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INNOVATIVE APPROACHES IN MEDICINE
SECTION 1. CLINICAL MEDICINE

1.1 Diabetic cardiac autonomic neuropathy: benfotiamine, QT and spatial QRS-
T angle parameters

Cardiac autonomic neuropathy (CAN) is a serious complication of diabetes
mellitus (DM) that is strongly associated with approximately five-fold increased risk
of cardiovascular mortality. Pathogenetic treatment of CAN includes: balanced diet
and physical activity; optimization of glycemic control; treatment of dyslipidaemia;
antioxidants, acetyl-L-carnitine; vitamins, first of all fat-soluble vitamin BI
(benfotiamine); correction of vascular endothelial dysfunction etc [1, 2].

In patients with DM prolongation of QTc (corrected QT for heart rate) was found
out during overnight hypoglycemia and support an arrhythmic basis for the “dead in
bed” syndrome. The spatial QRS-T angle, defined as the angle between the mean QRS
and T vectors, has recently been shown to be a strong and independent predictor of
cardiac mortality for various patient groups such as coronary artery disease (CAD),
heart failure, type 2 DM (T2DM), elderly subjects [3, 4].

Thus, we aimed to evaluate the effects of benfotiamine (BFT) on the QTc, QT
dispersion (QTd), spatial QRS-T angle in patients with T2DM and definite stage of
CAN. To explore the effectiveness of some above mentioned compounds we examined
32 patients with T2DM and definite stage of CAN, patients were aged between 50-59
yrs with disease duration 1-6 yrs and median glycated hemoglobin Alc (HbAlc)
7.1%+0.4.

CAN was diagnosed according to previously proposed criteria [5]. The work was
done according to the principles of the Helsinki Declaration II and was approved by
the medical ethics committee of Danylo Halytsky Lviv National Medical University.
All participants signed an informed consent prior to their inclusion in the study.
Patients with T2DM and definite stage of CAN were allocated to two treatment groups:
first group received traditional antihyperglycemic therapy (n=15, control group);
patients in group 2 (n=17) received in addition to standard treatment- BFT 300 mg/d.

The duration of the treatment was three mos.
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QTc was calculated by dividing the QT interval by the square root of the preceding
normal-to-normal (NN) interval time series (Bazett’s formula: QTC:QT/\/NN) [6].
QTd was calculated as the difference between the maximum and minimum QTc. ECG-
derived measure of the difference in mean vectors of depolarization and repolarization
(QRS-T angle). The absolute difference between the frontal QRS wave axis and T-
wave axis was defined as frontal planar QRS-T angle. If such a difference exceeded
180°, the difference was calculated by subtracting from 1807 [4].

Statistical analysis was based on the variational method using statistical
parametric t-test, nonparametric Wilcoxon t-test and Fisher's Pearson correlation
coefficient. Data are presented as mean+standard error of the mean (SEM). All tests
were performed using the ANOVA (MicroCal Origin v. 8.0) software. Statistical
significance was set at p<0.05.

We found out that the HbA1c of patients with T2DM and definite stage of CAN
was not statistically significant influenced by the treatment (p>0.05). The features of
the QTc, QTd and spatial QRS-T angle parameters in patients with T2DM and definite
stage of CAN after treatment with BFT are given in table.

Table.
Changes of the QTc, QTd and QRS-T parameters in patients with T2DM and CAN
after 3-months of benfotiamine therapy (A%, Mean+=SEM)

Parameter Patients with T2DM and definite stage of CAN (n=32)
Groups Baseline After % change
QTc (ms) Control 433.4+£6.45  427.8+4.72  -1.1%+1.44%
Benfotiamine  423.1£5.76  392.4£7.74*  -7.3% 1.36%
QTd (ms) Control 50.3+4.53 46.0+4.98 -5.6%+6.97%
Benfotiamine = 58.1+3.94 39.444.42*  -27.7%+x9.0%
QRS-T angle (°)  Control 78.0+£6.44 69.7+4.27 -6.1%+5.52%

Benfotiamine 88.6+6.4 59.3£5.15* -24.4%+10.2%

The results are presented as absolute values and as % change from baseline (A%,

Mean+SEM); ?p<0.01, compared to baseline.
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Obtained results of this study could prove that prescription of BFT is accompanied
by more significant decrease of QTc, QTd and QRS-T angle parameters compared to
patients in control group (tabl.). As a result of our studies, it was found out that
treatment with BFT contributed to a decrease in resting tachycardia [110 to 96
beats/min (p(0.5)], improvement of subjective feeling and increase in tolerance of
exercise loading. In our previously reports we have found out that in patients with
T2DM and definite stage of CAN the QRS-T [78.3£1.950 (p<0.1)]; QTc [431.4+2.94
ms (p<0.1)] and QTd [53.7£1.49 ms (p<0.1)] were prolonged compared to patients
without CAN [7]. An association between CAN and QT interval prolongation was
demonstrated in many studies and it may predispose to sudden death in diabetes
mellitus. Increased QTd was also suggested as a marker of diabetic autonomic
neuropathy. Most of the data regarding QT interval and diabetic CAN are in TIDM
with only few studies in T2DM [4].

The pathogenesis of QTc prolongation is multifactorial and includes imbalance in
cardiac sympathetic innervation, intrinsic metabolic and electrolytic myocardial
changes, left ventricular hypertrophy, CAD, and genetic factors could lead to QTc
prolongation [4]. Professor Valensi P. et al. [8] demonstrated that changes in QTc can
be considered as markers of cardiovascular autonomic dysfunction and considered as
an important component in the potential prognostic value of the risk of arrhythmias [8].
Preserving the function of the parasympathetic nervous system in patients with T2DM
with CAN performs a protective function, and the predominance of the sympathetic
nervous system or the imbalance of LF/HF [low- (LF) and high-frequency (HF) bands
in heart rate variability (HRV) the ratio of the powers in those frequency bands, the so
called LF-HF ratio (LF/HF)] is harmful to the electrophysiological activity of the
myocardium and may lead to changes in QRS-T [4].

One recent study demonstrated that the spatial QRS-T angle is significantly wider
in subjects with T2DM and CAN [4]. Moreover, presence and severity of CAN were
the strongest predictors of the spatial QRS-T angle values. HRV parameters were
significantly and independently associated with the spatial QRS-T angle, and explained

almost 50% of its variability, suggesting the presence of a common pathophysiological

7



INNOVATIVE APPROACHES IN MEDICINE

ground linking the structural, functional and electrical myocardial disturbances in DM.
Additionally, from the clinical point of view, a wider spatial QRS-T angle in
uncomplicated subjects with T2DM may point out to the presence of CAN, which is
often underdiagnosed [4].

Experiences from cardiology indicate that long-term increases in HRV and
reduction in sudden cardiac death have only been shown with lipophilic agents that
readily penetrate the blood nerve/blood brain barrier. In accordance with these
observations experimental data indicate a preventive effect of BFT on the development
of diabetic CAN [9]. Thiamine supplementation can prevent hyperglycemia-driven
reductions in cell replication and proliferation as well as decreasing of advanced
glycation end products (AGE’s) formation. BFT has been shown to prevent increased
markers of hexosamine biosynthesis pathway monophosphate shunt (HBP) activity,
intracellular AGE’s formation, intracellular protein kinase C (PKC) activity and the
nuclear factor kappa B activation seen with in vitro hyperglycemic damage. Oral BFT
in combination with the antioxidant alpha-lipoic acid treatment normalizes production
of angiopoietin-2, a marker of increased intracellular methylglyoxal in endothelial cells
which contribute to AGE’s formation, and N-acetylglucose modified protein, a marker
of HBP activity [9].

A decrease in the blood supply to the heart caused by atherosclerosis or
thrombosis is known to induce myocardial infarction. The results of our study revealed
that the appointment of BFT to patients with T2DM and definite stage of CAN were
accompanied by a decrease of the thromboxane B2 (TxB2) concentration and TxB2/6-
keto-prostaglandin Flalpha ratio, which may contribute to the improvement of the
functional state of the prostacyclin 12-TxA2 system [7].

Benfotiamine supplementation for 14 wks (100 mg/kg/d) to streptozotocin-
induced diabetic mice completely corrected hyperglycemia-induced disruptions in Ca?*
homeostasis and mechanical functioning of cardiomyocytes. Cardiac oxidative stress
(OS) 1s involved in heart failure that is induced by thiamine deprivation in rats. These
findings suggest that thiamine modulates OS. Endothelial nitric oxide (NO) synthase

(eNOS) and NO may play an important role in attenuating cardiac remodeling and

8
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apoptosis. BFT reduces OS and activates eNOS to enhance the generation and
bioavailability of NO, and it subsequently improves the integrity of vascular
endothelium to prevent sodium arsenite-induced experimental vascular endothelial
dysfunction [8, 9].

The identification of the association of polymorphisms related to the genes of
thiamine and transketolase (TKT) with diabetic polyneuropathies (DPN) might be a
first step in defining a DPN genetic risk profile with potential therapeutic
repercussions. There is moderate evidence from preclinical experimental models that
high-dose thiamine and BFT (1) inhibit the hexose monophosphate shunt, AGE’s
formation, and diacylglycerol- PKC through the TKT activation; (2) target at various
surrogate markers of hyperglycemia-induced pathological processes and (3) can delay
the progression of microangiopathic complications [10].

The results of our study showed that the appointment of BFT in the treatment of
patients with T2DM and definite stage of CAN for 3 months contributed to a decrease
in the QTc, QTd and QRS-T angle parameters. Therefore, BFT may have therapeutic
potential for neurological diseases by inhibiting inflammatory mediators and
enhancing anti-inflammatory factor production [2, 7].

Benfotiamine supplementation may provide benefits in the prevention of other
diabetes-related vascular and neuronal comorbidities. The mechanism of BFT
influence on diabetic angio, neuropathies pathogenesis is not well-known. Thus,
further investigations aimed to understand the mechanism of action and for
confirmation of the beneficial effect of BFT on biochemical parameters, dynamics of
independent cardiovascular tests, daily monitoring of ECG, arterial wall stiffness
parameters among patients with T2DM, diabetic angio-, neuropathies and its associated
comorbidities may be needed to validate this clinical findings.

In conclusion, the positive influences of BFT on decrease of the QTc, QTd, QRS-
T angle by us are partly confirmed by its neurotropic, cardioprotective and vascular
protective properties; suggests the feasibility of its usage in the complex treatment of

patients with T2DM and definite stage of cardiac autonomic neuropathy.
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1.2 Neutrophil to lymphocyte ratio as a predictor cardiac dysfunction in patients
with heart failure

Cardiovascular disease is one of the leading causes of death, accounting for
approximately 30% of all deaths in the world [11]. Heart failure (HF) is a clinical
syndrome accompanied by typical symptoms and signs resulting from reduced cardiac
output and elevated intracardiac pressures, mainly caused by a structural or functional
cardiac abnormality. The prevalence of HF is > 10 % among people > 70 years of age,
and the lifetime risk of HF at 55 years of age has been estimated to be 33% for men
and 28% for women. Despite modern diagnostic and treatment options, recent studies
have reported a 12-month all-cause mortality rate for HF of 17% for hospitalized and
7% for ambulatory patients. HF is associated with both high mortality and severe
morbidity and increased hospitalizations, which cause a substantial financial burden on
patients and healthcare systems [12]. Any abnormality or combination of abnormalities
that cause structural, mechanical, or electrical dysfunction of the heart carry the
potential to induce HF. Most commonly HF is the consequence of the myocyte injury
caused by coronary heart disease (CHD), uncontrolled arterial hypertension and
diabetes mellitus, however, adverse myocardial remodeling can be triggered and
sustained by valvular dysfunction, tachyarrhythmias (especially atrial
fibrillation/flutter), interatrial and interventricular conduction abnormalities or
pulmonary disorders such as chronic obstructive pulmonary disease or pulmonary
arterial hypertension. Less common etiologies include cardiomyopathies, myocarditis,
infections, systemic toxins, and cardiotoxic drugs that are nowadays increasingly used
in various chemotherapeutic regimens [13].

