craniB [3]. TicTamiH, 1110 BUBIJIBHUBCS B KPOB 1 TKAHUHHU, META0OI3yETHCSI TPhOMA
NUITXaMH: Je3aMiHIpyBaHHS iaMHHOKCHAA3010 ab0 TiCTaMiHA30l0 3 YTBOPEHHSIM iMiga30JIONTOBOL
KHCJIOTH uepe3 4-uMUIa30JIKapOOKCHAIbIETH/T; METUIIIPYBAaHHS 3 YTBOPEHHSIM |-MeTmiricraminy abo
N-metunrictaminy 3 gomoMoror ¢epmeHty ricramin-N-meruntpancdepasy; alenipuiIloBaHHIM 3
YTBOpEHHsIM 4-(0eTa-aneTiIaMiHOSTHIT)iMiAa30ITy 3a JOITOMOT o0 (hepMeHTy areTwinasu (€ y OakTepii,
HE BUSIBJICHA Y XPEOSTHHUX).

lcramiH € TKAHWHHAM TOPMOHOM, MEIIaTOPOM Y HEPBOBIH CHCTEMI, CTUMYJIATOPOM 1 iHr10iTOpOM
BHYTPILIHBOKJIITHHHUX, TKAHUHHHUX, OPraHHUX IIE€PETBOPEHb, a TaKOX (HapMaKOJIOTIYHUM IMPEHapaToOM.
Peaxrii, 1m0 BUKIMKAIOThCSA TiCTAMIHOM, HEPINKO BHXOAATH 32 MEXKiI TOMEOcTa3y i CYIMpPOBOIDKYIOTHCS
MaTOJIOTTYHUMY TIOPYIICHHSIMHU SIK B OpraHax, Tak i opraHi3mi B misiomy. [IpuCyTHICT HOT0 Y KUTBKOCTSIX,
10 TIEPEBUIIYIOTH «(PapMaKOJIOTiYHI», HEPIIKO BUKIMKAIOTH MMOPYIICHHS HOPMAJIBHOI JKUTTEISITBHOCTI
opranisMy. TokcnuHWi edeKkT TicTaMiHy TOCHITIOETBCS TAKMMH TIperapartaMd SK  iHTiOiTopH
MOHOaMIHOOKCHIA3H, aJIKOT0JIEM, 1HIITUMH O10JIOTIYHO aKTHBHHUMH aMiHaAMHU.

He nuBnsurich Ha Ba)KJIMBY POJIb TiCTaMiHy B TIATOTEHE31 YHCEIBHUX MATOJIOTIYHUX MPOIIECIB 1
3aXBOPIOBaHb, HOTO 3MiHM BMICTY IpU aHEMIii 3JI0SKICHOrO HOBOYTBOPEHHSI IPH KOJIO PEKTaJILHOMY
paKy 3aIMIIMINCS 1032 YBAaror JOCHIIHUKIB, 10 1 CIIOHYKaJIo Hac A0 HAyKOBOT'O MOLIYKY.

3aBIaHHAM JOCIIKEHHS OYJIO MPOBECTH O10XIMiYHI JOCIHIPKEHHST BMICTY BUIbHOI (pakiii
ricramiHy y 1iasmi nepugepudHoi KpoBi 310pOBUX 0Ci0, XBOpUX Ha 3aiizonedinutHy aHemito (31A)
Ta aHEMIl0 3JIOSKICHOro HOBOYTBOpeHHS (A3H) mpu KoOJOpeKTalnbHOMY paky JUis BHSBJICHHS
MOMUIMBUX CHEeUU(IYHUX 3MIH Ta BHUKOPHCTaHHSA TIOKa3HWKa WOro BMICTY B KJIIHIYHIA 1
I epeHIHHO-IIarHOCTUYHIM TPaKTHIII.

Martepiasun Ta MeroaM. 3 METOIO BHpillEHHS NOCTaBjieHOi 3amadi Ha 0a3i KuiBchkoro
00JIaCHOr0 OHKOJIOTIYHOr0 JAMCIIaHCepa OYyJI0 IMPOBEACHO JaHe KIIiHIYHE JOCHIDKCHHSA. Y HbOMY
Opanu yuyacte 392 martientH, cepen skux Oymo 186 (47,45 %) ximok i 206 (52,55%) wonoBikis.
MartepianoM Al ITOCHIDKEHHS CIyXuia mia3ma KpoBi 392 mamieHTiB (58 4oJOBiKiB 1 52 3KiHOK),
cepex akux oocrexxeHo 53 manientu (31 xinka i 22 yonosikiB) i3 3A, Bonu ckianu nepuy (I) rpymy
cnioctepeskeHHs Ta 392 marnienTiB (206 donoBikiB Ta 186 kiHOK) 13 KOJOPEKTAIEHUM PaKoM, Iepedir
OCHOBHOTO 3axBoproBaHHs y sikux oOTsbkyBaBcst A3H (mpyra (II) rpyma cmocrepesxenns. Cepen
nauienTiB, mo ckiuanu apyry (II) rpymy cniocrepesxenns Oyno 222 oci6 (119 gonosikis Ta 103 sxiHKH)
i3 3JI0SIKICHUMH HOBOYTBOpeHHs MU 00010801 kuiiku (mmdp MKX-10 International Classification of
Diseases (ICD) under the code C.18), 29 oci6 (16 gomnosikiB Ta 13 KiHOK) i3 3JIOSKICHUMHM
HOBOYTBOPEHHSIMH peKTocurmoinaibHoro Bigniny (mmpp MKX-10 C.19), 138 ocib (82 donosikiB Ta
56 'K1HOK) 13 3710IKICHUMH HOBOYTBOPEHHIMHU IpsiMoi Kuiiku (mudp MKX-10 C.20), Ta 3 namienTH (2
40J10BiKM Ta 1 KiHKA) 13 3J0SKICHUMH HOBOYTBOPCHHSIMHU aHajibHOTO KaHany (mudpp MKX-10 C.21).
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Bik obcrexxenux Bing 22 no 79 pokiB. Cepenniii Bik marienTtiB craHoBuB (63,3 + 1,2) pokiB. Y
00CTe)XeHNX TAIliEHTIB TMPH HAAXOHKEHHI A0 CTalioHapy OyB HasSBHHM aHEMIYHUN CHHIPOM.
HasiBHicTpb KosopekTanbaoro paky II-1V craxnii 3a C.Y. Dukes (1956) Oyii0 BU3Ha4€HO TiCTOXIMIYHO.

VYci namieHTH 00CTeXeHI A0 MOYaTKy NpH3HA4YeHHS OyIb-sikoro jikyBaHHs. [liarHoz 31A
Bepu(iKyBaIM Ha TMIICTaBi XapaKTepHOI KIIHIYHOI KapTWHU (O3HAK aHEMIYHOI Timokcii Ta
CHIEPOTICHIYHOTO CHHAPOMY), XapakTepHOI Te€MaToJIOTIYHOI KapTWHU mepudeprudHoi KpoBi Ta
MOKA3HUKIB MeTaboIIi3My 3ai3a.

CTymniHb TSDKKOCTI Mepeliry aHeMii BU3HAUaIM 3a KpUTEPisSMU 3alporioHoBaHnMK HamioHanbHIM
iHcTUTYTOM paky (CLHA) i Bumunsim: merkuii crymiab aHeMmii — remorsnio6in 10 — 12 r/mr; cepenbo
Tsokkuid — 8 — 10 /1, Tsokkuid — 6,5 — 8 1/ur; Takui, 1Mo 3arpoxye KuTTio — Hipkde 6,5 r/mi. Cepen
nauieHTiB 13 3/1A Jerkuii cTymiHb TSHKKOCTI Tiepediry aiarHoctyBanu y 19 ocib, cepenniii - y 15, TsDKkwHi -
y 11, Taxuii, mo 3arpoxye xutTo — y 8. Jlerkuii cTymiae TshxKocTi nepediry A3H miarsoctyBamu y 29
XBOpUX, CepenHiii - y 12, Tsokkuit - y 10 0ci0, Takuii, 1o 3arpoxye KHTTIO - y 6.

Yci gociipKeHHs MPOBOIWIIN 3 TOTPUMAaHHIM OCHOBHUX MojioxkeHb KouBeHmii Pagu €Bponu
PO TpaBa JOAWHU Ta OlOMEIHMIIMHY, XeIbCIHChKOT nekiapaliii BeecBITHROT MEIMYHOI acomialii mpo
eTHYHI TPUHIWIHN TPOBENCHHS HAYKOBMX MEAWYHHUX MAOCIHIPKEeHb 3a ydacTio moamHu (1964 p. 3
NOAAJBLIIMMH JOTIOBHEHHAMH, BKItovatoun Bepcito 2000 p.) Tta Hakasy MO3 Vkpainm Ne 690 Big
23.09.2009 p. VYci mamieHTH TpW TOCHiTati3alii A0 cramioHapy Oyld OOCTEXKEHi i3 3acTOCYBaHHSIM
KITIIHIYHUX, Ja0OpaTOpHUX, IHCTPYMEHTAJbHUX Ta CIEIalbHUX METOJIB [OCHIKeHb, y pasi
HEOOXIHOCTI KOHCYNBTyBalucCs (DaxiBIIMH CYMDKHUX crierianbHocTed. OOCTe)keHHS W JIiKyBaHHS
XBOPUX TPOBOAWIM BiAMOBiIHO 0 XenbCiHChKOI aekiapaitii BeecBiTHhOiI Meauunol acorriamii (Cey,
2008), BiamoBinaux Haka3iB MO3 Ykpaiau (Ne 281 Bim 01.11. 2000 p., Ne 355 Bix 25.09.2002 p., Ne 356
Big 22.05.2009 p. B penakmii Hakazy MO3 Ykpaiau Ne 574 Bix 05.08.2009 p, Ne 1118 Big 21.12. 2012 p).

KontponbeHy rpyny ckianmu 50 310pOBHX MEPBHHHUX JOHOPIB, SKi HE MaJld B aHAMHE31 BKa31BOK
Ha OHKOJIOTIYHI YM XPOHIYHI 3amanbHi 3axBoproBaHHA. Bci nonopu obcrexxeni B 1Y «/lopoxHs craniis
nepenvBaHHs KpoBi [liBmeHHO-3aximHoi 3amizHuUI» BiAmoBimHO M0 BUMOT «llopsaKy MeamdHOTO
0o0CTe)eHHsI JOHOPIB KpoBi Ta (abo) 1i KOMITOHEHTIB», 3arBepkeHoro Hakazom MO3 VYkpainu Bin
01.08.2005 p. 3a Ne 385 «IIpo indexiiiiny Oe3neKy JOHOPChKOI KPOBi Ta ii KOMITOHEHTIBY.

VY mami€eHTiB i3 KOJOPEKTAIEHUM PAaKOM IPOBOJMIA pPETEeNbHE TiCTOJOTIYHE IOCIHiHKEHHS
npernaparis, Py bOMY BPaXOBYBAIM XapaKTep MEX IyXJIMHH 3 OTOYYIOYMMH TKaHHHAMH, BUPA3HICTh
1HQITBTpaLil, HASBHICTD MyXJIMHHUX KJIITHH Yy CYAWHAX, YKCIIO MiTO3iB, B TOMY YHCIHi aTHIIOBUX. OKpiM
03HAYEHOT0, BU3HAYAIM B MyXJMHAX KIITHHHI €JIEMEHTH Pi3HOIO CTYIEHIO 3pinocTi (B %) — HU3BKO
midepenuirioani (H), nomipao audepenuiiiosani (I1), Bucoko audepenuiiiorani (B) kinitunu. 3a
3araJlbHONPUIHSATHME KPHTEPISIMU OIIHIOBAIU CTYIIHb 3JI0SKICHOCTI Ta TiCTOJIOTTYHUH THIT Iy XJINHH.

BusHauenHst BinbHOI (pakmii ricramiHy B IUIa3Mi KpOBI NPOBOAWIH (DIHOOPOMETPHYHUM
METOJIOM 3a MeTonnKo MuxainmueHnko b. B., Beigsioopia C. B. (1999) [4]. ABtop i iioro HayKoBuit
KEpIBHUK IIUPO JIKYIOTh 3aB. Kadeapu cynoBoi MeauiuHy i mpaBa npodecopa b. B. Muxaitnuenka
3a METOJIMYHY JIOMOMOTY TIpH TIPOBEJICHHI HAyKOBOTO MOIIYKY. Pe3ynbTaTi A0CIiKeHb OlpalboBaHi
METOJJaMH BapialliifHOi CTaTUCTUKY 13 BUpaxyBaHHsM t-kpurepis Biporignocti Cr’ronenra (p<0,05).