Thus, early recognition and treatment, as well as the elimination of potentially
reversible factors which play a role in the worsening of HF are crucial to improve both
survival and health-related life quality in those with HF [12]. Equally important is the
introduction in modern clinical practice of biomarkers that can help in the diagnosis,
prognosis and risk stratification of patients with HF [13].

The aim of the study was to investigate the features of the distribution of
hematological indices in patients with heart failure.

10
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The study was conducted on the basis of the Department of Internal Medicine,
Physical Rehabilitation and Sports Medicine of the Bukovinian State Medical
University. To achieve this goal, the data of 26 case histories diagnosed with CHD
were analyzed with diagnosis Stable angina pectoris functional class (FC) II-I1I,
Diffuse cardiosclerosis; in 17 patients complicated by syndromic manifestations of HF
II-IIT FC according to the New York Heart Association (NYHA), which formed (group
1), and 9 patients without signs of HF (group 2). Verification of the diagnosis was
performed with using of laboratory and instrumental research methods in accordance
with the recommendations of the European Society of Cardiology. Among the subjects
of group 1 was: 8 men and 9 women. The age of patients ranged from 53 to 73 years
for men, and for women was 54-71 years.

To assess hematological indices, a general clinical blood test at the time of
admission to the hospital were examined. Of the hematological markers were used:

1)the ratio of leukocytes (or white blood cells; WBC) to erythrocyte
sedimentation rate (ESR): WBC/ESR = WBCxXESR/100, the decrease of which
characterizes infectious intoxication, and the increase is an autoimmune process;

2) the ratio of neutrophils and lymphocytes (N/L): N/L = N/L, which reflects the
ratio of cells of specific and nonspecific protection;

3) the ratio of lymphocytes to monocytes (L/M): L/M = L/M, which reflects the
relationship of affective and effector parts of the immune system,;

4) the ratio of lymphocytes to eosinophils (L/E): L/E = L/E, which determines the
ratio of delayed and immediate hypersensitivity types.
The above indicators allow us to indirectly judge the activity of inflammation
and to some extent - the activity or suppression of the immune response [14].

Exclusion criteria: acute infectious diseases, tumors, autoimmune diseases, renal
failure, viral hepatitis, immunosuppressive therapy.

Material processing was performed using a standard Microsoft Office Excel
software package. Statistical differences between means were determined by Student's
t-test. The difference was considered significant at p <0.05.

The mean age of all patients in our study was 60.2 + 7.1 (M + m) years.

11
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Analyzing the hemograms dates, it was found that patients in group 1 in contrast
to patients in group 2 had a significantly higher total level of leukocytes (7.71 = 1.52)
x 10° compared (4.22 +0.21) x 10°%; p<0.05. Moreover, the number of neutrophils was
significantly higher in group 1 (69.31 + 4.62)% than in group 2 (47.51 + 3.62)%;
p<0.001, and determined a lower level of lymphocytes in group 1 (21.67 £+ 3.95)%
against group 2 (35.27 £ 2.35)%; p<0.05, which indicates a more severe course of
consequences in patients with cardiovascular pathology, namely CHD complicated by
HF.

There were no differences between eosinophils, monocytes and ESR in the

study groups (Table 1).
Table 1

The average values of the hemogram of the studied patients

Characteristic: Group 1 Group 2
WBC, 10°/L 7.71£1.52 ° 4.22+0.21
Neutrophils, % 69.31+4.62 * 47.51+£3.62
Lymphocytes, % 21.67+3.95° 35.2742.35
Eosinophils, % 1.11+0.81 1.22+0.71
Monocytes, % 4.61+1.21 5.32+1.11
ESR, mm/h 10.61+2.72 10.53+3.82

Notes: the significance of the difference between the indicators: * p <0.001; ° p

<0.05.

At gender comparisons at men the increased level of eosinophils (1,82 =0,33)%
in contrast to women (0,45 £+ 0,53) is noted; p <0.05, and a lower level of lymphocytes
(18.21 £ 1.41)% vs. (24.62 £+ 2.61)%; p <0.05 (Table 2), which reflects systemic
inflammation and physiological stress, and this, in our opinion, contributes to the
development of cardiovascular disease in men. Women had a higher level of total
leukocytes (8.91 + 0.61) x 10° than men (6.31 + 1.01) x 10%; p <0.05, in particular
lymphocytes (24.62 £ 2.61)% vs. (18.21 = 1.41)%; p <0.05 (Table 2). This suggests

12
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that an increase in lymphocytes in women compared to men may indicate that women

are less prone to systemic inflammation.

Table 2

Gender differences in hemogram in patients with heart failure

Characteristic: female male
WBC, 10°/L 8.91+0.61° 6.31+1.01
Neutrophils, % 69.12+4.43 69.63+5.11
Lymphocytes, % 24.62+2.61° 18.21+1.41
Eosinophils, % 0.45+0.53 1.82+0.33°
Monocytes, % 4.81£1.11 4.32+1.43
ESR, mm/h 10.63+3.22 10.64+2.44

Notes: the significance of the difference between the indicators: © p <0.05.

Analysis of hematological indices showed that there was a statistically
significant difference in determining the N/L ratio, which was increased in patients of
group 1 (3.21 = 0.51) against group 2 (1.31 = 0.11); p<0.001 (Table 3). Indicators of
hematological indices of the ratio WBC/ESR, L/M, L/E were not statistically
significant between groups, and therefore gender differences between the studied

indicators were not detected (Table 4).

Table 3

Indicators of hematological indices in the studied patients

Characteristic: Group 1 Group 2
WBC/ ESR ratio 0.82+0.22 0.41+0.21
N /L ratio 3.21+£0.51* 1.31+0.11
L /M ratio 5.02+1.71 6.81+1.33
L /E ratio 17.82+7.91 25.33+15.71

Notes: the significance of the difference between the indicators: * p <0.001

13
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Table 4

Gender differences in hematological indices in patients with heart failure

Characteristic: female male

WBC/ ESR ratio 0.91+0.23 0.62+0.22
N /L ratio 3.11+0.65 3.44+0.71
L/M ratio 5.25+1.34 4.72+2.17
L /E ratio 18.88+7.77 16.65+8.71

One of the classical markers of systemic inflammation and cardiovascular disease
is increased levels of total WBC. High neutrophil concentrations have been proved to
be a predictor of cardiovascular risk as they respond to inflammation releasing
cytokines as C-reactive protein, tumor necrosis factor o, and interleukin-6, causing
direct damage to the myocardium and affecting ventricular function.

Lymphopenia was observed in different cardiovascular diseases and was a
predictor of mortality in patients with HF. It can be explained by neurohormonal
activation with increased levels of cortisol and catecholamines in patients with HF
which induce apoptosis, downregulation of proliferation, and differentiation of
lymphocytes [15].

Thus, the study proposes the introduction of biomarkers that can help in the
diagnosis, prognosis and risk identification in patients with HF. The N / Li ratio index
i1s a new marker of inflammation [15], inexpensive, widely available, obtained by
general blood test, and identified as a potential predictor of outcome in many
cardiovascular diseases.

We can draw conclusions:

1. Heart failure is characterized by significantly higher total levels of leukocytes
in the peripheral blood (p<0.05) due to the number of neutrophils (p<0.001) and low
levels of lymphocytes (p<0.05).

14
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2. In gender studies, men had elevated levels of eosinophils and lower levels of
lymphocytes (p<0.05), and women had higher levels of total leukocytes, including
lymphocytes (p<0.05).

3. An increase in the N/L ratio (p<0.001) is associated with severe cardiovascular

sequelae in patients with coronary heart disease complicated by heart failure.

15



INNOVATIVE APPROACHES IN MEDICINE

1.3 Connective Tissue Metabolism Indexes of Patients with Reactive Arthritis and
Pyelonephritis

Introduction. A significant increase of reactive arthritis disease (ReA) is
observed all over the world in recent years, what in the overall structure of rheumatic
arthritis disease currently consists 5-11% [16]. ReA incidence 1s growing
simultaneously, that is 30-200 citizens per 100 000 of the adult population [17, 18].
Nowadays, one of the most burning problems is ReA diagnosis and its treatment [19].
Most of the laboratory findings that are used at ReA diagnosis have not specific
character, and reflecting of inflammation process presence and activity [20, 21].
Methods that characterise such connective tissue specific components exchange as
collagen and proteoglycan, show more informational content about the progress of
pathosis of the affected joints and the extent of reducing the intensity of process under
the influence of treatment [22, 23]. Metabolic abnormalities in such system as
"proteoglycans and collagen" and change of enzymatic reactions often are preceded by
many complications, including chronic kidney disease and renal failure [24, 25].

Aim: to analyze the connective tissue state of patients with comorbid course of
chronic kidney disease and reactive arthritis.

Materials and methods. 113 patients have been examined and divided into two
groups: in the 1-st group there were patients with Reactive Arthritis (ReA), on its I-11I
degree of activity and JFI (Joint Functional Insufficiency) on I-III degree (n =65); the
2-nd group consists of patients with ReA and Chronic Kidney Disease (CKD): Chronic
Pyelonephritis (CP) in the exacerbation phase, chronic renal failure (CRF) 0-I stage
(n=48). The diagnosis is determined in accordance with the criteria of ESSG (European
Spondyloarthropathy Study Group) using international criteria (4th International
Workshop on Reactive Arthritis, Berlin, 1999). The diagnosis of CP was based on:
clinical symptoms (pain, dysuric, intoxication, and arterial hypertension), laboratory
tests (urine test, Nechyporenko and Zimnitskiy urine tests), radiographic (descending
urography), and ultrasound diagnosis (ultrasonography of kidneys). Groups of patients
were grouped on age, sex, duration and activity of comorbid diseases. The control

group was formed of 20 healthy persons (HP). Metabolism changes of carbohydrate
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and protein components of the extracellular matrix were determined by the level of free
hydroxyproline in (FOP) and hydroxyproline bound with protein (BOP) (according to
S. S. Tetyianets, 1985; M. A. Osadchuk, 1979), hexuronic acid (HUA), hexosamine
(HA) (according to O. G. Arkhipov, 1988), seromucoid (SM), sialic acid (SA). State
of blood plasma proteolytic activity was studied by determining the intensity of lysis
azoalbumin (degradation of low molecular weight proteins), azocasein (proteolysis of
high molecular weight proteins), azokol (collagenolysis) ("Simko Itd.") and the level
of plasma collagenolytic activity (PCA) (P.N. Sharaev, 1987). Scientific researches
were performed in accordance with ethical guidelines for biomedical researches with
Human subject research what is set at The Declaration of Helsinki developed for the
medical community by the World Medical Association. Patients gave written informed
consent on the research participation. Mathematical processing was performed with the
help of the computer program SPSS 20,0 (Statistical Package for the Social Sciences).

Results. The average disease duration was 24,4 + 4,7 months. Patients average
age was 32,5 + 1,2 years. First group of examined patients consisted of persons (n =
50, 76,92%), who have been diagnosed of ReA for the first time, and who had chronic
course of disease (n=15; 23,08%). In the group of patients with comorbid course of
ReA and CP was observed chronic disease in 79,17% (n = 38), and recurrent course in
20,83% (n = 10). Leading to the clinical picture of patients in both groups was
asymmetrical articular syndrome with joint disease of the upper and lower extremities
that was leading in clinical picture of both groups of patients. In most cases, mono- and
oligoarthritis were observed. Polyarthritis was approved in patients with chronic ReA
against a background of CKD. During disease exacerbation in patients with ReA level
of FOP in blood, what is a marker of collagen catabolism, significantly was higher than
in a control group in 1.3 times (p<0.05), while in the second group it was higher in 1.5
times (p<0.05). Simultaneously, the significant increase of BOP in blood was observed
in both 1-st and 2-nd in 2.3 and 2.5 times in comparison with HP group (p<0.05), what
is the indicator of increased collagen synthesis (table 1). The degree of BOP increase
in blood becomes higher with increasing activity in both groups (table 2), as well as

the proliferation of "joint insult area" and the evidence of bone changes was determined
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after ultrasound and pneumoarthrography were made. Free hydroxyproline level in the
blood showed a direct correlative dependence on the degree of inflammatory activity
as compared with the level of sialic acid (r = 0,704, p <0,01) and seromucoid (r = 0,585,
p <0,01).

During the study of both 1st and 2nd groups there was observed a statistically
significant increase of HA content almost in 2.0 times compared to the control group
(p<0.05). A significant HUA decrease was determined in 2-nd group of patients
compared to the control group (p<0.05), but in the 1-st group HA content had a
tendency to decrease (table 1). Was established the inverse correlation of medium
strength between level of HA and HUA in the blood (r = -0,366, p <0,01). In most
cases asymmetric mono- or oligoarthritis of upper and lower joints with a domination
of II-IIT degree of activity was determined in most cases (85,0%) at patients who have
ReA with comorbid chronic pyelonephritis.

In the 2-nd group it was determined the impact of comorbid chronic
pyelonephritis over the ReA activity increase, in comparison to RA isolated course in
terms of inflammation and connective tissue reaction: leukocytosis, increased
erythrocyte sedimentation rate (ESR) (p < 0,05), levels of C-reactive protein in blood
in 2,5 times, (p < 0,05), sialic acids in 1,3 times (p < 0,05), seromucoid in 1,6 times (p
< 0,05), fibrinogen on 11,2 % (p < 0,05), globulin on 25,5 % (p < 0,05), decrease of
albumin in blood at 19,6 % (p < 0,05), BOP in 1,2 times, and PA in 1.4 times ( p <0.05)
(table 3). All these obtained results point to the CP active formation phase within ReA
activity.

Patients of 1-st and 2-nd groups showed a significant increase of PCA indicators
in 1.4 times and 1.5 times in comparison to as HP group (p <0,05). Lysis of low
molecular weight protein growth in patients with ReA was observed in comparison to
the control group: at the 1-st group in 1.6 times, at the 2-nd in 1.7 times (p<0,05). Such
intense proteolytic degradation of macromolecular proteins underwent changes, and
this degradation was higher than the control in 1.8 times in both groups (p <0,05). A
significant increase of azokol lysis at the 1-st and the 2-nd group was determined during

the study of plasma collagenolytic activity in comparison to the control group in 1.8
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times and 2.5 times (p <0,05), where in the indicator exceeded in 1.4 times in the
second group compared to the individuals of the first tested group (p <0,05).
Conclusion. Examination of the connective tissue state in patients with comorbid
course of reactive arthritis and chronic kidney disease showed a significant increase of
free and bound with protein hydroxyproline levels in blood, collagenolytic and
proteolytic activity in plasma, what is indication of simultaneous increase of synthesis
and collagen degradation on the background of collagenolysis activation. Determined
significant increase of hexosamine and hexuronic acid content decrease indicates point
to the increase glycoproteins synthesis against a background of decreased
proteoglycans synthesis. Greatest importance in the diagnostic algorithm of
progression and ReA clinical course have such indicators as levels of free and bound
with protein hydroxyproline in blood, hexosamine and degree collagenolytic activity
of blood plasma (intensivity of azokol lysis), what showed a direct relation to the
degree of inflammation activity. Increase of ReA activity degree was found in the
group of patients with comorbid course of reactive arthritis and chronic pyelonephritis
in comparison to isolated ReA case in terms of inflammation and connective tissue
reaction. Future research prospects: to study and propose a new method in the diagnosis
of reactive arthritis and development on its background of chronic pyelonephritis based
on the cluster and classification analysis methods and construct practical

recommendations that can be used in clinical practice.

Table 1
Connective tissues indexes in patients with reactive arthritis (M=+m)
Indexes HP 1-st group 2-nd group
(n=20) (n=65) (n=48)
FOP (mcmole/l) 11,61+0,58 15,16+0,20 * 17,2:£1,2 /%
BOP (mcmole/l) 28,22+0,4 63,72+2,36 * 65,7+3,0 *
HUA (mcmole/l) 1,19+0,07 0,65+0,33 0,60+0,21 *
HA (mcmole/l) 5,21+0,31 10,12:£0,24 * 10,560,427
SA (memole/l) 2,36+0,05 4,1140,31 * 5,440,2 */¥*
SM (od units) 0,18+0,09 0,76+0,44 0,74+0,01 *
PCA (um/h/l) 5,29+0,06 7,67+0,26 * 8,02+0,33 *
PA - azoalbumin (mcg/ml/h) 2,99+0,28 4,78+0,54 * 5,23+0,34 *
PA - azokazein (mcg/ml/h) 2,26+0,21 4,01+0,23 * 4,14+0,25 *
PA - azokol (mcg/ml /h) 0,44+0,07 0,8+0,05 * 1,10£0,05 */**

Note: * - the difference is accurate in comparison with HP group indexes (p <0,05);
** - the difference is accurate in comparison with RA group indexes (p<0,05).
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Table 2

Connective tissue index of contents in blood plasma of patients with reactive arthritis
depending on the degree of activity (M £+ m)

1-st group 2-nd group
Indexes (n=65) (n=48)
I degree of II-IIT degree of I degree of II-IIT degree of activity

activity activity activity (n=30)

(n=45) (n=20) (n=18)
FOP (mmol/l) 15,06+0,14 15,36+0,23 16,49+0,60 * 18,03+1,02%/**
BOP (mmol/1) 62,45+1,21 66,60+1,43 65,26+1,41 68,13+1,50 *
HUA (mmol/l) 0,73+0,25 0,47+0,13 0,74+0,18 0,52+0,21
HA (mmol/l) 10,01+0,24 10,35+0,11 10,41+0,20 10,65+0,39
PCA (um/h/1) 7,55+0,26 7,92+0,16 7,79+0,33 8,20+0,23
PA - azoalbumin (mcg/ml/h) 4,46+0,25 5,49+0,24 5,05+0,33 5,39+0,32
PA - azokazein (mcg/ml/h) 3,89+0,25 4,26+0,23 3,98+0,31 4,25+0,25
PA - azokol (mcg/ml/h) 0,78+0,07 0,85+0,05 1,05+0,05 1,12+40,07%/**

Note: * - the difference is accurate in comparison with the 1-st group of patients with RA indexes on I degree of activity (p<0,05); **
- the difference is accurate in comparison with the 1-st group of patients with RA indexes on II-III degrees of activity (p<0,05).

Table 3

Clinical and biochemical blood analysis indexes in patients with reactive arthritis
depending on the degree of activity (M+m)

1-st group 2-nd group
Indexes (n=65) (n=48)
I degree of activity II-IIT degree of I degree of II-IIT degree of activity
(n=45) activity activity (n=30)
(n=20) (n=18)

Hemoglobin (g/1) 142,442.2 130,442,1%* 115,842,0%* 105,4+1,8%/**
Erythrocyte (x10'2/1) 4,6+0,2 3,840,1%* 4,0+0,2%* 3,2+40,1%/**
Leucocyte (x10°/1) 10,3+0,5 13,24+0,6* 13,0+0,3* 15,6+£0,2%/**
ESR (mm/h) 12,940,5 18,7+0,7* 16,5+0,9* 39,8+0,8*/**
CRP (mg/1l) 4,6£2,5 25,643,1* 18,14£3,7* 64,6+2,7**
Sialic acids (mmol/l) 3,6+0,1 4,34+0,2%* 4,24+0,1* 5,4+0,2%/**
Fibrinogenous (g/1) 4,1+0,1 5,0+0,2* 4,6+0,1* 5,9+0,2%/**
Whole protein (g/1) 73,7+1,1 78,7+1,0* 70,3£1,2 63,7+1,0%/**
Albumins (%) 56,2+0,6 48,4+1,1* 45,0+1,1* 39,5£1,0%/**
Globulins (%) 43,8+0,6 51,6+0,6* 55,0+0,8* 60,5+0,6%*/**
A/G 1,28+0,03 0,94+0,04* 0,82+0,02* 0,65+0,02%/**

Note: * - the difference is accurate in comparison with the 1-st group of patients with RA indexes on I degree of activity (p<0,05);
** - the difference is accurate in comparison with the 1-st group of patients with RA indexes on II-III degrees of activity (p<0,05).
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1.4 udepeHuiiiHO-TiarHOCTUYHE 3HAYEHHS Pe3yJbTATIB  JOCIIIKEHHS
NMOKA3HMKIB, 10 XapaKTepu3ywTh 00MiH 3aJ1i3a, y MALI€HTIB i3 ypoTeiaJbHUM
PaKOM Ce40BOr0 MiXypa Ha PI3HHX CTaaiAX PO3BUTKY aHeMil 3JIOIKICHOIO
HOBOYTBOPEHHS

Hapasi akTuBHO AOCIHIIKYEThCA TTpoOieMa aHeMii 3JI0IKICHOTO HOBOYTBOPEHHS
(A3H), a camy HO30J10T1YHY (hOpMY JTaHOT aHEM1i BHECEHO /10 pyOpuKaiiii Mi>xkHapo1HO1
knacugikauii xsopod (MKX) nig mmdpom D63.0 [25,26].