Pe3ysbTaTu Ta ix odrosopenns. [Ipu ananizi oTpuMaHux JaHUX YCTaHOBIIEHO, IO MOKAa3HUK
KoHIIeHTpalii remorno06iny y mamientis I i Il rpyn OyB 10CTOBIpHO MEHIIIUM, HIX Y KOHTPOJIBHIN Ta
I rpynax (p<0,001). Y KOHTpOJIBHI# Iy 1Iei MOKa3HKK, y cepenHboMy, cTaHOBUB (142,72+4,60) 1/1.
[Ipu upomMy y vosnoBikiB BiH cTaHoBUB (146,72+4,60) r/mn, npu iHIUBITyaIbHUX KOJMBAaHHAX BiJ 135
1o 164 r/n, a y xinok — (131,06+3,77) r/n, npu iHaUBiIyanbHUX KoJduBaHHsAX Bix 125 mo 147 r/m.
[Toka3HHUK KOHIEHTpALlii FeMOTIIO0IHY Y YOJIOBIKIB OYB BUIIMM, HiX Yy xkiHOK (p<0,001), B TOI1 %€ "ac
y manienTiB 1l 1 Il rpyn Mu He BCTaHOBWJIM AOCTOBIpHUX BiAMIHHOCTEW MOKa3HMKA KOHLEHTpamii
reMornio0iny 3anexHo Bix crari (p>0,05).

[Moka3HUK KIiTBKOCTI EPHUTPOLUTIB Yy KOHTPOJBHIN Tpymi, y cepelHhOMY, CTaHOBHB

(4,76+0,15)x 10%/1. I[lpy 1boMy JaHMH TIOKa3HUK Yy UYOJIOBIKIB, y CEpPEIHhOMY, CTaHOBUB
(4,86+0,15)x 1012/J'I, a 'y xKiHok — (4,38+0,13)% 1012/n, IpH 1HAWBIAyaJbHUX KOJIHMBAHHAX y YOJIOBIKiB

. 12 . . 12 R . .
— Big 4,4 no 5,0x10 /n, a y xinok — Bix 4,2 no 4,7x10 /n. KinbKicTh €pUTPOIMTIB Y YOJIOBIKiB
KOHTPOJIbHOI rpyn# Oyia Oinbiua, Hix y xiHOK (p<0,001). V Toii xe vac y naientis Il i Il rpyn mu
HE BCTAHOBIJIM JOCTOBIPHHX BIJIMIHHOCTEH MOKAa3HHWKA KUTBKOCTI €PHUTPOIUTIB 3aJICKHO BiJl CTaTi
(p>0,05).

RS Global 4(65), April 2021 15



WORLD SCIENCE ISSN 2413-1032

[Toka3HMK KiABKOCTI JIEHKOLUHUTIB y YOJIOBIKIB KOHTPOJIBHOI TPYNH, Y CEPEAHBOMY, CTAHOBUIIA
9 . . . 9 .
(5,85+1,24)x107/n, mpwm iHAMBiAyanbHUX KonuBaHHIX Big 3,9 mo 7,3x10/1, a y IKiHOK —

5,8311,32><109/n, MpHU IHAWBIAyalbHUX KOJHMBAaHHAX Big 3,8 10 8,3><109/J'I. Mu He BCTaHOBWIHM
JOCTOBIPHMX BiMIHHOCTEH JaHOTO MOKa3HUKA y TpyHax 0O0CTEXKEHUX MOPIBHSHO i3 KOHTPOJIEM, SIK i
BiMiHHOCTE#H 3aexHo Bij crati (p>0,05).

Kimpkicte  TpoMOOUHMTIB Yy  KOHTPOJBHIM  Tpymi, y  CEpeagHbOMY, CTaHOBHWIIA

(203,40113,94)><109/n. IIpu 1mpoMy [naHWii TMOKa3HUK Yy HUOJIOBIKIB, y CEpeAHbOMY, CTaHOBHUB
(204,38:|:15,23)><109/J'I, a y XIHOK — (201,67111,51)><109/J1, 0py 1HOUBILyadbHUX KOJIUBAHHAX Y

yos10BiKIB — Big 180 mo 230X109/n, a 'y xiHok — Big 190 no 220><109/J'I. [NopiBHsIBHMIA aHAJII3 JAHOTO
MOKa3HMKA [T0Ka3aB, 0 BiH OyB BuiuM y nanienTiB 11 i III rpyn nopiBHsiHO i3 KoHTpOneM (p<0,001).
Hannit ¢akt, MOXIMBO, MIATBEPIKYe IyMKY PO HASBHICTh SBHUX YM IPUXOBAaHUX KPOBOTEY Yy
namientiB I i III rpym i3 KOMIEHCATOPHUM MOCWJICHHSIM KPOBOTBOPEHHS y Mi€JIOLHUTAPHOMY
MapoCTKY, 30KpeMa, TPOMOOIIUTOIOE3Y

[Toka3HUK KITBKOCTI PETUKYIOIWTIB y KOHTPONBHIN Tpymi, B CEepeIHbOMY, CTAaHOBHB
(0,88+0,05) %o, y uonosikiB — (0,87+0,05), a y xinok — (0,88+0,04) %o. Hamu BcTaHOBICHO, IO Y
nauienTiB 1l rpynu gaHuii nmoka3sHUK OyB MOCTOBIPHO HWKYHMM, HiX y KOHTponbHiH, I 1 Il rpymax
obcrexennx (p<0,001), m0o MOXHa, HAa HAml TOTJSAA, MOSCHUTH NPUTHIYEHHSIM EPHUTPOIIOE3y Yy
narnienTiB i3 A3H niero ryMopanbHUX YHHHHKIB Ta IHTOKCHKAIITHIM CHHIPOMOM.

[Nokaszuuk MCH y KoHTposBHIH rpymi, B oMy, ctanoBus (30,63+0,25) nr, npu KoJMBaHHI
noka3Huka Bix 27 1o 33 mr. Y KiHOK JaHWi MMOKa3HHK, B cepelHboMY, ckiaaas (29,40+0,42) nr, npu
IHIUBIAyanbHAX KoNMBaHHAX Bif 27 mo 31 mr, a y domogikiB, BimmoBimao - (31,13+0,24) mr, mpu
IHIUBIAyalbHUX KoJMWBaHHAX Bixm 28 mo 33 nr. JloctoBipHux BigmiHHOCTeH mnoka3zHuka MCH y
o0CTeXeHUX 1Ii€l TPYNU 3alexHo Bif craTi He BusBieHo (p>0,05). IlopiBHsUIbHUMIA aHaNi3 JAaHOTO
MOKa3HKMKA M0Ka3aB, 1110 BiH OyB Hk4uM y marfienTis I1 i Il rpyn mopiBHstHO i3 KoHTposeMm (p<0,001).
Januii GakT CBiAYMTH TIPO HASBHICTH MOPYIIEHb CHHTE3Y TeMOTII00IHY 1 MediluTy 3ali3a y MaIli€HTiB
I i I rpyn. Moxuna npunyctuty, mo y Il rpyni o0cTesxeHNX BiH BUHUKAE 32 PaXyYHOK XPOHIYHHX
KpOBOBTpar, a y mamieHTiB Il rpymm, o4eBHAHO, 3a paXyHOK MiABHMIICHHS DiBHA IpO3alabHUX
IHTEPIEHKIHIB 1 TENICUINHY.

[Nokazauk MCV y KOHTpONBHIH Tpymi, B oMy, ctaHoBUB (93,41+0,91) fl, npu xonvBaHHI
noka3Huka Bif BiJl 84 mo 97 fl. Y )kiHOK 0O3HAYEHMIA MOKA3HUK, B CEpeTHbOMY, ckianas (94,22+1,69) fl
MIpH IHOUBIAyaTbHUX KoNMUBaHHAX Bifg 89 mo 97 fl, a y donogikiB, BignosinHo - (92,29+1,01) fl, mpu
IHAMBITyanbHUX KoMMBaHHAX Bix 84 o 96 fl. [locroBipHuX BigmiHHOCTe# mokazHrka MCV y | rpymi,
MIOPIBHSIHO 3 KOHTPOJBbHOIO, HamHu He BusiieHo (p>0,05), B TOH ke yac BCTaHOBHJIM 3HW)KCHHS
nokasnuka y namienTis Il i I rpym (p<0,001).

[Toxasank MCHC y xoHTpomnBHiH rpymi, B Hinomy, craHoBUB (34,38+0,23) %, npu KoIuBaHHI
nokazauka Bin 33 o 35 %. Y xkinok nokasauk MCHC, B cepennbomy, ckianas (34,35+0,31) % npu
IHIUBIAyabHUX KoJUBaHHAX Bif 33 1o 35 %, a y 4oJOBIKIB, B cepeanbomy, - (34,41+£0,41) %, npu
IHMBIAyaTbHUX KOJNWBAaHHAX MOKazHWKA Bix 33 mo 35 %. JlocToBipHMX BiMIHHOCTEH MOKa3HHMKA
MCHC y mnamientiB | Tpynmu TOpiBHSHO i3 KOHTPOJIbHOI, Hamu He BusiBieHo (p>0,05). Mwu
BCTaHOBHMJIM 3HIDKeHHs mnokazHuka MCHC y marientis 11 1 I rpyn (p<0,001), mo BimoOpakae
HasIBHICTh MOPYILIECHb OOMiHY 3aJli3a i MPOLECIB EPUTPOIIOE3Y Ta CHHTE3Y FeMOTI00iHY.

I3 HaBemenux y Tabn. 1 maHux BuaHo, mo BMicT 3C y rpymi KOHTPOJIO, Y CEPEIHBOMY,
craHoBuB (20,04+2,03) MkMoib/1. JlaHWi TOKa3HUK y OOCTEKEHHX YOJIOBIKIB, Y CEpPEIHBOMY,
cranoBuB (20,75+1,94) MKMOITB/N, IpY 1HIUBIAYyaTbHUX KoMUBaHHAX Bia 17,30 1o 24,60 mxMonb/i, a
y xiHoK — (18,77+1,53) MKMOIB/II, IpH 1HAUBIAYAIBHUX KOMMBaHHSX BiJ 16,40 mo 21,30 MKMOIB/I.
Bwmict 3C y 40iOBiKiB KOHTPOJBHOI Tpynu OyB OunmbimmuM, Hix y xiHoK (p<0,01). I3 pesynbrariB
HAIIIOr0 JOCHIDKeHHS BHAHO, 110 y mamieHTiB Il i Il rpyn mamo wiciie IOCTOBIPHE 3HIIKEHHS
nokaszauka Bmicty 3C (p<0,001).

IMokasuuk 333C y KOHTPONIBHIH rpymi, y cepeanboMy, ctraHoBuB (57,25+2,49) mxmouns/in. Y
YOJIOBIKIB, Y CEpEeAHbOMY, CTaHOBUB (56,52+2,37) MKMOIIB/II, a y *KiHOK — (58,55+2,20) MKMOJIB/11, TIpH
IHJMBIIyaIbHUX KOJHMBAHHSAX Y YOJIOBIKIB — Bif 52,05 mo 61,03 MxkMoInb/1, a y xkiHOK — Bif 54,87 mo
62,05 mxmonn/n. [okasuuk 333C y KIHOK KOHTPOJIBHOI Tpymu OyB OUMBIINM, HDK y YONOBIKiB
(p<0,01). Hamu BcTanorneno, mo y narmiedTis II 1 III rpyn mokazank 333C OyB TOCTOBIPHO HIDKYHM,
0 BigoOpaXkae HasSBHICTh MOPYIICHb 00MiHY 3aiiza (p<0,001).
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Iokasamk H33C y 4oJOBIKIB KOHTPONBHOI TpyImH, Yy  CEPEelIHbOMY, CTAaHOBUB
35,77+4,07 MKMOITB/T, TIpH 1HAWBIMyalTbHUX KoimBaHHAX Bim 28,05 mo 43,37 MKMONB/, a y JKIHOK —
(39,78+3,53) MKMOIIB/, TIpH IHAMBIAYyaTbHUX KOMMBaHHAX Bim 34,18 mo 45,65 MkMmonb/i1. B 1iiiomy y
rpymi koHTpono nokasHuk H33C cranoBuB (37,21+4,31) MKMOJIB/TI, y JKIHOK BiH OyB BHIIUM, HIXK Y
yonosikiB (p<0,01). Sk mokazaB aHaNi3 OTPUMaHMUX HAMH pe3ybTaTiB, y marieHTiB 11 1 III rpym mokazHuk
H33C 6yB moctoBipHO OLTbINM, 1110 BiT0OpaXkae HAsIBHICTh MOPYIIIeHs 00MiHY 3aimiza (p<0,001).