Pak cedoBoro mixypa BIJHOCSTH JO JI€CATH HAUMOMIUPEHINIMX 3aXBOPIOBaHb
CEYOBH/IUTbHOT CUCTEMH HEIUIACTUYHOTO XapaKTepy, a 3 OTJIsy Ha MOIIHUPEHICTh, JaHe
3aXBOPIOBAHHS TMOCTYIMAEThCS TUIBKH paky nepeamixypoBoi 3ano3u [27]. Cepen
HAceJeHHS YKpaiHM T[IOKa3HUK 3aXBOPIOBAHOCTI Ha 3JIOSKICHI HOBOYTBOPEHHSI
ceyoBoro mixypa B 2012-2018 pp. konuBaBcs Big 9,7 no 11,4 va 100 Tuc, 30xkpema,
cepell YOJOBIYOTO HACEJICHHS JaHWN TOKa3HWK OyB CyTTEBO BHIIMM 1 KOJMBABCS B
mexax Bij 17,1 mo 19,8 na 100 Tuc Hacenenns [28,29]. Yporeniansuuii PCM (YPCM)
€ HAWMONTUPEHINIO HEIJIACTUYHOI (OPMOIO JAHOTO OpraHa i y BiJICOTKOBOMY
BiHOMmEHHs csrae 10 90 %. Y Tprox derBepTux Bumaakie YPMII BusBisftoTh Ha
cramisx Ta 1 T1 (HeiHBa3uBHI CTajii), ajge K BIAMIYAIOTh KJIIHIIKUCTH, PE3yibTaTH
MPOBEJECHOTO JIIKYBaHHS HAa HEIHBA3WBHUX CTaAIsX HE 3aBXKAM JAlOTh OYIKyBaH1
pesyabrati. JlJIs AIarHOCTUKM 1 TMPOTHO3Y ICHY€ 3HAayHa KIJIBKICTh METOMIB 1
QIrOpUTMIB, aje BOHU NOTPeOYyIOTh MOJANBIIOrO yAockoHaleHHs [27]. Hapasi
po3pobieHo Pexomennariii €Bponelickkoro ToBapucTBa OHKOJOriB (2018) momo
BeneHHs maiieHTiB 13 A3H [26]. ¥V moctynHil jiTepaTypi MU HE 3YyCTPLIM POOIT
y3arajJlbHIOIOUOT0 1 JOCHIHUIIBKOIO XapakTepy, € O BHUCBITIIOBAINCA NHUTAHHS
B3a€MO3B’ 13Ky IOPYIIEHh 0OMiHY 3a1i3a, TPAHCIOPTHOTO NpoTeina Tpanchepuny (TD)
1 Oiynka, 10 BIAMOBIZA€E 3a 3B’sI3yBaHHS 1 JenoHyBaHHs 3aniza ¢eputuny (OH) i3
BUHUKHEHHSM 1 po3BUTKOM A3H npu HeoracTuuHOMY mpolieci y namieHTis i3 YPCM,
110 1 CIIOHYKAJIO HAC JI0 TPOBEACHHS BIAMOBITHUX JOCIIIKEHb.

Bigomo, mo T® e Oinkom rimikonporeinoMm 13 dpakiii Oera-riaoOyIiHIB,
TOJIOBHOIO (DYHKIIIE€IO SIKOTO € 3B’SI3yBaHHSI 3132, 1[0 BCMOKTAJIOCSA B KUIICYHUKY 1

HOTO TpaHCHOPT 10 MICIlhb JICTIOHYBaHHS (IE€UiHKa, celie3iHKa) abo yTwumi3aiii aJis
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3a0e3nedeHHs MoTped opraHi3My, HacaMIepel, y PETHKYJIOIUTH Ta iX MOMEePEIHUKA Y
KicTKOBOMY MO3Ky. CuHTe3yeThcsi TD mepeBa)kHO B TEYIHIII Ta B HE3HAYHUX
KUTIBKOCTSX — Yy JiM(OIIHIN TKaHWHI, MOJIOYHIN 3211031, TECTUKYNaX 1 seyHukax [30].
OcHoBHOW (QyHKiero @H BBakarOTh 3B’SI3yBaHHS 1 HAKOMHUYEHHS 3aii3a B
¢b1310JI0T1YHO JOCTYMHIN, HETOKCUYHIN 11 opranizmy popwmi [30,31]. s pyakuis ®H
€ mobpe BWBYEHOI. BoHa 3abesmeuye, y pa3i moTpeOu, mMoOimizaliito 3amiza s
CHUHTE3y TEeMOTJIO0IHYy, IHIMMX TEeMMICTKMX 1 HEreéMOBHX 3alli30MICTKHX CIIOJIYK.
OcHoBHY 3aii30/enoHy04y (GyHKII0 B opranizmi Bukonye ®H mneuinku. OH
CIIM30BOi OOOJIOHKM TOHKOI'O KHUIIIEYHMKA BIANOBIJAE 3a MEPEHECEHHs 3aii3a, 10
BCMOKTAJIOCS, B €HTEPOLUTH, 1 faji - 10 TD mnazmu. ®H cucremu daromutyrodnx
MakpodariB adcopOye 3aii30, 110 BUBUIBHSAETHCS MICISA AECTPYKLII €PUTPOLMTIB 1
3aII30MICTKUX CIIOJIYK, JJIsi TMpoIieciB oro peytumizanii. ®H epurpoigHux KiiTHH-
nonepeHuIb 3a0e3redye aieKBaTHE MOCTYIaHHs 3aii3a s moTped remonoesy. ®H
CeJIe31HKH BUKOHYE JISTTOHYIOTY pOJIb 1 3a0e3neuye Bigmaqay 3amiza T mnazmu [31,32].
Cunresyerbess @H kiiTHHAMU TEYIHKH, CEJE31HKH, KICTKOBOTO MO3KY, TOHKOTO
KHUIITKOBHKA, TIIUTYHKOBOI 3aJI03H, HUPOK, JIETCHb, IIIUTOBU/IHOT 3QJI03H, IIJIAICHTH a
TakoxXx JeikoruTamu. CuHTe30BaHuil B pizHuxX opraHax ®H BUKOPUCTOBY€EThCS HUMH
Ju1s 3a6e3reueHHst QYHKINIHA, OJTHAK, B HEBEJIUKUX KUIBKOCTSAX B1H MOCTYMA€E B TUIa3My
KpoBl. Y cTaHi (i3ionoriyHoi piBHoBaru piseHb ®H B miua3mi Kopesntoe 13 3anacaMu
3aimi3a B oprai3mi [6,7]. YcraHOBI€HO, 110 B CHPOBATIl KPOBI JOPOCIHOI JOJUHU |
mkr/n ®H B HOpMI BinmoBimae ONMM3bKO 8 MT JIETIOHOBAHOTO 3aimi3a. Y 3JI0pPOBUX
nopociux oci0 pienb @H B cupoBaTiii KpOB1 3JICKHUTH BiJ] CTATI 1, B MEHIIIH Mipi, BiJl
BIKY. Y JKIHOK PenpoayKTUBHOIO BiKy piBeHb @H B cupoBatui kpoBi ckiagae 10-90
MKT/7, a y 4omoBikiB - 30 -200 mkr/n [6]. B mocTtmenomay3i piBear @H y xkiHOK
3pIBHIOETHCS 13 MOKA3HUKAMU Yy YOJIOBIKIB AQHAJOTIYHOTO BIKY. Y dITEH BIPOJOBNK
NEepIIMX TPHOX MICSIIIB Micisl HapoHkeHHs piBeHb ®H B cupoBartiii KpoBi 3pocTae, a
micist 6 MICSIIB 1 10 CTaTEBOTO JO3PIBaHHS HE 3MIHIOETHCS, BapilOIOYM B Jiana3oHi 8-
84 mxr/n [7]. IcaytoTs 1000Bi putmu 3Miau piBHS @H y cupoBartiii Kposi.
MartepiasioMm A1 JOCIHIKEHHS CIyKuiaa KpoB 96 marieHTiB (64 49010BiKiB 1 32

KIHOK) 13 paKOM CEYOBOTO MiXypa, cepea akux O0yno 39 maiienTiB (28 4onoBikiB Ta 11
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KIHOK), TepedIr OCHOBHOTO 3aXBOPIOBAHHS y SKUX HE CYMPOBOIKYBABCS HASIBHICTIO
anewmii (repma (I) rpyna criocrepexenss) Ta 57 marieHTiB (36 90J10BiKiB Ta 21 KiHOK),
nepedir OCHOBHOI'O 3axBOproBaHHS y sikux oOTskyBaBcst A3H (apyra (II) rpyma
crioctepexxkeHHs). OxpeMo obctexkmnu 45 namieHTtiB (19 4onoBikiB 1 26 KIHOK) 13
samizoAedinuTHo0 aHemiero (3J[A), MPUUMHOIO PO3BUTKY SIKOi OyJiIM XpOHIYHI
kpoBoBTpartH (Tpets (I1I) rpymna cioctepeskenns ). Bik oOcTexenux Bia 22 10 69 pokis.
VYci marienT 6ynu o0cTexkeHi micisg Bepudikarlii 1iaruo3y 1 10 MoYaTKy MpU3HAYCHHS
Oy/lb-IKOTO JIIKYBaHHS.

CryniHb TSDKKOCTI IepeOiry aHeMii BU3HA4ajIu 3a KpUTEPIsIMU 3alIPOIIOHOBAaHUMU
HamionanpauMm iHcTUTYTOM paky (CIIA) 1 BuAUISUIM: JETKUM CTYHiHb aHeMil —
remoryio0in 10 — 12 r/an; cepennbo Tspkkuit — 8 — 10 r/mi; Tsokkuit — 6,5 — 8 r/17;
TaKW, 110 3arPOXKY€ KUTTIO — HIDKYE 6,5 1/, Jlerkuid cTymiHp TSKKOCTI Tiepediry
A3H niarnocryBanu y 29 xBopux, cepenHii - y 12, Tsokkuit - y 10 oci0, Takuii, 1mo
3arpoKye *KUTTI0 —y 6. Y namieHTiB 13 3/1A, BIAMOBIIHO, Nerkuil y 19, cepenniii y 14,
TSOKKHUH y 7 1 TaKuii, 110 3arPOXKY€E KUTTIO — Y 5 0cCi0.

OOcTexxeHHsI 1 JIIKyBaHHS XBOPHUX MPOBOJIWIM BIANOBIIHO 10 XeIbCIHCHKOI
nekiapartiii BeecBiTHboi Menuunoi acomianii (Ceyn, 2008), BianoBiaHux Hakaziz MO3
VYkpainu (Ne 281 Big 01.11. 2000 p., Ne 355 Bix 25.09.2002 p., Ne 356 Bix 22.05.2009
p. B peaaxiii Hakazy MO3 Vkpainu Ne 574 Big 05.08.2009 p, No 1118 Bix 21.12. 2012
p)-

KonTtponeny rpymy ckiamu 50 310pOBHX NEPBUHHUX TOHOPIB, SKI HE Majd B
aHaMHe31 BKa31BOK Ha OHKOJIOTTYHI YK XPOHIYHI 3amajibHi 3aXBOPOBaHHs. Bcil joHOpH
oocrexxeni B JIY «JlopokHs craHiis mnepenuBaHHs KkpoBi IliBneHHo-3axigHO1
3aII3HUIIY BIAMOBIIHO A0 BUMOT «Ilopsaky MeauyHOTO 0OCTEXXEHHS JOHOPIB KPOBI
Ta (ab0) ii KOMIOHEHTIBY, 3aTBepkeHoro Hakazom MO3 Vkpainu Bix 01.08.2005 p.
3a Ne 385 «Ilpo indekmiitny 6e3meKky T0HOPChKOI KPOBi Ta ii KOMIIOHEHTIBY.

Buznauanu Bwmict 3amiza B cupoBaTii (C3) KpoBi 1 MOKa3HHUK 3arajibHOi
3ai1i303B’s13y104u0i  31aTHOCTI cupoBaTku (33C) OGaToPeHaAHTPOIIHOBUM METOJIOM.
[lokazHuK HEHacM4eHO1  3ali303B’s3ytouoi  31aTtHOCTi  cupoBatku  (H33C)

BupaxoByBanu sk pizHuLo MK 33C 1 C3. KoediuieHT HacMY€HHS TpaHCPEpPHUHY
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3ami3oM (KHT3) Busnawanu sk cnoiBBigHomeHHs Bwmicty C3 mo 33C. Bwict
tpanchepuny (T®d) BuzHawamu 3a mnokazaukoM 33C, deputuny (PH) -
pPaglOMETPUYHUM METOIOM.

VY namientiB 13 YPMII npoBoaunu peTenbHE TICTOJOTIYHE JIOCHIIKEHHS
npenapariB, NpU IbOMY BpPaXOBYBaJIM XapaKTep MEX MYXJIHUHH 3 OTOYYIOUHUMHU
TKAaHMHAMH, BHUPA3HICTh 1H(UIbTpalli, HAsBHICTb NYXJIMHHUX KIITUH Yy CYyJIWHAaX,
YHCJIO MITO31B, B TOMY 4uCil aTUNoBUX. OKpIM 03HAYEHOTO, BU3HAYAIU B TyXJIMHAX
KJIITUHHI €JIEMEHTHU P13HOTO CTYIEHIO 3p10cTi (B %) — Hu3bKo qudepenuinorani (H/I),
nomipHo audepenmiioBani (IIJ]), Bucoxo nudepenuiiioBani (BJl) kmitunu. 3a
3arajJlbHO  MPUUHATAMU  KPUTEPISIMH  OI[IHIOBAJIM CTYHiHb  3JI0SIKICHOCTI  Ta
FICTOJIOTIYHUNA TUIT TyXJIUHHU.

Sx mokazaB aHami3 pe3yJbTaTiB JOCTIHKCHHS TMepudepuyHoi KpoBl Yy
obcTexxeHuX, KoHIeHTparli remorno6iny y mamieHTiB Il 1 III rpym 6yB mocTOBIpHO
MEHIIMM, HIX y KOHTpousibHIN Ta I rpymax (p<0,001). ¥V KOHTpoOJbpHINA rpymi Leu
MOKA3HHK, Y CepelHboMY, cTaHOBUB 142,724+4,60 1/1. Ilpu 11poMy y 4YOJIOBIKIB BiH
ctaHOBUB 146,72+4,60 r/n, npu 1HIUBIAyIbHUX KOJUBaHHAX Bia 135 no 164 /0, ay
KiHOK — 131,06+3,77 r/n, npu 1HAMBIAyalbHUX KOJMBaHHAX Bix 125 no 147 r/m.
IToka3HMK KOHIIEHTpallli TreMorjio0iHy y 4YOJIOBIKIB OyB BHIIMM, HIK Yy JKIHOK
(p<0,001), B Toi1 xe uac y mamuientiB II 1 Il rpyn My HEe BCTaHOBWJIM TOCTOBIPHHMX
BIJIMIHHOCTEH MOKa3HHWKA KOHIICHTPAIlil TeMOTI001HY 3aexHo Bix crati (p>0,05).

[Toka3HUK KUIBKOCTI E€pPUTPOLMUTIB y KOHTPOJIbHIM TIpyIi, Y CEpeaHbOMY,
ctaHoBUB 4,76+0,15x 10"/n. [Ipu 11bOMy JTaHMI TOKA3HUK Y YOJIOBIKIB, Y CEPEIHBOMY,
CTaHOBHUB 4,86ﬂ:0,15><1012/n, a 'y XKIHOK — 4,38i0,13><1012/ﬂ, NpU  1HAUBITYaTbHUX
KOJMBAHHSX Y YOJIOBIKIB — Bijg 4,4 10 5,O><1012/J1, a y XIiHOK — Bix 4,2 110 4,7><1012/J'I.
KibKiCTh €pUTPOLUTIB Y YOJIOBIKIB KOHTPOJIBHOI rpynu Oyna Oiiblla, HIXK Y JKIHOK
(p<0,001). ¥V Toit xe yac y nauientiB II 1 IIl rpyn Mu He BCTaHOBWIM TOCTOBIPHHX
BIIMIHHOCTEH MOKa3HHKA KIJIBKOCTI EPUTPOIIMTIB 3aIekHO Bif cTaTi (p>0,05).

[Toka3HUK KIJIbKOCTI JIEHKOLMUTIB Y YOJIOBIKIB KOHTPOJIBHOI IPYIIH, Y CEPETHBOMY,

CTaHOBUJIA 5,85:|:1,24><109/J1, NpHU 1HAUBIyaTbHUX KOJMBAHHAX BiJ 3,9 10 7,3><109/J'I,
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: 9 : : : 9
a'y )KiHOK — 5,83+1,32x10 /i1, ipu 1HAUBIAyaIbHUX KOJIMBAaHHSX Bija 3,8 10 8,3%107/m.
Mu He BCTAaHOBWJIM JOCTOBIPHUX BIJAMIHHOCTEH JaHOTO TOKa3HUWKA y Tpymax
00CTeKEHUX MOPIHAHO 13 KOHTPOJIEM, 5K 1 BIIMIHHOCTEH 3a1exHo Bix crati (p>0,05).

KinpkicTh TpOMOOIMTIB y KOHTPOJBHIM TpyImi, y CEpeIHhOMY, CTaHOBHJIA
203,40ﬂ:13,94><109/ﬂ. [Ipu 11bOMy HaHWN TOKAa3HUK Y YOJOBIKIB, y CEPEIHBOMY,
cranoBuB 204,38+15,23x1 09/J1, ay xiHok —201,67+11,51x1 09/J1, MIPH 1HAUBITYyATbHUX

KOJIMBAHHAX y YOJOBIKiB — Bix 180 mo 230x 109/J'I, a 'y xiHok — Bix 190 mo 220%10°/1.
[TopiBHSIBHUI aHATI3 TaHOTO MOKa3HUKA MMOKa3aB, 10 BiH OyB BUIIMM Yy natfieHTiB 11
1 III rpyn nopiBHsiHO 13 KoHTpoaeM (p<0,001). anuii pakT, MOXKIUBO, HIATBEPIIKYE
JTYMKY TPO HAasIBHICTh SIBHUX YM MpUXOoBaHUX kpoBoteu y marfieHTiB II 1 III rpym 13
KOMIICHCATOPHUM TIOCHUJICHHSIM KPOBOTBOPEHHSI y MIENIOIMUTAPHOMY TMapOCTKY,
30KpemMa, TPOMOOIIUTONIOE3Y

[Toka3HUK KITBKOCTI PETHKYJOLMTIB Yy KOHTPOJBHIM TpyIll, B CEPEAHLOMY,
crtanoBuB 0,88+0,05 %o, y wonosikiB — 0,87+0,05, a y xinok — 0,884+0,04 %o. Hamu
BCTAHOBJICHO, 1110 y NamieHTiB Il rpynu qanuii mokasHuk OyB TOCTOBIPHO HMKYUM, HIXK
y koHTpoabHii, I 1 III rpynax obcrexenux (p<0,001), mo MoxHa, HA HAII TOTJIS,
NOSICHUTH TNPUTHIYEHHSM epuTpornoe3y y mnamieHTiB 13 A3H niero rymopanbHUX
YUHHUKIB Ta IHTOKCUKAI[IHHUM CUHIPOMOM.

[Toxazuuk MCH y koHTpoIBHIi rpy1i, B 11i10My, cTanoBuB (30,63+0,25) nr, npu
KOJMBaHHI Moka3HuKa Big 27 mo 33 nr. Y XiHOK JaHUM MOKAa3HUK, B CEPEIHBOMY,
ckinanas (29,40+0,42) nor, npu IHAUBIAyaIbHUX KOJIMBaHHAX Bix 27 mo 31 mor, ay
YOJIOBIKIB, BIANOBIAHO - (31,1340,24) nr, npu iHaUBIAyalbHUX KOJUBAHHSAX B 28 110
33 nr. JlocroBipHux BiamiHHOcTel mokasHuka MCH y oO6cTexxeHux Imi€i rpymnu
3aJIEKHO Bij cTaTi He BUsiBlieHO (p>0,05). [lopiBHsUIbHUI aHali3 JaHOTO MOKAa3HUKA
nmokasaB, mo BiH OyB HkuuM y marieHTiB Il i III rpynm mopiBHSHO 13 KOHTpoOJIEM
(p<0,001). Jauwuii dakT CBIAUYUTH MPO HASBHICTH MOPYIICHh CUHTE3Y T'e€MOTJIO00IHY 1
nedinuty 3amiza y nauieHTis II 1 III rpyn. Moxna BucinoButu npumnyuieHss, mo y 11

rpyIi OOCTE)KEHUX BiH BUHUKAE 32 PaXyYHOK XPOHIYHMX KPOBOBTpAT, a y maiieHTiB 11
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IpyIly, OYEBUIHO, 33 PAXyHOK MIABUIICHHS PIBHS IMpO3alajbHUX IHTEPJICHKIHIB 1
TeTICUINHY.

[Toxazuuk MCV y KOHTpOJIbHIN Tpy1i, B HiIoMy, cTaHOBUB (93,41+0,91) fl, npu
KOJIMBaHHI TOKa3HWKA BiA Big 84 mo 97 fl. YV XkiHOK O3HaYeHHWI IOKAa3HUK, B
cepeaHboMy, ckianan (94,22+1,69) fl npu iHauBIAyaTbHUX KOJMBAaHHSIX BiJ 89 10 97
fl, a y wonoBikiB, BignmoBigHoO - (92,29+1,01) fl, mpu iHAMBIyaTbHUX KOJTUBAHHSIX Bij
84 mo 96 fl. locTtoBipHux BimMiHHOcTed mokazauka MCV y I rpymi, nopiBHSHO 3
KOHTPOJBHOIO, HaMU He BUsBIEHO (p>0,05), B TOW K€ Yac BCTAHOBUJIU 3HMIKEHHS
nokaznuka y narienTi 11 1 III rpyn (p<0,001).

[Tokaznuk MCHC y KOHTpOJBHIN TpyIi, B 1iIoMy, cTaHOBUB (34,38+0,23) %,
P KOJIMBaHHI Moka3zHuka Bij 33 10 35 %. V xkinok nokazauk MCHC, B cepegabromy,
cknagaB (34,35+0,31) % mnpu iHauBiAyanbHUX KonuBaHHAX Bif 33 mo 35 %, a'y
YOJIOBIKIB, B cepeanbomy, - (34,41+£0,41) %, npu I1HAMBIAYaTbHUX KOJHUBAHHSX
nokasHuka Bix 33 1m0 35 %. HocrtoBipHux BingMiHHOcTed nokazHuka MCHC vy
narieHTiB | rpynu mopiBHSHO 13 KOHTPOJIBHOIO, HAMHU HE BusiBieHO (p>0,05). Mu
BcTaHOBWIM 3HMkeHHs nokazHuka MCHC y namientiB 11 1 III rpyn (p<0,001), o
B1JI00pakae HasBHICTb MOPYIIEHb OOMIHY 3aji3a 1 MPOIECIB EPUTPOIIOE3Yy Ta CUHTE3Y
reMOTJIOO0IHY.