[Mokazunk HT3 y rpymi KoHTpomto, y cepenHbomy, cranoBuB (35,18+4,90) %. YV donoBikiB
JMaHWN TOKa3HHK, y cepenHboMy, craHoBuB (36,88+4,74) %, a y xkinok — (32,1743,63) %, mpu
IHIMBIAyaTbHAX KOMMWBAaHHAX Yy 90I0BIKiB — Big 28,60 mo 46,10 %, a y xiHok — Bix 26,40 mo 38,30 %.
ITokasank HT3 y domoBikiB KOHTpONBbHOI rpynu OyB Oimbmmm, HiXK y kiHOK (p<0,01). Hamm
BCTaHOBIIEHO, 110 y nanieHTiB Il i Il rpym mokaszuuk HT3 OyB 1OCTOBIpHO HUKYKM, IO MiATBEPAKYE
HasSBHICTH MOPYIIEHb 00MiHYy 3aiiza (p<0,001).

Bwmict T® y cupoBartiii KpoBi y KOHTPOJIBHI# rpytii, y cepeanbomy, cranous (3,23+0,10) r/m1.
V 40JI0BiKiB JaHUI MOKAa3HHK, Y cepeauboMy, craHoBuB 3,20+0,09 1/, a y xiHok — (3,28+0,09) r/m,
MIPH IHIUBIAyaTbHUX KOJUBAHHSIX Y YOJIOBIKIB — Bif 2,23 no 3,38 r/71, a y *iHok — Bix 2,24 no 3,42 r/m.
Bwmict T® y cupoBartiii KpoBi y KiHOK KOHTPOJBHOI Tpynu OyB OinbInmii, HiX y domnosikiB (p<0,01).
Sk mokazaB aHaji3 OTpUMaHUX HaMH pe3ynbTariB, y mamieHTiB I i III rpyn 3minu nokasnuka T,
TIOPIBHSIHO 13 KOHTPOJIEM, MaNX Pi3HOCIIPSMOBAHHIA XapakTep, y mamientiB Il rpynu BiH J0CTOBipHO
MeHmmM, a y namieatiB Il rpymu mocroBipao OimbmmmmM (p<0,001). Takwmii xapakrep 3MiH CBiTYUTH
PO TIOPYIIeHHS CUHTE3Y 1 00MiHy Td B yMOBax MyXJIMHHOI iIHTOKCHKAIIii.

[Mokaznuk BMmicTy ®H y cupoBaTmi KpoBi 0OCTEKEHHMX KOHTPOJBHOI TPYIH YOJIOBIKIB, Y
cepenHboMy, cTaHOBUB (24,91+2,14) MKr/n, npu iHAMBiAyadbHUX KoiuBaHHsAX Bix 20,64 mo 30,12
MKT/71, a y ®iHOK — (19,19+1,41) MKI/7, IpH iHAKMBIAyaTbHUX KonuBaHHAX Bix 17,15 mo 21,82 mkr/a. B
oMy, y KoHTpousbHil rpyni Bmict ®H cranoBuB (22,85+3,36) mxr/n. ITokaszuuk Bmicty ®H y
CHPOBATIIi KPOBi YOJIOBIKIB JaHOI rpynu OyB OibIIMiA, HiX Yy *kiHOK (p<0,001). HamMu BcTaHOBIEHO,
mo y mamiedtiB Il i III rpyn 3miam mokasnmka @H, MOpiBHSIHO i3 KOHTpPOJEM, TaKOX MalHl
pi3HOHaNpaBiIeHH XxapakTep, y namieHTiB Il Tpynu BiH 1ocToBipHO OinbInmM, a y nanienTis I rpymnn
noctoBipHo meHmmM (p<0,001). Takwmii xapakrep 3MiH o0ymoBnenuil Tum, mo ®H € rocrpodazaum
O1IKOM 1 yMOBaX MyXJIMHHOI IHTOKCHKAIIi1 HOTO piBE€Hb 3aKOHOMIPHO 3pOCTAE.

Jani mpo oTtpumaHi pe3ynbTaTH JOCIiPKEHb BMICTY BUIBHOTO TicCTaMiHy y TIia3Mmi KpOBi
o0cTexeHnx 0cid HaBOIUMO B TaoI. 1.

Ta6uuis 1. TToka3HUK BMICTY BIJIBHOTO TiCTaMiHY y miazmi KpoBi odctexenux (M+m), Mkr/i

Ioxa3nuk I'pynu obcresxxennx JocToBipHicTh
pizauti (p)
KonrtponbHa I (mepma), (N=53) I (mpyra),
(n=50) (n=392)
Binbauit 1,00+0,63 1,33+0,80 1,65+0,93 p:< 0,05
ricramiH, MKI/JT p2< 0,05
p3< 0,05

[TpuMiTKH: p1 — JOCTOBIPHICTH PI3HUIN Y MAIE€HTIB | rpyny MOPIBHIHO 13 KOHTPOJILHOO TPYIION0; P2 —
JOCTOBIPHICTh Pi3HMLI y ManieHTiB Il rpynu mopiBHSHO 13 KOHTPOJIBHOIO IPYIIOI0; P3 — IOCTOBIPHICTH
pizuui y namienTis I i Il rpym.

Sk BUIHO 13 HaBeeHUX y Tabi. 1 JaHuX, TOKAa3HMK BMICTY BUILHOTO TiCTaMiHy B IJia3Mi KpoBi
y mauienTiB [ i II rpyn oOcrexxeHux OyB TOCTOBIPHO BHILUM 3a MOKAa3HUK y KOHTPOJBHIN Tpyri (p<
0,05). Cunig BiAMITUTH, IO JaHUM TOKAa3HUK OYyB JIOCTOBIpHO HaiiBuIMM y mamieHTiB Il rpymu, 1mo
MOJKE CBUIYHTH IPO IMOPYIIEHHS HOr0 CHHTE3Y 1 MpOleCiB BUBUIbHEHHS 1 iHAKTHBAIil B yYMOBax
MyXJIMHHOT IHTOKCHKAIIT Ta aHeMiyHOi Tirmokcii (p< 0,05).

L{i1KOM 3aKOHOMIpPHO, 1110 aHATI3yHOYM OTPUMAaHI JaHi, MH BBaXKalld 3a HEOOXIJHE JOCIIIUTH
SIK 3MIHIOETBHCS TIOKA3HUK BUIBHOTO TICTaMiHY y TIa3Mi KpPOBI XBOPUX Ha 3JIOSKICHI HOBOYTBOPEHHS
ToBcTOi KHIIKM 13 cymyTHbolo A3H, 3amexxHo Bix BupasHOCTI aHeMiyHOro cuHapomy. JlaHi
MIpeJICTaBICHI y TabI. 2.
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Tabmuuss 2. Tloka3sHMK BMICTY BUIBHOTO TiCTaMiHy Y IUIa3Mi KpOBI XBOpPHX Ha 3MOSIKICHI
HOBOYTBOPEHHSI TOBCTOI KHIIIKH 13 CyyTHRO A3H 3a51e)KHO BiJl CTYNeHIO BUpa3HOCTi aneMii (M+m), Mxr/i

I'pymu o6¢crexenux, (N)
Kontponbna (N=50) 3HO§I;1§II:<1H}E(;B:;/;;§}II):(I){:)Q ,:;I]—sICTOI TocToBipHicTs pisHumi (p)
(n=57)
1,00+0,63 JerKuii mepedir anemii (N=29) p1< 0,05
1,25+0,57 p2> 0,05
ps> 0,05
ps< 0,05
ps< 0,001
aHeMisl CEepEeIHLOTO CTYICHS BAXKKOCTI p1< 0,05
(n=12) p2< 0,05
ps> 0,05
1,63+0,85 ps< 0,05
ps< 0,01
TsDKKU# niepe0ir anemii (N=10) p1< 0,05
1,83+0,27 p2< 0,05
p3< 0,05
ps< 0,05
ps< 0,01
aHeMisi, 110 3arpoXKye KUTTIO (N=6) p:1< 0,01
1,95+0,56 p2<0,01
p3< 0,05
p4< 0,01
ps< 0,01

[TpuMiTKH: p1 — JOCTOBIPHICTH Pi3HUIN TMOPIBHSHO 13 KOHTPOJBLHOIO TPYIOIO; P2 — JOCTOBIPHICTH
pizHui i3 nanientamu Il Tpynu; p3 — JOCTOBIPHICTH Pi3HUII 13 MAIIEHTAMH, SIKI MaJU JIETKHHA Mepeodir
aHeMii; ps — JOCTOBIPHICTH PI3HHMII 13 MallieHTaMH, sIKi Maju cepenHid mepedir aHemii; ps —
JIOCTOBIPHICTh PI3HUIII 13 MAIli€HTAMH, SKi MAJIH TSOKKUH 1epedir aHeMii; ps — JOCTOBIPHICTH Pi3HUII 13
MaIieHTaMu, sIKi Malld TIepedir aHeMii, 1110 3aTPOIKYE KUTTIO.

Sk BUTHO i3 HAaBEJICHUX y Ta0J.2 IaHWX, y XBOPHX Ha 3IIOSIKICHI HOBOYTBOPEHHS TOBCTOI KHIIIKH 13
cynyTHbor0 A3H, TOKa3HUK BMICTY BUIBHOTO TiCTaMiHy Y IUIa3Mi KpOBI 30UIBIIYBaBCS MPOTOPIIHHO
3POCTAaHHIO CTYTEHS TSHKKOCTI epediry anemii. ToOTo, CTymiHb repediry aHeMii, 1o 3arpoKyBalia >KUTTIO
npu A3H y marieHTiB Ha 3705IKiCHI HOBOYTBOPEHHSI TOBCTOI KUILIKH CYTMPOBOKYEThCS HAWBHPA3ZHIIIM
30UIBIIEHHSIM BMICTY BUIBHOT'O TiCTaMiHYy Y TIJIa3Mi KPOBI, 1110 OYEBHIIHO, € BiIOOPaKEHHSM 0COOIMBOCTEH
fioro oOMiHy TIpy MyXJIMHHOMY TIPOIIECi B yMOBaX ITyXJIMHHOI IHTOKCHKAITii, aHEMIYHOI TiMOKCIi 1 MOXe
CBITYMTH TIPO po30asiaHCyBaHHS TPOIIECIB HOTO CUHTE3Y, BUBLIGHEHHS 1 iIHAKTHBAIII1.