[Ilo10 ocCHOBHMX MOKA3HUKIB 0OMIHY 3ai1i3a y 00CTeKEHUX, JaH1 HaBeIeH1 B Ta0JI.

1.
Tabnuysa 1
OcHOBHI OKa3HUKK OOMIHY 3ai1i3a y oocrexxeHux (M+m)
[Toka3HuK, ['pynu oOcrexennx, KUTBKICTD (Nn) JlocToBipHICTB
OAMHMIVL | KontponbHa | Ilepma (I) | Hpyra (II) Tpers pizHuLi
BUMIPY (n=50) (n=39) (n=57) (11D (p)
(n=45)

3C, 20,04+2,03 | 20,75+1,94 | 15,77+1,53 | 8,47+0,69 p1>0,05
MKMOJTb/JT p2<0,001
p3<0,001
p4<0,001
p5<0,001
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333C, 57,25+2,49 | 56,52+2,37 | 68,55+2,20 88,75+ pr>0,05
MKMOJIB/JI +2.01 p2<0,001
p3<0,001
p4<0,001
p5<0,001
H33C, 37,21+4,31 | 36,77+4,07 | 39,78+3,53 80,28+ pr>0,05
MKMOJIb/J +1,19 p2<0,001
p3<0,001
p4<0,001
ps<0,001
HT3, % 35,18+4,90 | 36,88+4,74 | 32,17+£3,63 9,54+ pr>0,05
+0,43 p2<0,001
p3<0,001
p4<0,001
p5<0,001
TD 3,23+0,10 | 2,90+0,09 | 2,78+0,09 4,02+ p1<0,05
CUPOBATKH, +0,23 p2<0,001
r/n p3<0,001
p4<0,001
ps<0,001
®H 43,92+7,75 | 86,91+£9,14 | 134,19+£11,11 | 8,03+ p1<0,05
CUPOBATKH, +1,98 p2<0,001
MKT/TT p3<0,001
p4<0,001
ps5<0,001
[TpumiTKH: p1 — JOCTOBIPHICTH PI3HULI M1k MOKa3HUKAMU KOHTPOJIBHOI rpynu 1 [

IPyIU; p2 — TOCTOBIPHICTh PI3HULI MK OKa3HHMKAaMU KOHTPOJIbHOI rpyn# 1 II rpynu;
P3 — JOCTOBIPHICTB PI3HMII MK MOKa3HUKaAMU KOHTpOJbHOI rpynu 1 III rpynu; ps—
JOCTOBIPHICT PI3HUII Mk nokazHukaMu y [ 1 Il rpynax; ps— A0CTOBIPHICTh Pi3HHULIL

Mmix nokazaukamu y 11 1 I rpynax.

I3 HaBegenux y Tabn. 1 maHux BuaHO, mo BMIcT 3C y rpymi KOHTPOIIIO, Y
cepeaabomy, ctaHoBuB 20,04+2,03 mxmonb/n. JlaHWi TOKa3HHUK y OOCTEKEHUX
YOJIOBIKIB, Y cepeaHboMy, cTaHOBUB 20,75+1,94 Mkmosb/n, npu 1HAUBIAYaTbHUX
konuBaHHAX Big 17,30 mo 24,60 mxmonb/i, a y &iHOK — 18,77+1,53 mxMmons/1, nipu
1HauBiAYyanbHUX KonuBaHHAX Bix 16,40 no 21,30 mxmounb/n. Bmict 3C y 40J0BiKIB

KOHTPOJBHOI Tpynu OyB OuIbIIMM, HIXK y XiHOK (p<0,01). I3 pe3ynbTariB HaIIOro
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nocipKeHHs BUAHO, 1o y namieHTiB I 1 III rpyn mano micue 10CTOBIpHE 3HUKEHHS
nokasauka Bmicty 3C (p<0,001).

[Toxazuuk 333C y KOHTpOJIBHIN TpyIll, y cepeaHbOMY, CTaHOBHUB 57,25+2.49
MKMOJIb/JI. Y YOJIOBIKIB, Y CEpEIHbOMY, CTAHOBUB 56,524+2,37 MKMOJIb/II, a Y KIHOK —
58,55+2,20 MKMOJIB/JI, IPU 1HAWBIAYAJIbHUX KOJUBAHHSAX Yy YOJIOBIKIB — Big 52,05 10
61,03 MxmoIb/1, a y )iHOK — Big 54,87 no 62,05 mxmons/mn. [Tokazauk 333C y xKiHOK
KOHTPOJBHOT Ipynu OyB OUIbIIUM, HIX Y 4oJoBikiB (p<0,01). Hamu BcTanoBi€HO, 1110
y namiedTiB II 1 III rpyn noka3zuuk 333C OyB TOCTOBIPHO HUXKYHM, L0 BigoOpaxkae
HasBHICTh MOpPYIIEHb 00MiHYy 3ami3a (p<0,001).

[Toxazuuk H33C y 40I0BIKIB KOHTPOJBHOI TPYNH, Yy CEPEAHbOMY, CTAaHOBUB
35,77+4,07 MKMONB/J, TpHU IHAUBIAyaIbHUX KOJWUBaHHAX Big 28,05 go 43,37
MKMOJIB/JI, a Y KIHOK — 39,78+3,53 MKMOJIB/J, IpY 1HIUBIAYaTbHUX KOJUBAHHSIX Bl
34,18 no 45,65 mxMonw/n. B mimomy y rpymi konTposto nokasHuk H33C cranoBus
37,21+4,31 MKMOIIB/T, y )KIHOK BiH OyB BHIIUM, HIX y 40J0BiKiB (p<0,01). Ik moka3as
aHai3 OTPUMaHUX HaMH pe3ynbTaTiB, y namieHTiB I 1 III rpyn nmokasnuk H33C Oys
JOCTOBIPHO OLIBIINM, L0 Bi10Opakae HasBHICTh MOPyLIEHb 00MiHY 3aii3a (p<0,001).

[Tokaszuuk HT3 y rpyni KOHTpotO, y cepeaHbomy, ctaHoBUB 35,18+4,90 %. V
YOJIOBIKIB JIaHWHM TIOKa3HUK, Y CEpPeAHbOMY, CTaHOBUB 36,88+4,74 %, a y KIHOK —
32,17+£3,63 %, npu iHAUBIIyaTbHUX KOJIUBAHHIX Y 4OJOBIKIB — BiJ 28,60 10 46,10 %,
a y xiHok — Big 26,40 mo 38,30 %. Ilokazuuk HT3 y 4onoBikiB KOHTPOJIBHOI IpyIn
OyB OunbIKMM, HiX Y ki1HOK (p<0,01). Hamu BcTanosneno, o y nauientis I 1 Il rpyn
nokasHuk HT3 OyB IOCTOBIPHO HWKYMM, IO HIATBEPIKYE HASBHICTH NOPYIICHb
obminy 3amiza (p<0,001).

Bwmict T® y cupoBaTiil KpoBl B KOHTPOJIbHIA TpyMi, Y CEpeAHbOMY, CTAHOBUB
3,23+0,10 r/n. Y 4oyIOBiKiB JaHUM MTOKA3HUK, Y cepeaHboMy, ctanoBuB 3,20+0,09 1/,
a 'y xiHok — 3,28+0,09 r/n, npu 1HAUBIAYyaJIbHUX KOJWBAHHSAX Yy YOJIOBIKIB — Bijg 2,23
1o 3,38 r/m, a 'y xiHok — Bix 2,24 no 3,42 r/n. Bmict T® y cupoBarii KpoBi y >KiHOK
KOHTPOJIbHO1 Tpynu OyB Oubuii, HIX y 4oioBikiB (p<0,01). Sk mokaszaB anami3
OTpMMaHUX HamMu pe3ynbTariB, y mnamiedtiB Il 1 III rpyn 3minu noka3znuka TO,

MOPIBHSHO 13 KOHTPOJIEM, MaJIM PI3HOHAIIPABICHUH XapakTep, y nauieHTis Il rpynu Bin
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JOCTOBIpHO MeHIINM, a y namieHTiB I rpynu goctoBipro OiabimmM (p<0,001). Taxwuii
XapakTep 3MiH CBIAYUTH MPO MOPYIICHHS CHHTE3Y 1 00MiHy Td B ymMoBax MyXJIMHHOI
IHTOKCHKAIII1.

[Toxasnuk Bmicty @H y cupoBarmi KpoBl OOCTEKEHMX KOHTPOJIBHOI IpYyNH
YOJIOBIKIB, Yy CepeaHboMy, cTaHOBUB 24,91+2,14 wmkr/m, npu 1HAUBIAYyaTbHUX
konmuBaHHAx Bim 20,64 mo 30,12 mxr/a, a y xkinok — 19,19+£1,41 wmkr/a, npwu
IHIUBIAyaIbHUX KOJWBaHHAX Bix 17,15 mo 21,82 Mkr/m. B mismomy, y KOHTPOJIbHIM
rpyni BmicT ®H cranoBus 22,85+3,36 mkr/n. [Tokasnuk Bmicty @H y cupoBaTii KpoBi
YOJIOBIKIB 1aHOI Tpynu OyB OUIbIINM, HIX y *KIHOK (p<0,001). Hamu BcTanoBII€HO, 1110
y nartienTiB 11 1 Il rpyn 3miaun mokazauka ®H, mopiBHIHO 13 KOHTPOJIEM, TAKOXK Maju
pI3HOHAIpaBJIeHUN XapakTep, y nauieHTiB Il rpynu BiH JOCTOBIPHO OUIBIIMM, a Y
narientiB Il rpymu nocroBipHo wmenmuMm (p<0,001). Takwmii xapaktep 3MiH
obymoBiieanit TuM, 1mo ®H € OGinkom roctpoi ¢asm 1 B yMoBax MyXJIHMHHOI
IHTOKCHKAIII1 HOTO PiBEHb 3aKOHOMIPHO 3POCTAE.

[{imkoM 3aKOHOMIPHO, IO aHAJI3YIOUM OTPUMaHI JIaHi, MU BBa)KaJu 32 HEOOX1HE
JOCIIIUTH SIK 3MiHIOEThCA MoKa3HUK Td y xBopux Ha YPCM i3 cynytHeoro A3H,
3aJIEXKHO Bl BUPA3HOCTI aHEMIYHOr0 cUHpoMy. JlaHl mpeacTasieHi y Tadmi. 2.