Anantaiiisi Ta BWKMBAaHHS OpPraHi3My 3aJIe)KUTh BiJl HLTICHOCTI 1 30epeeHHs] PeTyISTOPHUX
CHCTEM B MEXaX YCbOTO OPraHi3My Ta ayTOPEryJSITOPHHUX MEXaHi3MIiB Ha piBHI OKpeMHX opratis. B
LJTICHOMY OpraHi3Mi iCHyIOTb MeTa0OJIiuHi, TYMOpaJIbHI Ta HEWPOreHHI ayTO PETYJISITOPHI MEXaHi3MU
METa0bOJIIYHOTO 3aXUCTY KOXKHOTO 3 (PYHKIIOHYIOUMX opraHiB. OCOOJMBO BaXIMBY pOJb B PEryJsiil
aJICKBATHOT'O KPOBOIIOCTAYAHHS KUTTEBO BAXIIMBUX OPraHiB BiAirparoTh Helporopmonu. 1o octaHHIxX
HaJIeXKUTh 1 TicTaMiH. ICHye ayMka, IO NporpecyBaHHS XPOHIYHHX 3aXBOPIOBAaHb, B 3HAYHIN Mipi,
00yMoOBJIcHe TIaryOHMM BIUTMBOM TIOPYIIEHHS OIOPUTMIB Ha TKAHMHHU 1 OPraHM BHACHIIOK AeQinuTy
€Heprii, 1110 BUHMKAE BHACIIIOK 11b0r0. B mpolieci XBOopoOH Yepes BUHHMKAIOUMi IediluT eHeprii, dyepes
BIIXWJICHHSI BiJI 3aKOHY «ONTHUMAaJIbHOI KOHCTPYKLIi» 1 MOpyLIeHHs Oi0pUTMIB B TKAHWHAX, BUHUKAE HOBUI
MATOreHETUYHUH MEXaHi3M, IO NPOAOBXKYE PYHHYBaTW TKaHMHM, IO HETMOIIKOJDKEHI eTiONIOTiYHHM
YMHHUKOM. BinOyBaeThcs BiOKpEMJICHHS XBOPOOHW BiJl €TIOJNIOTIYHOrO YHHHWKA 1 TIPOJOBXKEHHS ii
nepediry HaBiTh ITiCIsI TOBHOTO YCYHEHHS 30BHILIHBOI MOIIKO/KYBAIBHOI Iii. 3a PO3KPUTTS MeXaHi3My
mpkaaaux 6iopurmis . Xomty, M. Pocbamry i M. fAury B 2017 poui npucymxeno HoGemiBebKy mpemiro.
HesBaxxaroun Ha pi3HOMAHITHICTh TIATOJIOTi, ICHYE €JJHHMIA MATOreHETHYHUI MEXaHi3M BUHUKHEHHS yCiX
XpOHIYHMX XBOPOO, HE3aJICKHWH B TNPHUYNHN 3aXBOPIOBaHHA. BigoMo, MmO TpH OyIb-IKOMY
3aXBOPIOBAaHHI, OKpIM BIIACTHBMX CHEUU(IYHUX CHMITOMIB, II0 BH3HAYalOTh HOTO HO30JOTIYHY
HAJIOKHICTh, MAlOTh Miclie 1 HecmenugiuHi MPOsSBH — Taki SIK M’s3¢Ba CJIa0KiCTh, B SUTICTh, BTpara
npare3aaTHOCTI, MoXe OyTH cyOheOprITiTeT, BTpaTa alleTUTy, MacH Tijia, araris, Aempecist TOLIO.
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[Ipu oOroBopeHHi AaHOrO MUTAaHHS HE MOXE HE 3BEPTATH OCOONMBY yBary TOH (akT, L0
perienTopy Ul TicTaMiHy BHSIBICHI Ha TOBEPXHI KIITHH PI3HWUX COJIAHUX MyXJIMH (KapIHHOMAX,
30KpeMa, MPOCTaTH, NUIYHKa, MOJIOYHOI 3aJl03H, MellaHoMi, JiMdomax, riromax, He’poOracTomax
tomo [5]. Pe3ynpraTu qOCHimkeHb Pi3HUX aBTOPIB CBiAYaTh, IO Pi3HI MyXJIHMHH BiIPi3HAIOTHCS 5K 32
TUTIOM TICTaMiHOBHX PEIENnTOopiB, Tak 1 3a ix adiHHICTIO, IO B KIHIIEBOMY pe3yJbTaTi BH3HAUYaE i
XapakTep BILTUBY JITaHI-PEIeNTOPHOI B3aEMOJI]l Ha picT MyxyinHU. OTPUMAaHO YUCENbHI JOKa3H, 110
ricraMid € He TUIBKH CTHUMYJSATOpPOM mpomidepawii, mo 3aidcHIOeThCs 4Yepe3 H2-pementopu, a i
XeMOaTTPaKaHTOM, IIO JO3BOJIWJIO 3pOOUTH MPHUIYLICHHS NPO YYacTh TicTaMiHy B Mirpamii
NyXJIMHHEX KTiTHH 9epe3 H1-penenrtopu [5].

HixkaBuM € ¢axT, Mo psAA MyXJIMHHUX KITITHH, HE TUTBKH MArOTh PELENTOPH IS TicTaMiHa, a i
MICTSTh Il MeZiaTop BHYTPINIHBOKIITHHHO. BHBUeHHS oO3HayeHOro (akty B cucremax in Vitro
JIO3BOJIMJIO TIPHITYCTUTH, IO TiCTaMiH TOCHIIOE picT myximH uepe3 H2-penenropu. Ilomanpiie
BHUBYEHHS TIOKA3aJI0, IO pPICT TPAHCIDIAHTOBAaHWUX KJITHH MEJIAHOMH IMyHOIE(IIMTHIM MHIIAM
NpUrHiuyeThesi antaronicroMm H2-penentopiB — muMernauHoM. [opsin 3 M iHmmiA Gmokartop H2-
PELETITOPIB PaHITH/IMH MPH 130Jb0BaHOMY 3aCTOCYBaHHI MaB CJ1a0KO BHpa3HHH iHTi0ITOpHHH eekT [6].

Jlis BUSICHEHHST POJi €HIOTCHHOTO TiCTaMiHa, IO MICTHUTHCS B MyXJIMHHUX KIIITHHAX, OYyJI0
BUKOPUCTAHO Pi3HI MOJENI NYXJIMHHOTO POCTYy y MHIICH 13 TeHETUYHUM 3HWKCHHSIM BMICTY
rictuanHAekapOoOKcHaa3u. AHali3 pe3ylbTaTiB BBEACHHS Yy PI3HUX MoOAUQIKaisSaX JOCIHiiB
JMedIMUTHAM MUIIAM MYTaHTHUX KIITAH, [0 CTaOUTFHO EKCIpPeCcyBalld TICTHTIMHIECKapOOKCHIIasy,
JTIO3BOJIUB aBTOpaM 3pOOWTH BHCHOBOK, IO €HIOTC€HHHUU TICTaMiH B MyXJIMHHUX KJIITHHAX JIOKAIHHO
Cymnpecye IPOTHITYXJIMHHUIA IMYHITET 1 MOCKITIOE picT myxiuHu yepe3 H2-penentopu [7].

Oxpecnuiucs TaKOX 1 JeAKi MAXOIW OO0 BHUBYCHHS B3AEMO3B 3Ky MK EKCIPECi€ro
PEIenTopiB I TiCTaMiHy i CTyTieHeM Au(epeHIIIFOBaHHS Ty XJIHHU.

VY ¢yHKmioHyBaHHI Makpo(ariB CyTTEBY poOJib BiJirpae TicTaMiH, PEHEeNTOpU Ui SKOTO
EKCIIPECYIOTh MOHOHYKJIeapHi (aromutu. HalOinbll BUBYCHHMMH y I[bOMY aclEKTi € MOHOIIUTH
nepudepuanoi kposi [8]. I'icTamiH i cepOTOHIH aKTUBYIOTh AIbBEOJIIPHI 1 IEpUTOHEANbHI Makpodaru.
HenaBHO Oyj10 MHPOAEMOHCTPOBAHO, IO Makpodard TIOIJMHAKTh TICTaMiH 1 TaKUM YHHOM
BKITIOYAIOTHCS B HEMTpari3aiiro Horo HeraTUBHUX eeKTiB y AinsHI 3ananenss [9]. [ictamiH, pazom
13 [IT'E2 i xaTexomaMiHaMu, PETYIIOE€ BPOJLKCHUN 1 HAOYTHI iIMYHITET, TOCUIIOIOYH B3aEMOJII0 MiX
MOHOLIUTAMH 1 iHImmMu Kimituaamu [10].

[NopiBHsHO HenmaBHO, Ha HeWTpodinax 1 Makpodarax, a TakoXX Ha JIEMKOIUTaX, MOHOIIMTAX,
OMACHUCTHX KJIITHHAX, T-miMporrax 0ysa0 BUsABICHO MOBepxHeBHid riiikonporein — CD200 (OX2) Ta
imeHTH(iKoBaHO I'eH, M0 BIAIIOBiIae 3a HOro ekcrpecito. YcraHosneHo, mo CD200 BigHOCUTHCS 110
ciMeilicTBa PEryJiATOpHHUX OUIKIB 1 KUIEPHUX IMYHOTJIOOYJIH 3aJIe)KHUX PEIeNTOPiBi3 MOXKIHBICTIO
BUKOHAHHS aKTUBAIiHWX 1 1HriOiTop HEUX QyHKOiH. OcranHs BiuacTuBicTh Ao3Bossie CD200
BUKOHYBAaTH BayJIHBI QYHKINT y imyHOperymoBanHi [11].

OnHuM i3 BOXJIMBHUX MEXaHI3MIB LHUTOTOKCHYHOCTI MakpogariB € NpOLYyKLis OKCHUAY a30Ty
(NO). OcranHiM 9acOM 3HaYHO PO3IIUPHIIKACS YABIEHHS 100 Horo 6iomoriunoi posi. Hapasi Bimomo,
mo NO cunresyetsest 3a yyactio NO-cunteraszu (NOS), npo siKy Biiomo, 1110 BOHA iCHYE SIK MiHIMYM
y TpboX i30opmax: €, N, i. I came iNOS npucyTHs y QUISHKAX 3amalieHHs], BKIIOYAETHCS B PETYIISLIIO
UTOKIHIB 1 1HIYKYEThCS B Makpodarax, rernaTorurax i iHIMX KIITHHAX Mg i€ OakTepiabHUX
arentiB [12]. Hurocrarnyna niss NO makpodaris, 30kpema npu iHQUIBTpALii HAMH ITyXJIHHH, TI0
BIJHOIIECHHIO 10 KIITHH NYXJWHH 3OIHCHIOETBCS IUISIXOM INPHUTHIYEeHHs mpoiidepanii KIiTHH-
MIIICHEH, 1110 BiAOyBaeThcs BHACTIA0K OokyBanHs cuHTedy JIHK, Hacammepesn 3a paxyHOK B3aeMOil
i3 3a;mi30MICTKUMH OLTKaMu KIITHHM (NMPUCYTHICTH 3aii3a 3/1aTHa TallbMyBaTH IIUTOTOKCHYHY
aktuBHicTh NO 1o BimHOmeHHIO A0 KiiTHH myxiuHHU [13]. JloBeaeHO, IO NpU HASBHOCTI KHCHIO
yTBOPIOIOTECS akTHBHI Metabomité NO, sKi MOXYTb CHPHYMHIOBATH MPSIMY LHUTOTOKCHYHY JilO.
lNneprnpoayxkiist NO cynpoBoJKY€EThCS TATBMYBAaHHSIM TIIKOII3Y, 1, K HACHIJIOK [[LOTO, TIOPYIICHHIM
€HEepreTUYHOro MeTaboIIi3My KIIiTHHU-MILICHI.

Omintoroun BiporigHicTh nutorokcuunoi nii NO mig giero iNOS wmakpodaramu, ciin
3a3HAYNTH, IO ICHYE 1 1HIIA TOYKa 30py, 3riHO K01 NO Moke BUPOOISITUCS MyXIMHHAMHU KITITHHAMUA
i HePiIKO BHUCOKHMI piBEHb OO MPOMYKINI aCOIMIOETHCS 13 MyXIMHHOIO mporpecieio [14]. 3a manumu
PSRy AOCTiIKEeHb B yMOBax ilIemii KHIIEYHUKA CIIOCTEPIra€ThCsl TAKOXK 1 3HAUHE 30UIbIICHHS PiBHA
CEpOTOHIHY B IIIa3Mi KPOBi 3a paXxyHOK 30UTBITICHHS HOTO BUBUIBHEHHS MOIIKOHKECHUMU KITITHHAMH
kuieyHuka. Ha ¢oHi ilmeMiyHuX 3MiH B KHMIICYHHUKY BHACTIJIOK 30UIBIICHHS KIIBKOCTI CEPOTOHIH-
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NPOIYKYIOUYHX KIITHH Ta iX mposmidepallii, 3HaYHO aKTHBI3YEThCS CHHTE3 cepoToHiny [15-17]. [lannii
MIPOIIEC CYTIPOBOIKYETHCS 1 30TBIIIEHASIM CHHTE3Y 1 BUBUIPHEHHS TiICTaMiHy 13 OMACHCTUX KIIITHH, IO
MOCHJTIOE TIporiecH areporeHesy. [limBuIieHa KOHIIEHTpAIlisS CEPOTOHIHY 1 TicTaMiHy MPU3BOAUTH IO
MIPOTPECYBAHHS BXKE ICHYIOUUX MMAaTOJOTIYHUX 3MiH.

BucHoBku.

1. Y namienTiB i3 3/]A 1 KOOpEeKTaTBPHAM PAKOM, IIIO CYIPOBOIKYETHCS aHEMIEIO 3TIOAKICHOTO
HOBOYTBOPEHHS, MarOTh MicClle TOpPYIIEHHS OOMiHY TiCTaMiHy, IO NPOSIBISETHCS AOCTOBIPHUM
301IBIIEHHSIM HOTO BMICTY y MJ1a3Mi KpPOBI.

2. OcKiIbKY Ha €Tarli BCTAHOBJICHHS J1arHO3y Ma€ MicIle T0YaTKOBE 30LIBIIEHHS BMICTY TiCTaMiHy
B IDIa3Mi KpOBI TpPH aHeMii 3JIOSIKICHOTO HOBOYTBOPEHHS, OOYMOBJIEHIM KOJOPEKTaJbHUM DPaKOM,
MEPCIEKTHBHIM HANPSIMKOM HAYKOBHX 1 KIIHIYHUX JOCIIIDKEHb € JOCIHIKEHHS! JUHAMIKH BMICTY JaHOl
010JIOTIYHO aKTHBHOI CIIONYKH B TIPOIIECi JIKYBaHHS UL BHUKOPWUCTAHHS TIOKa3HWKA HOTO BMICTY SIK
JIOAATKOBOTO KPUTEPIIO OIIIHKH CTYIIEHST KOMIIEHCAIli1 METaOOIIYHUX ITPOIIECIB MPH JIKYBaHHI MAIli€HTIB.