Tabnuys 2

[Toka3Huk BMICTY TpaHChEpHUHY y TU1a3Mi KpoBl XxBopux Ha YPCM 13 CynmyTHBOIO

A3H 3anexHo BiJ CTyneHto Bupa3Hocti anemii (M+m), r/n

['pynu obcrexenux, (n) JIOCTOBIpHICTH
Kontpomarsna (n=50) YPCM 13 cynytHsoro A3H pi3HUI (p)
(n=57)
3,23+0,19 Jerkuii nepedir anemii (n=29) p1< 0,05
2,98+0,39 p2> 0,05
ps> 0,05
p5< 0,05
pe< 0,001
aHEeMIsl CEpPEeIHBOTO CTYTICHS p1< 0,05
BaXXKocTi (n=12) p2< 0,05
p3> 0,05
2,83+0,81 p5< 0,05
ps< 0,01
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TsOKKUM niepe0ir anemii (n=10) p1< 0,05
2,72+0,72 p2< 0,05
p3< 0,05
pa< 0,05
pe< 0,01
aHeMisl, 1110 3arPOXKy€ KUTTIO p1< 0,01
(n=6) p2< 0,01
2,28+0,49 p3< 0,05
pa< 0,01
p5< 0,01

[TpumiTKH: p1 — JOCTOBIPHICTH PI3HMII MOPIBHIHO 13 KOHTPOJIBHOIO TPYIIOL0;

P2 — AOCTOBIPHICTH Pi3HMIN 13 TanieHTamu Il rpynu; ps — JOCTOBIPHICTD PI3HMIL 13
NalleHTaMH, [KI MaJld JIETKH mepedir aHemii; ps — JOCTOBIPHICTh PI3HMINI 13
narieHTaMu, sSKI Majdh CepeiHiil mepedir aHemii, ps — JOCTOBIPHICTh PI3HHMIN 13
HanieHTaMH, SKI Majdu TSOKKAM mepelir aHeMli; ps — JOCTOBIPHICTh PIZHUII 13

nalieHTamu, sIKi Maju nepeoir anemii, 10 3arpoxKye KUTTIO.

Sk BUAHO 13 HABeIEHUX y Ta0J1.2 gaHuX, y xBopux Ha YPCM i3 cynytHhoto A3H,
noka3HuK BMicTy Td y mima3mi KpoBi 3MEHIIYETHCS MPOMOPIIAHO HAPOCTAHHIO
CTyNeHs TSHKKOCTI Tepebiry anemii. ToOTo, cTymiHb nepediry aHemii, o 3arpoxye
#xutTio npu A3H y mnanmientiB 13 YPCM  cynpoBOmIKyeTbCs HaWBUPA3ZHIIUM
3MEHIIEHHIM BMicTy T® y cupoBaTiii KpoBi, IO, OYEBHJHO, € BJIACTUBHM IS
MYXJIUHHOTO MPOLIECY.

[{11KOM 3aKOHOMIPHO, 1110 aHAJI3YIOUH OTPUMAaHI J1aH1, MU BBaXKaJId 32 HEOOX1HE
JTOCTIINTH K 3MIHIOEThCA ToKasHUK PH y xBopux Ha YPCM 13 cynyTHhO10 A3H,

3aJIEXKHO B1J BUPA3HOCTI aHEMIYHOr0 cuHIpoMy. JlaHl npeacrasieHi y Tadai. 3.
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Tabnuys 3
[TokazHuk BMICTY (hepuTHHY Y cupoBaTIli KpoBi xBopux Ha YPCM 13 cymmyTHROIO

A3H 3anexHo BijJ CTyneHt0 BUpa3HocTi aHemii (M+m), MKr/i

['pynu oOcTexenux, (n) JIOCTOBIpHICTH
KonTposnbsHa (n=50) YPCM 13 cynytabor0 A3H pizHuLI (p)

(n=57)

43,92+7,75 nerkuil nepeodir anemii (n=29) p1< 0,05

88,98+11,15 p2> 0,05

ps> 0,05

p5< 0,05

p6< 0,001

aHEeMisl CepeHBOTO CTYICHS p1< 0,05

BaXKKoCT1 (n=12) p2< 0,05

p3> 0,05

122,89+15,87 p5< 0,05

p6< 0,01

TSOKKHM 1iepe0ir anemii (n=10) p1< 0,05

134,19+14,19 p2< 0,05

p3< 0,05

pa< 0,05

ps< 0,01

aHeMisl, 1110 3aTPOXKYE KUTTIO p1< 0,01

(n=6) p2< 0,01

143,28+7,11 p3< 0,05

pa< 0,01

p5< 0,01

[TpumiTKH: p1 — JOCTOBIPHICTH PI3HMII MOPIBHAHO 13 KOHTPOJIBHOIO IPYIIOL0;

P2 — AOCTOBIpHICTH pi3HMII 13 arienTamu Il rpynu; ps — A0CTOBIPHICTH PI3HUIT
13 MarfieHTaMu, SKI Majd JIETKUM Tepedir aHemii; ps — JOCTOBIPHICTh PI3HMIN 13
Mali€eHTaMu, SKI Majdd CepelHid mepedir aHemii; ps — JOCTOBIPHICTh PI3HMIN 13
Narji€eHTaMu, SKi Mald TSOKKAM Tepedir aHemil; ps — JOCTOBIPHICTH PI3HUIN 13

nalieHTaMu, K1 Maju mepeoir anemii, 1o 3arpoxkKye KUTTIO.

Ak BUAHO 13 HaBeAeHUX y TabJ1.3 nanux, y xBopux Ha YPCM i3 cynytHsoro A3H,
nokazHuk Bmicty ®H y cupoBarii KpoBl 30UIbIIYETHCS MPONOPLIAHO 3POCTAHHIO
CTYTICHsI TSKKOCTI mepebiry anemii. ToOTo, cTymiHb mepebiry anemii, 1o 3arpoxye

xuTTi0 npu A3H y mamieHtiB 13 YPCM CcynpoBOJKYEThCS HaWBUPa3HIIIUM
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30imbieHHsaM BMicTy ®H y cupoBarmi KpoBi, IO OYEBUAHO, € BiIOOpaKEHHSIM
0COOIMBOCTEH OT0 OOMIHY MPU MyXJTUHHOMY MPOIIEC.

OcrtanHiM 4YacoM BusiBjieHI 1HmN  (i3ionoriudi  ¢ynkuii DPH, sxi
OesnocepeHbO HE TOB’si3aHl 3 o0OMiHOM 3amiza. @®H Moxe 371lCHIOBATH
UTOTOKCUYHUMA €(EeKT MO BIAHOLIECHHIO J0 PSAY KIITHH, Hacamrmepe.l, MIEJIOiTHUX
NONEpPEIHULb IPAHYJIOLNTIB, MOHOLUTIB. BCTaHOBIIEHO, 1110 TPOLIECH MIEIOCYIIpeECi
CKOpENIbOBaHI 3 akTuBi3ali€elo cuHTedy H-cyOomununp Ha piBHI reHomy. H-OH
3aTHUN 3A1MCHIOBaTH OJIOKYBaHHS Mpoiideparii, ik MIETOIAHUX TaK 1 JiM(POITHUX
KIITUH. [cCHYe myMKa, 10 1el NpoIec MOXKe MaTH 3aXUCHE 3HAYEHHS JIJIsl 3ar001raHHs
3510sIKiCHOTO pocTy. Mexani3m npurniuendss ®H npomidepariii KIITHH MOB’ I3YIOTh 3
iforo (epooKcHIa3sHUMK BIACTUBOCTAMU. IIpouec okucnenns 3amiza 3 Fe" mo Fe’*
CYINIPOBO/IKYETHCS IEPEHECCHHIM €JIEKTPOHA HAa MOJIEKYJISIPHUN KUCEHb, YTBOPEHHSAM
paguKaliB KUCHIO, SIKI € ITMTOTOKCUYHUMM areHTamMu. [HriGipyBaHHs mpodtidepartii
BimOyBaeThcsl Ha piBHI S-pazum wmituaHOrO 1MKIY. IlikaBo, mo ®H cympecye
HOpMaJIbHI MI€JIOIIHI KIITHHU-TIONIEPEAHUII 1 HE CYINpPECY€e KIITUHU-TTOTIEPETHHUIIL
XBOpUX Ha Jjeiiko3u. L-cyOogmnumi @OH He MawTh (¢GepooKcHIa3HUX 1
MI€IOCYIIPECOPHUX ~ BIACTMBOCTEH. IM IpUmMCyloTh (yHKIii cTabimizaTopis
ctpykrypu ®©H [6-8].

Pisenr ®H MoXke 3HAYHO 3pOCTATH MPHU TOCTPUX 3aMAIBHHUX MpOIlecax,
HOTO pO3rsfaTh, SK rocTpodazoBUil MPOTEiH, 110 Ma€ BUPa3HI IUTOTOKCHUYHI 1
UTOTpOIHI BiacTuBOCTi. PiBens ®H y cupoBartiii KpoBi 301IbIIY€ThCS PU HASIBHOCTI
PI3HOTO THIY NMYXJIUH B OpraHi3Mi: paKy S€YHUKIB, TPOCTATH, MiIILTYHKOBOI 3aJ103H,
JIereHb, MPSIMOi KHILIKH, TeMaToueTtoasapHiid kapuuHoMi Tomo. Konuentparis ®H
MIJBUIILYETHCS 1 MPU PI3HUX 3aXBOPIOBAHHSX MEUYIHKH (FE€NATUTH, IIUPO3, TOIIO), SIKi
CYNPOBOKYIOThCS JiecTpykilieto remarouutiB. [lpu npomy ®H 6Gesnocepennno
BUBUILHSETHCS 13 KIITHH ITEYiHKHU, KA € HOro JeIo.
BucHoBKkH.
1. ITokaznuku Bmicty T® 1 ®H y cupoBartiii KpoBi € BaXJIMBUMU JIaA0OPATOPHUMU
JTIarHOCTUYHUMU KPUTEPISIMU B CyYacCHIN KIITHIYHINA TPAKTHUIIL, 10 B1TOOpakaroTh CTaH

TPAHCIIOPTHOTO 1 JIESTOHOBAHOTO (JOH/TY 3aJ1i3a B OpPraHi3Mmi.

32



INNOVATIVE APPROACHES IN MEDICINE

2. BpaxoBytoun, mo nokasHuku Bmicty T® B cupoBarui kposi npu A3H y
naiieHTiB 13 YPCM Tta 3/]A MarTh pi3HOCTIpSIMOBaHUHN XapaKTep, HOTO BU3HAYCHHS
Ma€ Ba)KJIMBE JIIarHOCTUYHE 1 AU(PEPEHIIHHO-/11arHOCTUYHE 3HAYEHHS JUIsl Bepudikariii
NPUYMHU BUHUKHEHHS aHEeMil PH X 3aXBOPIOBaHHSIX.

3. 3mian mokasHuka Bmicty ®H y cuposatii kpoBi npu A3H y mariieHTiB 13
YPCM ta 3/IA MaroTh pi3HOCHPSAMOBAHUI XapakTep, HOr0 BU3HAYEHHS TAKOXK Mae
BOXJIMBE JIarHOCTUYHE 1 AU(EpeHIlIHHO-11arHOCTUYHE 3HA4YCHHS i1 Bepudikaiii
NPUYUHI BUHUKHEHHS aHEeMii IIPH X 3aXBOPIOBAHHSX.