3. [Toka3HHK BMICTY BiJIBHOTO TiCTaMiHy B IUIa3Mi KPOBi Y MAII€HTIB i3 aHEMI€IO 3JIOSIKICHOTO
HOBOYTBOPEHHSI TIpHM KOJOPEKTAILHOMY paKy € JOCTOBIpHO BHIIMM, HDK Yy TMAIli€HTIB i3
3ai30eQIUTHOI0 aHEMI€0, TOMY, OYEBHIHO, WOTO MOXXHA BHUKOPHUCTOBYBAaTH 1 SK JOJAaTKOBUH
JUQepeHIiiHO N1arHOCTUYHUI KPUTEPiil po3MeKyBaHHS O3HAYEHUX 3aXBOPIOBAHb.

4. Ha Ham moruisi NepcieKTUBHUM HANPSIMKOM JIOCHIDKEHb Y MAI€HTIB i3 KOJIOPEKTaTIbHUM
pakoMm, 0 CYNPOBOIKYETHCS AHEMIEO 3JI0SKICHOTO HOBOYTBOPEHHSI, € OCIKEHHS BMICTY BIJIBHOTO
ricTaMmiHy i BUTBHOTO CEpOTOHIHY B IUTa3Mi KPOBi B JUHAMIIII JIIKYBaHHS 3aJISKHO BiJ] peIyKIlii aHeMii
Ta MOAANBIIOr0 BUY JiKYBaHHS OCHOBHOTO 3aXBOPIOBAHHSI.
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Beryn. Anomanii mpuKycy, IO CBOEYaCHO HE YCYHEHI, MOXYTh CYNPOBOKYBaTHCS
YCKJIQJIHEHHSIMH Y BUTJISII Kapiecy 3y0iB, 3aXBOPIOBaHb MAapOJIOHTA, YPaXKEHb KYBaJbHUX M SI3iB,
muchynkmivt CHILC, BrummBaTH Ha poOOTY 1HIIMX CHCTEM 1 IICHXOEMOIIHAN CTaH TMAaIli€HTa.

3a mammmm  FO.A. TletpocoBa (2007), mmcyHKINS CKpOHEBO-HIKHBOILIEIETHOTO CyTriioda
3yctpivaethes y 80% BHIAJIKIB y MAIEHTIB 3 OpTOrHaTHYHUM npuKycoM. A.S1. Bs3emin (2007) HaBOIHUTH
nani, 3a skumu gucdynkuis CHIIC 3syctpivaetses y 57,3% BumankiB y MamieHTiB 3 OpTOTHaTHYHUM
npukycoM, y 18,8% — 3 rmubokum, y 6,5% — 3 npsamuM, y 5% — 3 nporeHiyanM. 3a HOro * JaHUMHU Y
TIAIIEHTIB 3 aHOMAISIMA TIPUKYCY Ha PSTY 3 HEKOPEKTHO MPOBEACHUMH OPTOAOHTHIHUMH JTiKYBaTbHUMHU
3aX0JJaMH MaJIX Miclie HEZIOCKOHAII OPTOIIEIMYHI Ta TEPAalleBTHYHI pecTaBparii.
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OxpeMo ciiJl BiA3HAYUTH POJIb OPTOTHATHYHOI Ta PEKOHCTPYKTHUBHOI Xipypril SIK CKJIaZOBUX
KOMIUIEKCHOTO JIIKyBaHHS IMAII€HTIB 31 CIIOIYYEHHIMH aHOMANISIMA IPUKYCY V BHHAKHEHHI MaTOIOTii
CHILC. [TprunHOI0 BUHUKHEHHS AUC(YHKIIT MicIs MpoBeaeHOr0 MOAIOHOTO POAy BTPYUYaHb € 3MiHA
TIOJIOKEHHS CYTJIO00BOTO BIAPOCTKY Ta HOTO B3aeMOBimHOMICHHS 3 iHmmMu enementamu CHIIC, a
TaKOX 3MiHa TOHYCY )KYBaJbHHUX M’ A31B, OCOOJIMBO JIATEPATHFHOTO KPHIIOTOAIOHOTO M’ 513y .

CytteBy pomb y posputky matororii CHILC simirparore MikpoTpaBmu. J[kepemom ix B
3y0oIleIenHOMY anapari € IOpyILIeHHs MPUKYCY, apTUKYJIALii, Opykcu3Mm Ta napadyHkmii. JlikyBanHs
OBOTO 3aXBOPIOBAHHS € TPHUBAJIMM, a METOAWKAa HOro TMpOBEAEHHS 1 CHUMOTOMAaTW4Ha, i
eriomaroreHeTnyHa. OKJIIO3iifHA TpaBMa Pi3HOTO TeHEe3y € HaWOUIbI BaroMUM (PaKTOPOM Y PO3BUTKY
(yHKITIOHATBHOT IUCTAPMOHIi 3yOOIIeNIeTHOTO anapary.

AHai3yloud JOCBiJl HaJaHHS CTOMATOJIOTIYHOI JOMOMOTH MAaIlieHTaM 3i CHOJXy4YeHHUMH
aHOMAJIISIMU TIPUKYCY, IO TOTPEeOYIOTh KOMILIEKCHOTO JIiIKyBaHHS, 000B'SI3KOBO CITi/T BpaxyBaTH Bei i1
CKIIJIOBI 4YacTWHH. B meprny depry — sKiCHe JIKyBaHHS 32 PaxXyHOK IUIaHyBaHHS JIKYBaJIbHHAX
3aX0MiB, IO OyAyTh MPOBEAEHI SIK CTAa0LII3ylOUMid MOMEHT, a TaKOX 1 BJIaCHE MiATOTOBYHMU 10
OCHOBHOTO JIiKyBaHHsI erarn. KiHIEBWIl pe3ynbTaT JiKyBaHHS MOBHHEH 3a0€3MEYUTH ONTHMAlIbHE
(YHKITIOHYBaHHS BCIX JIAHOK 3yOOINENenHOl MUISHKM Ta MaTH BiANOBIAHICTh €CTETUYHHM BHUMOTaM
nanienTa. OcoOIMBY yBary Clifi IPUAUIATH MaIieHTaM, 10 MOTPeOYIOTh HE JIMIIC OPTONEANYHOI, aje
H OPTOIOHTUYHOI KOPEKIil 3yOHUX PSIIIiB.

OO0 €eKTHBHUM 1HIWKATOPOM HASBHOCTI (PYHKIIOHANBFHUX MOPYIIEHH 3yOOIIEeNemHOi CHCTEMH,
CIIPOBOKOBAHMX OKIIO3IHHOIO TpaBMOIO € 3MiHa OioenekTpuuHoi akTuBHOCTI (BEA) skyBampHHX
Mm's3iB. Ha nmymxy B.B. BorBuako (2015) enekrpomiorpadivune JOCTIHKEHHS CHMETPUYHOCTI,
CHHEpri3My Ta CIiBBiIHOMICHHS a3 aKTUBHOCTI Ta CIOKOK IKYBaJbHHX M’SI3iB  MOXKHA
PEKOMEHIyBaTH Ul BU3HAUCHHS CTYNEHIO (DYHKLIOHAJIbHUX MOPYIIEHb HEHPOMYCKYJISIPHOTO CTAaHY
y TOPIBHSTHHI 3 OKIIIO31HHUMH XapaKTePHUCTUKAMH.

JlitepaTypHUMH JDKepelaMd B HEJOCTATHIH Mipi BHCBITIIEHa TeMa (YHKIIOHAILHOTO CTaHY
3yOoImienenHoi CUCTeMH 3a JaHUMHU eleKTpomiorpadii y MaIi€HTIB 31 CIIONyYEHOI) IaTOJOTIE0
NPUKYCY, KOTPl MOTPEOYIOTh KOMIIJIEKCHOTO CTOMATOJIOTIYHOTO JIKYBaHHS, 30KpeMa OPTOMEINYHIX
BTPY4YaHb Ta OPTOJJOHTHYHOI KOPEKIIil.

Merta poGoTu: nocmiautd GYHKIIOHATBHUNA CTaH J>KyBaJbHUX M SI3iB IS PO3POOKH
IHJMBITyaTi30BaHOI TAKTHKW JIKYBaHHS 3 IOAANBIIAM OTPUMAaHHSIM BHCOKOTO (PYHKIIIOHAIEHOTO
EKCILTyaTaI[iifHOTO Ta €CTETUYHOTO ONTUMYMY Y MAIIEHTIB 31 CIIOJyYeHUMH aHOMAJIsIMHA IPUKYCY, IO
NoTPeOYIOTh KOMIUIEKCHOTO JIIKYBaHHSI.

Marepiaaun Tta meroaun. Hamu Oynmo obctexeno 23 marfieHTa 3i CIIOJYYEHOO MATOJOTIER0
npukycy. Cepen Hux Oynmo 18 kiHOK Ta 5 4omnoBikiB. BikoBwuii nianma3oH OOCTE)KEHHX MAlli€EHTIB
ckJiaiaB Bix 14 10 45 pokiB.

Hamu Oynio mpoBeeHo yMOBHUI MO MAIIIEHTIB HA TaKi KIIHIYHI TPyIIH:

I'pyna Ne 1 (16 oci6) — 1 xnac natosorii npukycy (BepTHKaJIbHI Ta TpaHCBEp3aibHI (opmu).

I'pyna Ne 2 (5 oci6) — 2 xiac nmarosiorii NpuKycy (aucranbHa Gopma).

I'pyna Ne 3 (2 ocobu) — 3 xnac naroiorii npukycy (MesianbHa hopma).

[NamienTam BCiX KIHIYHUX Tpyn OyJ10 NPOBEACHO KIIHIYHE OOCTEKEHHS 3a 3arajbHOIPUIHSITO0
METOJIMKOIO, PEHTTeHONIOTIUHE JoCiipKeHHs (opTomantoMorpadis, koMmn torepHa Ttomorpadis, 3D
miarnoctuka CHILC), aHani3 1iarHOCTHYHUX MOJIENEH B apTHKYJISITOPI.

HocnimkeHHss 0i0€NeKTPUYHOT aKTUBHOCTI JKYyBaJIGHUX M S3iB MPOBOAMIN 3a JOTIOMOTORO
enekrpomiorpaga BioEMG III BupoOuuiitBa kommanii BioRESEARCH Associates, Inc. (CIIA).
BuBuanu kijgbkicHi (ammurityma, MV Ta piBeHb cumeTpii, %) Ta sKiCHI (HAsBHICTh CIUICCKIB
CHOHTaHHOI OI0ENIeKTPUYHOI AaKTHBHOCTI B TepioJ CHOKOIO, (parMeHTamii >KyBaJbHOI XBHII,
CHIBBiIHOWIEHHS TPHUBAJIOCTI MEPiOAY CHOKOI Ta AaKTHBHOCTI >KYBaJbHOTO IHMKIY) HOKa3HUKH
0l0€JIEKTPUYHOT AKTHMBHOCTI CKPOHEBUX 1 BJIacHE JKyBAJIBHMX M’S3IB IMiJi 4Yac CIOKOIO, NpHU
MaKCHUMaJIbHOMY BOJIBOBOMY CTHCKaHHI Ta IIiJl 4ac yBaHHsI JIICOBOIO Topixa.

Hamu Oyno npoBeneHo JiKyBaHHs BCiX TPYI MAL€HTIB, KOTPE MU YMOBHO PO3IUIMIM HA /IBa
etanu: 1) maroToBunii — Ha IOMY €Talli MU IIPOBOIAIIHN JIIKYBAHHS 3a JOIIOMOTO0 OKITFO31MHOI IITMHA
Ta MPOBOMWIIN P MAHIMYJAIIN 31 CIEIiadicTaMH 1HIITNX Tady3eil SK CTOMATOJOTIi TaK 1 MEIUITMHH
BIIJIOMY; 2) BJIacHE OPTOJJOHTUYHE JTiIKYBaHHS.

MapkepoM Uil Nepexoly [0 HAcTYIHOIO €Taly JIKyBaHHSA CIyI'yBaJO IIOKpallleHHS
MOKA3HUKIB JOJATKOBUX METOMIIB IOCIIKEHHS, 30KpeMa, MOKa3HUKIB eJieKTpoMiorpadii.
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Pe3ysbTaTu 1ocaigzkeHHst. YCi MalieHTH BiAMiYaid Taki CKapTu: yTpyIHEHE IepeKOBYBaHHS
i, eCTeTHYHy HEBIiIOBITHICT, 3BYKOBI MPOSIBH Y CKPOHEBO-HIKHBOIIEIETTHUX Cyrio0ax (IIyMmH,
KJIana”Hs), Oi1b 1 AUCKOM(OPT Y CKPOHEBO-HIKHBOIIEIETHUX CYTiI00aX; BIAUYTTS HAINPYXEHHS Ta
0176 J)KyBaJIbHUX M $5131B, @ TAKOXK M s[3aX CIIMHH Ta IIHI.

VY marmi€HTiB BCiX KIIHIYHUX TPYM 32 JAHUMHU aHANI3y €JIeKTPOMiorpaM CIOCcTepiraiucs Taki
MOpPYIIEHHS SK BIAXWICHHS TITOKAa3HUKIB CEPEeqHBOI aMILTITyJu OIl0eIeKTPUYHOI aKTHBHOCTI Bif
HOPMaJIbHUX 3HaYE€Hb, ACUMETPisl B POOOTI M 5131B, CIUIECKH CIIOHTAHHOI 010€JIEKTPUYHOI aKTUBHOCTI B
nepiol CHOoKow, (parmMeHTranii >KyBaJbHHX IMKIiB, 3MEHILICHHS TPUBAJIOCTI MEPiOAy CIOKOIO
KYBAJIBHOTO IIUKJTY TIPH >KyBaHHI.

Pesynprarn anamizy OioeneKTprdHO aKTUBHOCTI M SI31B ITpeICTaBiIeHi y Tabmuii 1.

Tabmuns 1. [loka3auky 010€TeKTPUYHOI aKTUBHOCTI )KYBaJIbHHUX M A3iB.

Cepenne 3na4eHss ammonityau | Cepenne 3HaueHHS amrutitynn | Cepenne 3HadeHHS aMIutiTy BEA
BEA y cnokoi, uV BEA BonmboBOro CTHCHEHHS, LV JKyBaHHS, UV
M's3 HaHHICHT ITawientu |[Tamientu | Ianienrn | Hauientu |anientn | Tamientn | [Mamientn | Ilanientn
1 rovim 2rpymu | 3rpymu | 1 rpymu 2rpynu | 3 rpynu 1 rpymu 2 rpynu 3 rpymu
(Il;zp}ll 6) (n=5) (n=2) (n=16) (n=5) (n=2) (n=16) (n=5) (n=2)

m. TAR | 1,89+1,13 | 1,84+0,57 | 2,72+0,54 | 78,22+11,73 | 82,47+9,12 | 61,79+6,07 | 26,24+11,17 |28,52+6,38 | 21,26+4,67
m. TAL | 1,76+0,97 | 1,77+0,62 |2,75+0,41 | 76,89+12,34 | 83,32+8,94 |62,22+5,89 | 27,87+10,83 |27,40+6,17 | 20,63+5,01
m. MM R | 1,93+1,06 | 1,68+0,81 |2,38+0,92 | 81,14+14,37 | 76,83+8,49 | 37,2446,37 | 28,62+9,34 |23,26+6,41| 15,34+5,42
m. MM L | 1,88+1,25 | 1,71+0,73 |2,34+0,86 | 79,64+15,12 | 77,21+9,35 | 36,92+6,29 | 29,49+9,18 |28,53+6,62| 16,27+5,53

VY craHi cnokoto y mami€eHTiB 1 Ta 2 rpynu cepenHe 3HAUYEHHS aMILTITYIU Ol0eTeKTpHIHOI
aKTUBHOCTI BCIX JXyBaJlbHUX OYJIO TIOMipHO 301NbIIICHE, ajle HE MEPEeBUIIYBaJIO TPAaHUYHUHN MOKa3HUK
HOopMH Yy 2 mV. V nanieHTiB 3 rpynu cepeans ammiityaa BEA nepesuiyBana HopMaibHe 3HAYCHHSI.
Takox JUIs BCiX Tpynm OyJiM XapaKTepHi CIUIECKH CIOHTaHHOI Ol0€NeKTPHYHOI aKTHBHOCTI TiJ| 4ac
criokoro (Puc. 1).

Puc. 1. Cnaecku cnonmannoi 6ioenekmpuyHoi akmueHoCmi y Cmami CnoKoio

[lig yac MakCHMManbHOTO BOJBOBOI'O CTHCKAaHHS y TalieHTiB 1 Ta 2 rpyn cmocrepiraioch
TIOMIipHE 3HIKEHHsI 010€JIeKTPUYHOI aKTHBHOCTI BCIiX M’s3iB, y 2 TPYIi aKTUBHICTH CKPOHEBUX M'SI3IB
Oima Oinple, HK BIIACHE XKYBalbHUX. Y MAIIEHTIB 3 TPYMH MiJ Yac MaKCHMAILHOTO BOJILOBOTO
CTHCKaHHSI CIOCTEPIraloch CyTTEBE 3MEHIIEHHS aMIUTITYyId CyMapHOi Oil0eJIeKTPUYHOi aKTHBHOCTI
BJIaCHE )KYBAILHUX M'S3iB, IO CBIAYUTH MPO 3HMKEHHS iX (QYHKIIOHAILHOI aKTUBHOCTI, B TOW Yac sK
MMOKa3HUKH CKPOHEBUX M'SI31B MajIH 3aJ0BUTbHE 3HAUCHHS. Y BCIX TPYIIax CIOCTEpiraniach aCUMETPisl B
po6orti m’si3iB (Puc. 2).

RS Global 4(65), April 2021 23



WORLD SCIENCE ISSN 2413-1032

Puc. 2. Acumempisa bioenexmpuunoi akmugHoOCmi JHCy8aIbHUX M 'A3I8

[Ipu XyBaHHI CIIOCTEpITaoOCh 3HWKCHHS aMILTITYU OiO0eNeKTPHYHOI aKTUBHOCTI Yy BCiX
rpymnax, a ocoonuso y 3 rpymi. KyBaHHS XapakTepru3yBajoCh 3HAYHUM 301IbIICHHSM MPOTSKHOCTI 32
YacoM 1 3a KUIBKICTIO >KyBaJIbHHX pyXiB. [Ipu mpomMy yacoBuil koe(illieHT BiJHOIICHHS MepiofiB
aKTHBHOCTI Ta CIIOKOIO CTaHOBUB Oinbie 1. Takoxk cmocTepiramuck ¢parMeHTaIlii )KyBaIbHAX IHKIIIB
(Puc. 3), acumerpuuna poboTa M’s13iB.

0.0
Mastication

Puc. 3. pacmenmayii sicysanbHux yuxie

BusiBnieHi nopymieHHs KiJIbKiCHUX 1 SIKICHUX 1 IIOKa3HUKIB O10€JIeKTPUYHOT aKTUBHOCTI )KyBaJIBHHX
M’s131B 3yOOIIEICITHOT AUISHKY BiINOBIIHO J0 JaHHUX JITEPATYyPHU MOXKYTh CBIIYUTH MPO AUCKOOPIUHALIIIO
B HHUX 30Y/KYBAILHHUX IPOIIECIB, MOPYIICHHS MEXaHi3MiB HEPBOBOI PETYJIALLii, TOPYIICHHS CKOPOTIUBOI
JmisubHOCTI M si3iB. OCKUIBKM  amIuliTyZa OlOeNeKTpUYHOI aKTUBHOCTI JKyBaJbHHX M'S31B HH3bKa,
CHIBBIZIHOIICHHS 30YKCHHS 10 TajJbMyBaHHsS BHIIE, YHUCIIO TUHAMIYHMX LMKITIB M'A3IB NPU KyBaHHI
mmiaurieHnd. [1iIBUITICHHST TOKA3HUKIB aKTUBHOCTI M'SI31B Y CITOKOI Ta 3HIDKEHHSI y CTaHI HAIPYTH MOXKE
OyTH NPUCTOCYBATBEHOIO PEAKIIIE0 Y BINOBIAb HA HE(i310IOr YHE KYBaHHS.

Ha mamry nymKy, 3 MpPOrHOCTHYHOI TOYKHM 30pYy MijJ 4Yac IUIAHYBaHHS MOCIIJOBHOCTI
TKYBaJBHUAX 3aXO0JIiB cIIiji OyJI0 OYIKYBaTH MO3UTHBHUX PE3YJIbTATiB HOpMai3alii (pyHKI[IOHATEHOTO
CTaHy JKYBAIBHHMX M 5I3iB Ha MiJATOTOBYMX JIO OPTOJOHTUYHOI KOpekIii eramax. Lle crmoHykamo Hac
3aCTOCOBYBAaTH TaKWW  alTOPUTM JIIKYBaHHS, KOTPHA Ma€e Ha METi  3ampOBa/DKEHHS
MDKJIUCHUIUTIHAPHOTO IHTETPATUBHOTO IMiIXO0AY.

Hopmaizaiiss nmokasHukiB B rpymax Ne 1 ta Ne2 BimOysnacs Ha eTamax OPTOINEAMYHOTO
HEIHBAa3WBHOTO JIKYBaHHS IIJIIXOM 3aCTOCYBaHHS XOPCTKUX OKIIO3IMHUX IIHH 3 1HJIUBIAyaJbHO
3MOJICTTHOBAHOIO OKITFO31HHOIO TTOBEPXHEI0, a B TpyIi Ne 3 jiuIre miciist OpTOAOHTHIHOT KOPEKITii.

SHWKEHHS aMILUTITY U 010€JIEKTPUIHOI aKTUBHOCTI Ta 3MEHIIICHHS 9acy Mepioay akKTHBHOCTI, a
BIJIIOBITHO 1 HAONMKCHHS KOE(QII[ieHTa aKTWBHOCTI J0 OAWHHWIN Y MAIi€HTIB 3 BEPTUKAIHHUMH
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aHOMAJIiSIMU TIPUKYCY, HEOOTSDKEHHMHU CKYMUYEHICTI0 3y0iB, HACTYMallo BXKE Ha €Tali MIMHOTEeparii.
CroHTaHHI CIUIECKH O10€eKTPHYHOT aKTHBHOCTI 3HHKAIH 33 YaCOM B TOW JK€ Iepiof, Mo 1 OOIHOBI
BITYYTTS Ta BIAIYTTS BAXKKOCTI B )KYyBaJbHUX M SI3aX.

lmepakTUBHICTD JKyBaJbHHX M'fA31B 3HAYHO 3HU3WIACH JIMIIE MICIsl TPOBEICHHS
OPTOTIEIUYHUX JIKyBaJIIbHUX 3aXO/[iB, HAa €Talll BJacHE CaMoOi OPTOAOHTHUYHOI KOpekiii. Takox B mei
Mepio MU BIAMITHIIN 3HUKHEHHS aCHMETPii B poOOTI BIIacHE XyBaIbHUX M SI3iB.

Cniag 3a3HauMTH, IO YaCTKOBA HOpMai3allisl TOKa3HHWKIB Ol0CIeKTPUYHOI aKTUBHOCTI,
BinOynacsi BXKe Ha eTami OpTONEJUYHOI KOPeKii TMOJIOKEHHS HIKHBOI IIeleNd HEeiHBa3MBHUMH
METOJaMH JIIKyBaHHS.

[IpoBeneni mikyBanbHI 3aX0AH JO3BOJMIA HAM OTPUMATH MOBHOIIHHE (PYHKIIIOHYBaHHS BCiX
JIAHOK 3yOOILEeNenHOi CUCTeMH Ta 3amo0irTi 00 €MHUM iHBa3MBHUM BTPYYaHHSIM Ha I1HTAKTHHX
3yOHHX ps/laX y Malli€HTiB MOJOAOTO BiKY.

BucnoBku. Enextpomiorpadiuynuii aHami3 IMOKa3HWKIB  OIOCIEKTPHYHOI aKTHBHOCTI
JKYBaJbHUX M’SI31B € BIIHOCHO MPOCTUM Ta JOCTaTHHO iH(OPMATUBHUM METOAOM [UIS OILIHKU
(YHKITIOHAIBHOTO CTaHy 3yOOIICNICITHOI CUCTEMH.

[Ipn KOMITIIEKCHOMY JTiIKyBaHHI MAIIEHTIB 31 CIIOIyYSHUMH aHOMATISIMU TPUKYCY JTy>Ke BaXKIIHBO
BPaXOBYBaTH TMOKAa3HUKH eJeKTpomiorpadii Ajsi OmiHKH BHUXITHOTO (PYHKIIOHANILHOTO CTaHy M'SA3iB, IO
0epyTh yyacTh B pOOOTI 3yOOILENEeITHOI CHCTEMH Ta CIIOCTEPEKECHHS JMHAMIKY 3MiH B IPOIIEC] JIIKYBaHHS.
Ile mo3Bomnsic BUSBUTH (DYHKIIOHANGHUW CTaH M'S31B IIEIENHO-THAILOBOI JULTHKA Ha BCIX eramax
pealiiTarii marie€HTiB i CBOE9aCHO CKOPUTYBATH TIPOBEICHE JTIKYBaHHS HA OCHOBI 00'€KTUBHUIX JaHUX.

VY BCiX mDamieHTiB 31 CHONYYCHHMH aHOMANiSIMA TIPUKYCy [0 IOYaTKy JIiIKyBaHHSA
criocTepiranucs Taki MOPYHICHHS OiOENeKTPHYHOI aKTHBHOCTI M’S3iB AK BIIXWJICHHS ITOKa3HUKIB
CepenHbOi aMILTITYu Oi0eIeKTPUYIHOI aKTHBHOCTI BiJl HOpMAaJIbHHMX 3HA4Y€Hb, aCHMETpPis B poOOTI
M s131B, CIIJIECKH CIIOHTaHHOI 0i0€JIEKTPUYHOI aKTUBHOCTI B TIEPi0] CIIOKOI0, (pparMeHTaii xyBaabHOT
XBHJI1, BSMEHIIIEHHS TPUBAJIOCTI TIEPIOJy CIIOKOIO )KYBAILHOTO IIUKITY TIPY JKyBaHHI.

[licns amamizy oTrpuManux pe3ynsTaTiB EMI-miarHOCTHKH cTae 3po3yMmiluM, IO OXHHUM i3
JIOMIHYIOUMX KpPHUTEPIiB HEepeXoay 10 HACTYIHOI'O €Tamy JIKyBaHHS € JOCSATHEHHS HOpMasi3allii
MOKAa3HUKIB O10EJEKTPUYHOI AKTUBHOCTI (HAOMMKEHHS aMIUTITYAW 10 (i3ioNoriYHuX 3HAYeHb,
mikBimamis QparMeHTarlii *KyBaJlbHOI XBHJI Ta acUMeTpii B poOOTI M s3iB, HaOIIIKEHHS YacOBOTO
KoedillieHTY TepioJliB aKTUBHOCTI Ta CIIOKOO 110 1).

Takuii migxig MO3BOJISE JOCSATTU CTIMKOrO Ta TPHUBAJIOrO (PYHKIIOHAIBLHOTO pPE3yNbTary, a
TaKOX €CTETHYHOTO ONTUMYMY B PE3yJIbTaTi MPOBEACHHUX JTIKYBAJIBHHUX 3aXO0/IiB.
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Introduction. Georgia is located in the southeastern part of the European continent, on the border
of the temperate and subtropical climate and covers the central and western parts of the Transcaucasia.

The total land area is 69.7 sg.m.

Georgia is a very interesting country due to the variety of natural complexes and with the
peculiarities of the planning of the household-population. There are almost all types of natural landscapes
(except tropical). The relief is represented by deep valleys with mountains and plateaus, with flat plains and
hollows stretching along the foothills, which have a hypsometric development and shape. Climatic
conditions are characterized by a variety of species: from subtropics to eternal glaciers.

Ecosystem management, conditions and approaches to agro-ecological sustainability

There are several different approaches to ecosystem management that involve conservation
efforts at both local and landscape levels. Some researchers explain the sustainability of ecosystems in
different ways. In general, the explanation of ecosystem management processes typically is general in
nature and depends on several principles and is determined by several basic principles, which limits
the overall concept and gives it a general meaning:

1. Ecosystem management reflects the current evolution of social values and priorities; This is
not a beginning or an end;

2. The ecosystem is managed locally and local boundaries must be formally defined,;

3. Ecosystem management needs to maintain ecosystems in good condition, to achieve the
desired social benefits;
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4. Ecosystem management should use the ability of ecosystems to respond to various natural
and anthropogenic processes; However, all ecosystems have a limited ability to manage and maintain
processes;

5. Ecosystem management may or may not lead to biodiversity;

6. The term “sustainability” should be clearly defined, if used at all in ecosystem management,
in particular, issues of concern, benefits and costs, and the relative priority of benefits and costs;

7. Scientific information is important for the effective management of ecosystems, but this is
only one task in the decision-making process, which, in fact, depends on public and private choices.

To ensure the long-term sustainability of the production of ecosystem services, goals should
be clear, well defined. Important requirements include a obvious environmental understanding of the
system; Including communication, ecological dynamics and context. The role of humans as a
component of the ecosystem and the use of adaptive management are also important. As a concept of
natural resource management, ecosystem management remains vague and controversial; partly,
because some of its formulations are based on conflicting political and scientific evidence, the
provisions are important for understanding most of the ecosystem management conflicts. Human
created production as an open system and engage in it - the natural resources and got an economic
benefit; and at the end of the cycle - a human throws garbage in a landfill. Such production is contrary
to the general principle of life - the principle of a closed cycle. To prevent an ecological crisis, it is
necessary to create agroecosystems according to the natural type, which is characterized by a closed
cycle of substances. Examples of this are traditional agriculture in China and Japan. All organic waste
was used here, and the soil remained fertile for thousands of years. The basic principles of organizing
waste-free agricultural production have been determined. The main condition for the functioning of
the economy is the obligatory combination of agricultural and livestock production. Depending on the
specific conditions, the proportions of these industries may differ; But in all cases, livestock, using
crop residues, organic fertilizers, provides a closed cycle of use of mineral nutrients.

The second important element is a crop rotation system that coincides with successive changes
in natural processes. Consecutively planted crops on the same plot must largely meet the needs for
mineral nutrients, to help maintain and improve the physical properties of soil water, nitrogen nutrition
levels. We maintain resistance to evolutionary traditions of the wild nature. The transition to polyculture,
the use of all organic waste in this field, corresponds to the development trend of natural biospheric
processes and, in addition to high productivity, ensures the maximum density of the earth's surface

Solving the problems of planting the agro-industrial complex, we need to learn how to create an
agricultural landscape with an optimal combination of artificial and natural ecosystems; that will
drastically reduce the impact of the agro-industrial complex on the environment. It is necessary to adapt
agricultural production to the existing natural conditions as much as possible with minimal changes. The
ratio of intensively (urbanization, arable land) and widely used lands (forest plantations, meadows,
reserves) in each landscape should not exceed the established limits. Terrestrial ecosystems are most
resilient in forests, swamps, natural grasslands and pastures. In this rating, agroecosystems (field, garden)
is one of the last places. Thus, in order to increase the biological productivity of agro-ecosystems and
their ecological sustainability, the optimal (percentage) content of forest vegetation, natural meadows,
pastures, rivers, lakes, swamps, "deserts” and etc., i.e. a mixture of different ecological systems is
appropriate. At the same time, arable land, meadows, forests and livestock play an important role in the
ecological optimization of the structure of agricultural landscapes. The sustainability of agroecosystems
is also determined by the cultivation of protective forests. They have a great influence on the regulation
of runoff, the hydrological regime of the area, the improvement of the microclimate and the increase in
the yield of agricultural crops. Using only 14% of arable land along the border of the fields, forest belts
can increase yields by 15-20%. Sowing of perennial grasses also indicates to the sustainability of
agroecosystems. The presence of meadows and forests determines the cycle of nutrients (N, P, K)
required for the ecological balance in the soil, Prevents the development of soil erosion, absorbs and
neutralizes fertilizers and pesticides away from fields, prevents areas from being flooded with water.

Waste recycling is also important, this allows us to solve not only agro-ecological problems,
but also the tasks of reducing significant losses of useful components of raw materials contained in
waste. For example, any plant biomass can be fully utilized in a biotechnological process.

In many countries there are means for the processing and disposal of liquid waste from
livestock complexes. During their processing, a solid fraction is released - sludge (used as an organic
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fertilizer), liquid - disinfected wastewater (fertilizers, industrial water), gas - biogas (contains 60-70%
methane), used as fuel. The fertilization process is complex, so fundamental research is underway and
looking for new ways to use it. Intensive work is underway to create services that will work as natural
ecosystems, waste-free agricultural production will be promoted. Unlike agricultural land, a livestock
complex is an artificial ecosystem, with an almost closed-loop material cycle. Autotrophs are
represented by algae and hydroponic green heterotrophs - cattle, sheep (or pigs), birds, and fish.

One part of the fertilizer is used as plant fertilizer, the other is used for animal feed, and the
third is abiotic decomposed into oxygen and hydrogen. The animal house is enriched with oxygen and
hydrogen is used for converter generators, as an energetic material. Converter products are only pure
water and high quality meat.

According to the United Nations Environment Program, due to Green economic initiative:
“The goal of a green economy is to improve human well-being and social equity, this also
significantly reduces environmental risks and environmental deficits. "

The green economy is considered a component of economic theory, where it is considered a
part of the ecosystem. According to classical economics, it is not considered independent because it is
considered an integral part of science. In particular, it is traditionally considered that land, as one of
the main factors of agricultural activity, is real estate and includes natural capital associated with the
second factor of production - labor. At the same time, it should be noted that the green economy does
not separate the state and the private sector. It is considered to be a positive alternative to economic
decision making. The main regulator of the green economy is not the state or private business, but the
society that controls it themselves.

The concept of "green economy" — is a rather widespread concept. Its explanation implies that
it is possible to ensure sustainable development and eradicate poverty by introducing green philosophy
and principles into the economy.

There are at least two types of terms and definitions related to the green economy: terms that
define the current process (“‘green economy”, “green growth”) and established terms related to the
result (“green economy”). At the same time, attention should be paid to the fact that a green economy,
as a rule, does not involve excessive government intervention and does not contradict the principles of
a market economy.

A green economy is an economic development model that reduces environmental risks and
ecological problems, aims to achieve sustainable development and reduce the negative impact on the
environment. It is closely related to the environmental economy, contributes to the achievement of
sustainable development through the development of appropriate policies, integrates social and
economic issues arising from environmental protection, agricultural activities. The green economy
consists of six main sectors: environmentally friendly agriculture; renewable energy sources;
environmentally sustainable infrastructure; water resources management; waste and land management,
one of the components of which is agriculture.

WVICHIRENIE] - Renewable Water Ecologically ER Land
‘ friendly resources resources sustainable EHELELE TN resources
w agricultural WELERE L Alinfrastructure management
‘ products

Fig.1. Determinants of the green agroecological cycle

The development of Georgia's economy, especially its agricultural sector, is highly dependent
on the use of the country's natural resources and its ecosystems. Air emissions, surface and
groundwater and soil pollution are serious problems, especially in regions where industry is
developed. The Georgian economy is distinguished by a very high consumption of energy and
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resources. These indicators of Georgia are 2-2.5 times higher than those of Western countries. It is
also important to protect the socio-economic and cultural resources of the mountainous regions of
Georgia, sustainable use and, if necessary, renewal.

In fact, the green economy is more “market oriented” than existing models. In fact, ignoring
agroecological, environmental and social issues leads to wrong decisions, to an unfair redistribution of
resources by market participants and to the global financial and economic crisis. The long-term
prospects for a green economy differ from traditional economies in terms of the long-term effects of
the latter and, as a consequence, increased stability.

New business model. A service-based circular economy business model better adjusts
resource efficiency incentive factors:

- Long-term contracts for private financial enterprises;

New design and specifications:

- Creation of long-term products;

- Long-term infrastructure reduces costs and consumption of resources

- Reuse calculation flexible, easily customizable and reusable products / infrastructure;

The calculation of product recovery is based on its optimal processing after consumption.

- Agricultural production operating under a profitable, efficient management system;
Resource efficiency, a critical assessment of the current situation in order to reduce costs
and consumption of resources / energy / water.

Broken cycle Closed cycle
Closed cycle

Circular economics

",

> =
Zass”

Step by step transition

Fig.2. Moving from a linear economy to a circular economy

Measures to be taken for the implementation of the green economy:

- It is necessary to change the model of agricultural production, efficient use of energy and
resources (Agro-innovation, agro-design, cleaner agro-production, integrated approach, etc.)

- Changing consumption models by increasing the volume of transportation, production and
service of organic agricultural products.

One of the most important factors in achieving a green economy is green business, the
definition of which depends on the various measures that need to be taken. Initially, the business
providing agri-environmental services for the environment was called a green business. Nowadays,
“green” is comparative rather than absolute, and depends on the ratio of “green” activities, this
contrasts with the usual agribusiness activities in the agricultural sector.

Green business, like normal business, tries to maximize profits. However, since it is focused
on long-term profit, it has advantages, among them - the consistent and sustainable implementation of
modern methods, more knowledge, information and planning means.

From today's perspective, with a growing global population and scarcity of resources,
countries that are more rapidly adopting a green economy in their daily lives and in agriculture will
become more competitive and socially equal.

Therefore, it is necessary to launch a financial business model and take urgent priority
measures, namely:
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Technical assistance - Target areas of business activity:

e Energy and resource audits to identify green investments;

e An integrated technical, financial and marketing team to support the bank's clients in obtaining
targeted concessional loans aimed at the farmer (peasant) to ensure sustainable economic activity;

o Assessment of risks associated with vulnerability to climate change and agricultural activities;

o Transient deficiencies and scoping studies

Projects and investments - activity tailored to financial instruments:

* Direct financing;

* Indirect financing with the participation of banks;

Investment support grant for the transfer of green technologies;

» Mixed low-interested agricultural loans to overcome access and risk perception;

* Agricultural insurance.

Governmental support-Government involvement and ongoing collaboration;

e Solving problems in sustainability, environmental and agricultural issues;

e Strengthening the institutional and regulatory framework and production of environmentally
friendly agricultural products, creating optimal conditions for green investment.

Results. Thus, we can say that the essence of agricultural crops is the maximum separation of
mineral nutrients and moisture circulation elements, self-improvement of soil properties, minimal loss
of agricultural products, i.e. uselessness. In order to make an agroecosystem sustainable, it is
necessary to minimize anthropogenic impact on it, so that the natural ecosystem can "work™. Such a
green economy will maintain the natural balance of the entire agricultural landscape and provide the
population with the products they need. In the context of sustainable economic development, we are
dealing with the prospect of long-term economically efficient management, with maximum
consideration of environmental issues in a circular economy, which implies the use of biological
resources in a way that does not endanger the biological diversity of the environment and the next-
generation environmental requirements must also be taken into account.
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Our planets diverse ecosystems are permanent but they may become vulnerable to collapse.
Biodiversity is built out of three interrelated features: ecosystem diversity, species diversity and genetic
diversity. Those three ecosystems are vital for survival of organism on Earth. If just a few components
are lost, the well-being of a human may be threatened. Biodiversity safeguards our survival.

Travel to mountain ecosystems is rapidly increasing as a lot of tourists are attracted to the
clean air, unique landscapes, scenic beauty culture, history traditions and recreational opportunities.
The growth of visitors provides important benefits to local communities and national economies, it
also provides potential threat to natural and cultural resources.

Georgia is an authentic destination that offers a combination of cultural, nature and historical/
archeological sites together with a variety of attractive traditions.

As a result, in 2019 tourism’s gross value added, as a proportion of GDP amounted 8.1%. The
additional value added in the tourism industry was mainly driven by accommodation, transport, food
objects and travel companies.

Development of cultural tourism and heritage tourism stays one of the most attractive forms of
tourism today. Foundations of cultural tourism assets are the cultural heritage of the whole country and
the relevant community. Cultural and heritage attractions can bring a lot of money for the community
of the region and the whole country.
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The regions have a wide range of products based on their history, culture and traditions.

Georgia is famous throughout the world for its dramatic mountainous range. Lots of the famous
poems are dedicated to the beauty and richness of these mountains. The Caucasus Mountain region of
Svaneti is the home of high mountain peaks, villages, dotted with thousand-year-old defensive towers
and a passionate indigenous people known as Svans, bearing an ethnic relationship to their fellow-
Georgians, the Svan have been living in Georgia’s remote northwest for centuries, creating a language
and lifestyle of their own. The Svans with their own language, ancient traditions and crafts, their
immense sense of honor have always been a proudly independent people. Many Svans today still live in
25 meter high medieval stone towers of which thousands survive. These towers, some with foundations
dating back a millennium are used to protect families in time of war, some still keep ancient treasures
brought up to Svaneti hundreds years ago to protect them from invaders. Svaneti museums have world
class artifacts and collections of icons, religious manuscripts, gold and silver jewelry. It is also great
destination for skiers and snow borders. Svaneti has preserved its original medieval architecture and
ancient cultural traditions (folk songs, traditional cuisine/dishes, crafts, etc.)

Local community encourages and supports social and cultural interaction with tourists, as they
provide the economic benefits to the local community, create new job opportunities, reduce
unemployment. On the contrary, the less revenue that stays with local economy, the less income is
available for community. As tourism services are seasonal, the access to the resources and services are
greatly limited for local community.

Sustainable activities can be defined as the activity for the indefinite future for three main
aspects:

e People - that stands for the socio-cultural sustainability of the local population

o Planet — that concerns the sustainability of the environment

o Profit — that is about the economic sustainability which means to do business in a responsible
manner contributing to well-being of the local community over the long term period of time.

This “triple bottom line” means running a business, an organization or a government without
destroying natural, cultural or economic resources on which it depends. Business should be operated
profitably benefiting natural areas and communities in the way that can enhance all these three aspects.

Providing economic benefits to local people can bring alternative sources of livelihood. It is
important to use local suppliers and labor. e.g. employ locals where possible, use local facilities and
purchase local services; Purchase, carry and supply locally grown food and beverages; Incorporate stops
or stays with other local businesses as part of the tour experience, as a way to both to improve the
economic benefits as well as add a valuable and unique element to a tour; Offer sustainable locally made
souvenirs for purchase; Participate in skills development program that assist local people to develop
tourism and guiding developing skills; Ensure that local companies pay fair wages to local people.

Attractions are usually visited by people for leisure time or holiday. Attractions and activities
are closely related to the character of the area where one can identify unique experience such as
cooking and tasting traditional food and beverages, music performance, singing, dancing etc.

Sustainable tourism is not a type of tourism. It is a way of organizing any type of tourism
development. It is a moral obligation undertaken by all tourism stakeholders towards each other, their
local communities and the future generation.

Therefore, tourism — a labor-intensive sector with multiple links across the economic value
chain — represents an opportunity to uplift local communities and stimulate growth in rural mountain
destinations.

Literature review. Martin F. & Price Dr. (1992) found it questionable whether tourism could
be relied on as the basis for the long-term future of mountain communities; they noted much research
was required to elucidate the complicated forces involved. According to the same authors (Martin F. &
Price Dr., 1992. p.92) tourism has developed rapidly in mountain regions throughout the world,
causing substantial economic, social, and environmental changes. While the physical and social
environments of the world's mountains are characterized by their great diversity at all scales,
comparable patterns of the development and impacts of tourism, and responses to it, have occurred
and are taking place. However, tourism is not omnipresent in the world's mountains, and the degree of
its development varies significantly over both space and time.

Raymond and Brown (2007) offered spatial analysis to study Victoria, Australia, residents’
attitudes toward tourism development based on their proximity to the center of development. They
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found that on surveys most residents offered conditional support for tourism development regardless
of how far they lived from the center of the development. However, spatial analysis identified place-
specific differences in residents’ opinions about what types of tourism development would be
acceptable or inappropriate (p.520). According to social exchange theory, residents’ attitudes toward
tourism depend largely on how many tourism dollars can be generated and kept in the community. In
addition, those who think they can benefit from tourism development are more likely to support it.

UNWTO suggests that Rural Tourism is "a type of tourism activity in which the visitor’s
experience is related to a wide range of products generally linked to nature-based activities,
agriculture, rural lifestyle / culture, angling and sightseeing. Rural Tourism activities take place in
non-urban (rural) areas with the following characteristics: a) low population density, b) landscape and
land use dominated by agriculture and forestry and c) traditional social structure and lifestyle".
Tourists are attracted to mountain destinations for many reasons, including the climate, clean air,
unique landscapes and wildlife, scenic beauty, local culture, history and heritage, and the opportunity
to experience snow and participate in snow-based or nature-related activities and sports. Mountain
Tourism is a type of "tourism activity which takes place in a defined and limited geographical space
such as hills or mountains with distinctive characteristics and attributes that are inherent to a specific
landscape, topography, climate, biodiversity (flora and fauna) and local community. It encompasses a
broad range of outdoor leisure and sports activities". Rural and mountain tourism have a high potential
to stimulate local economic growth and social change because of its complementarity with other
economic activities, its contribution to GDP and job creation, and its capacity to promote the dispersal
of demand in time (fight seasonality) and along a wider territory (UNWTO).

According to Eunju Woo, Muzaffer Uysal, M. Joseph Sirgy (2018) there is a reciprocal link
between tourism development and QOL(Quality of Life) of host communities. The QOL effect is not
always as strong and positive, it can be explained by a number of moderator effects. One important
moderator is the carrying capacity of the community (the extent to which a community can
accommodate large number of tourists with no adverse consequences).

Methodology. In 2019 Number of Accommodation Units in Svaneti (Upper and Lower)
amounted — 400 enterprises with Bed Capacity about 20 000 pax. A questionnaire was designed and
distributed to local residents involved basically in accommodation sector. The questionnaire consisted
of three sections: 1) community perceptions of Svaneti region as a tourism destination; 2) attitudes
toward tourism development impacts (economic, social and environmental); and 3) background
information (age, gender, business involvement etc.).

There were slight differences in age groups. Though (97%) of respondents stated that Svaneti
is already a tourism destination, it is visited by a large number of visitors; Most of the residents stated
that tourism should be developed in close partnership with surrounding communities;

The respondents generally had positive attitudes towards the impacts of tourism development.
Concerning economic impacts 96.8 % believed that tourism development would provide more jobs for
local people, 85.5 % noted that the tourism industry would play a major economic role in the
community. Responding to statements about tourism’s potential environmental impacts on their
community the residents were positive, they believed that tourists would contribute to environmental
conservation efforts in the region. Most of them made remarks about the uniqueness of the culture and
destination. The respondents’ major concern was about effective conservation measures (76.2%).

Conclusions. The popularity of top tourist destinations in today's environment is based on the
cleanliness of the environment, its effective conservation measures and the cultural identity. In areas where
this list is lacking, there is a clear decline in tourist flows, environmental pollution, loss of cultural identity,
declining economic conditions, all of which have a negative impact on tourism development. Taking into
consideration the specifics of the community in the management process, tourism can play a positive role,
especially in nature conservation and conservation activities. This is due to the fact that the environment
with its unique landscapes and unigque natural monuments, diversity of flora and fauna, fresh air and spring
water make up most of the resources that interest tourists. Tourism can contribute to the preservation of the
environment. In this regard, tourism planning and development is of great importance: Archaeological
excavations, historical monuments, original architecture, folklore, art, handicrafts, national clothing,
traditions and value system, all of which together constitute the culture of a given region. Such cultural
heritage attracts tourists. The study showed that residents’ satisfaction is the key factor that leads to tourism
development success. Therefore it is extremely important for any development strategy to preserve the
unique historical, cultural and social identity of the region taking into consideration local communities
major concerns about effective conservation measures.

RS Global 4(65), April 2021 33



WORLD SCIENCE ISSN 2413-1032

~

REFERENCES

Bender Maureen, Deng Jinyang, Selin Steve, Hobbs R.A. Local Residents’ Attitudes Toward Tourism,
2011, pp. 85-94 In Book Tourism and hospitality, DOI: 10.120/b12231-23

Eunju Woo, Muzaffer Uysal, M. Joseph Sirgy What Is the Nature of the Relationship Between Tourism
Development and the Quality of Life of Host Communities? Best Practices in Hospitality and Tourism
Marketing and Management, pp 43-62, 31 July 2018

Georgian National Tourism Administration, 2019., Georgian Tourism in Figures, Structure & Industry
Data, Georgia, 2019

Martin F., Price Dr. Patterns of the development of tourism in mountain environments,
GeoJournal volume 27, pages 87-96(1992)

Raymond, C. M., & Brown, G. (2007). A Spatial Method for Assessing Resident and Visitor Attitudes
Towards Tourism Growth and Development. Journal of Sustainable Tourism, 15(5), 520-
540. https://doi.org/10.2167/jost681.0

Retrieved from https://www.e-unwto.org/doi/book/10.18111/9789284420285 - Wednesday, June 17, 2020
4:12:19 AM - IP Address:188.129.209.110

Retrieved from http://www.bbc.com/travel/story/20150209-europes-fierce-babled-villages

Retrieved from https://www.unwto.org/rural-mountain-tourism

34

4(65), April 2021 RS Global



WORLD SCIENCE

DOI: https://doi.org/10.31435/rsglobal _ws

Ne 4(65)
April 2021

MULTIDISCIPLINARY SCIENTIFIC EDITION

Indexed by:

4 RS Global
&

INDEX (5" COPERNICUS

&Y Academia.edu

HAYUHAR INEKTPOHHAR
EHEAHMOTEKA

LIBRARY.RU

Google

m BIBLIOTEKA
—=—% NARODOWA

.": CiteFactor
o.‘.:_-é..-.'.. Academic Scientific Journal

Passed for printing 25.04.2021. Appearance 30.04.2021.
Typeface Times New Roman.
Circulation 300 copies.
RS Global Sp. z 0.0., Warsaw, Poland, 2021

Numer KRS: 0000672864
REGON: 367026200
NIP: 5213776394
https://rsglobal.pl/



	титульный ВС
	WORLD SCIENCE_4(65) журнал.pdf