4. HoBi pani BigHOocHO QyHKUIA Td 1 ®H Ta ix ywacti y merabomnizmi Mpu
OHKOJIOTIYHMX 1 OHKOI'€MAaTOJIOTTYHUX 3aXBOPIOBAHHAX CBITYATh PO NEPCIEKTUBHICTD

NOJANBIINX JOCIIKEHb 1X POJIl B MATOreHe31 NOPYIIEHb MPHU PI3HUX 3aXBOPIOBAHHSX.
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1.5 CyuacHuii morusx Ha npolJjieMy Yypa:keHHsI HEPBOBOI CHCTeMH IIPH
EPUTPOLIMTO3aX

[TaTorene3 HEBPOJOTIYHUX MOPYIICHHb MPU €PUTPOLIUTO3aX TOCUTH CKIIAHUN 1
OCTaTOYHO HE BMBUYEHUU. be3nepeyHo, BAXKIMBY pOJib Y PO3BUTKY MOPYIIEHb 3 OOKY
HEPBOBOI CHUCTEMHU BIJIIPA€ NUCUHUPKYJIATOPHA TIMOKCIS, IO BUHHMKAE BHACIIJIOK
3TyIHICHHS KpOBi, oirno0ymii [33, 34]. 3a ganumu JiTepaTypHUX JHKEpel BiOMO, 110
1] BIUIMBOM XPOHIYHOI T'MOKCIi BAHUKAIOTh 3MIHA B HEPBOBIN CUCTEMI, MPU LBOMY
0COOJIMBO YYTJIMBI JO TIMOKCI HEMPOHU KOPH, TIOKaMIy Ta rinotaiamycy [35, 36,
37]. HaHi cTpykTypu 3a0€3MeuyroTh CKJIaJHI MOTHBAIlIMHI 1 TOBEIIHKOBI aKTH
JIOJUHU, PETYJIIOIOTh TakKl MPOLECH, SIK COH 1 3aCMHAHHA, yBary 1 mam’siTb Ta €
,,KPUTUIHUMU CTPYKTYpaMu’ TOIIKOKEHHS IKUX (200 3B’S3KIB 3 HUMU) MPU3BOIHUTH
0 KOTHITMBHUX TIOpYIIEHb Ta 3MIH Yy cQepl BereTaTUBHOTO 3a0e3MedeHHS.
JIucUUpKyJIATOpHA TIMOKCIS BUKJIMKAE CKIAJHUI KOMILIEKC 3MIH Yy MeTa0omi3Mi
MO3KY, 1110 CYTIPOBO/IKYETHCSI MPUTHIYEHHSIM OKUCTIOBAIBHUX MPOLIECIB 1 aKTUBAIIEIO
aHaepooHux [33].

VY peakmii opraHi3My Ha TINOKCII0 BHAUISIOTH JBI CTamii — KoMIeHcari i
nekommneHncamii  [38,39]. YV cramii kommeHcanii 3aBASKHM  KOMIIEHCATOPHO-
IPUCTOCYBAJIBLHUM PEAKITiSIM i ATPUMYETHCS HOpMaTbHE TIOCTaYaHHS TKAHUH KUCHEM.
[Ipu BUCHaXKEHH1 MPUCTOCYBATHHIX MEXaHI3MIB PO3BUBAETHCS CTa/Iisl IEKOMITCHCAITI1.
KoMrneHcatopHo-IpucTOCYBalibHI peakiiii BKIIOYAIOTHCS MUIAXOM pedIeKTOPHOro
MOCUJICHHS IMXaHHS, KPOBOOOITY, a TAKOXK IUJISIXOM MOCUJICHHS TPAHCIIOPTY KHUCHIO 1
3MiH TKaHWHHOTO OOMiHY. JluXajabHI KOMIIGHCATOPHI MEXaHI3MH: 30UIbIICHHS
JIET€HEeBOI BEHTWJIALIIT 32 paxyHOK 30y/KEHHSI XeMOPELENTOPIB KPOBOHOCHUX CYAMH
gyepe3 HecTady KMCHIO 1 HAKOITMYCHHS 10HIB BOJIHIO; 30UIBIICHHS TUXAIbHO1 TOBEPXHI
JIereHb 33 PaXyHOK BEHTUJISLIT I0AATKOBUX aIbBEOJI 3 MOTJIMOIEHOr0 1 IPUCKOPEHOTO
nuxanHg [40]. 'eMoauHaMiuH1 KOMIIEHCATOPHI MEXaHI3MU: MiABUIICHHS XBUJIMHHOTO
00’eMy ceplisi BHACIIOK 301IBIICHHS YJIapHOTO 00°eMy 1 Taxikapii; MiJBUILCHHS
TOHYCY KpPOBOHOCHMX CYJWH, NPHIIBHAIMIEHHS KPOBOTOKY 3  IOJAJBIIAM
PO3IIMPEHHSIM CYJIMH, IEePepO3NOiJI KPOBI B OiK IMEpEeBaXHOTO IOCTa4aHHS i
KUTTEBOBAXIIMBUM OpraHaM 1 3a0e3MeueHHs ONTUMAaJIbHOI KpPOBOOOIry B JIETEHSX,
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cepli, TOJOBHOMY MO3Ky 3a paxyHOK 3MEHIICHHS KPOBOIMOCTAYaHHS IIKipH,
CeJIC31HKH, M’S31B, KUIIEYHUKA, SAKi 3a IMX OOCTaBUH € Jerno KpoBi. I'emaToreHHi
KOMIIEHCATOPHI MEXaHI3MHU: EpPUTPOLMTO3 — 30UIbLIEHHS BMICTY EpUTPOLIMUTIB B
nepu@epryuHii KpoBi 3a paxXyHOK MoOUTI3alli 3 Aeno (BIAHOCHUWA €pUTPOLUTO3) a0o
MOCWJICHHS Temoroe3y (a0COMIOTHUM epUTPOIMTO3); 3JaTHICTh T'eMOTJIOOIHY
3B’SI3yBaTl Mai)k€ HOPMAJIbHY KUIBKICTh KHUCHIO MPU 3HAYHOMY 3MEHIIEHH1 HOro
HANPY>KEHHS B KPOBI; TOCHJIEHHS JHUCOIIaIii OKCHUTeMOrJio0iHy Ha KHCEHb 1
remoryio0in [41]. TkaHWHHI KOMIIEHCATOPHI MEXaHI3MHU: TMOCHJICHHS 3JaTHOCTI
TKAHUHHUX (PEPMEHTIB YTHIII3yBaTH KUCEHb 3 KPOBI1, NIATPUMYBATH JOCUTh BUCOKHIA
pIBEHb OKHCHHMX TMpOIECIB 1 3AliicHIOBaTH HOpMaibHUM cuHTe3 AT® Bcymneped
rinokcii; Outbll e(EeKTUBHE BUKOPHUCTAHHS €HEPrii OKMCHUX MPOLECIB 332 PaxyHOK
MOCHJICHHS CITPSIKEHOCTI MPOIIECiB OKHUCIICHHS 1 (ochOpyBaHHS; MOCUIICHHS MPOIIECIB
OE3KHMCHEBOTO 3BIILHEHHSI €HEPT1i 32 JOOMOT OO0 TJIiKOJI3Y [42-44].

[Ipu BUCHaXEHHI KOMIIEHCAaTOPHO—IIPUCTOCYBAJIbHUX MEXaHI3MIB PO3BHBAETHCS
KrcHeBa HepoctatHicTh [33,34]. Hecraua KUCHIO TPHU3BOAMTH 10 CHEPTETHYHOTO
rOJIOIYBaHHS TKAHWH, IO JIEKUTh B OCHOBI BCIX MOPYUIEHb PH TinoKcii. i KimiThH
XapaKTEpPHUM € 3MEHIIEHHSI BMICTY aJICHUIOBUX HYKJIEOHUIIB — AT® 1 301blIEeHHS
KOHIICHTpAIlii MpoaykTiB ix posnany — AP, AM® 1 Heopraniunoro docdary. Ak
pe3yibTaT, MOCUIIOETHCS aKTHBHICTH TIIIKOJI3Y, IIO B CBOIO YEpry NPHU3BOAUTH J10
3MEHIIICHHS] BMICTY TJIIKOTEHY 1 30UIbIIEHHS MipyBary JiakTata. Hammuimok KucioT
CIIpHUsi€ PO3BUTKY METa00JIIuHOro (HE Tra30Boro) anuao3y. Ilo mipi ioro HapocTaHHs
CHOBUIBHIOETHCSA IHTEHCUBHICTh OOMIHY (poconpoTeiiB 1 pochominiaiB, 3HUKY€EThCA
BMICT B CHPOBATIIl OCHOBHUX aMiHOKHCJIOT, 301IbIITYETHCS BMICT Y TKAaHMHAX aMiaKy,
BUHUKAE HEraTUBHUU a30TUCTHl Oamanc. Ilopymryerbes mimigHuii  oOMiH,
HAKOIMUYYIOTHCS IPOYKTH HOro 0OMiHY — KETOHOBI Tijia (aIleToH, aneToonToBa 1 6-
T'IpOKCUMACIISIHA KUCTIOTH ), PIBEHbB SIKUX Y Cedl Ta KpoBi 3pocTae. HarpomamkyroTbes
OPOAYKTH TEPEKUCHOTO OKHCIEHHS JIiMiMiB, IO NPU3BOJUTH A0 MOUIKOIKECHHS
KIIITUHHUX MeMOpaH Ta iX opranoinis. [lopyuryroTecs 0OMIH €1eKTPOITIB 1, MEPIT 3a
BCE, MPOLIEC aKTUBHOI'O MEPEMIILIEHHS 1 PO3MO/LIY 10HIB Ha 010JIOTTYHUX MeMOpaHax.

30UTbIIY€EThCS KIIBKICTh MO3AKJIITUHHOIO Kallilo 1 BHYTPIIIHBOKIITUHHOTO KaJbLIo.
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[TapanenpHO 3 0610XIMIYHUMHU, BUHUKAIOTh 1 3HAYHI CTPYKTYpPHI MOPYIICHHS KIITHH.
[HTeHCUBHICTE OOMIHY PEYOBUH, TMOTYXHICTh TJIKOJNITUYHOI CHUCTEMH Ta 3aracu
a/ICHUJIOBUX HYKJICOTH[IIB Y TKaHMHAX BU3HAYAIOTH iX HEOIHAKOBY YYTJIHUBICTH O
HECTaul KUCHIO. 3 OIVIAy Ha 1€, HAWYYTJIUBILIOK JO TINOKCIi € HEPBOBA CHUCTEMA
[33,44].

I'inokcis € oAHIE 3 MOXKJIMBUX NPHUYMH PO3JIaaiB T€MOJUHAMIKH, B OCHOBHOMY, 3a
PaxyHOK PO3BHUTKY ,,[IMOKCHYHOI BazomuisTaiii’ [45]. YHiBepcalbHUM HENPSIMHUM
MapKepoM  CTyNeHs Tinokcli  nepudepuyHuX TKaHUH €  piBeHb  2,3-
nudocdormineprunoBoi kucnotu (2,3-1DI") B eputporurax [44].

['inokcist nepudepuyHUX TKAHUH CHOPUYMHIOE META0OIYHI 3MIHU, TOPYIICHHS
IPOLIECIB CUHTE3Y Ta IHAKTUBAIIll 010J0T1YHO aKTUBHUX PEYOBUH, 30KpEMa TricTaMiHy,
CepoToHIHy, renapuny [33,46,47].

BaxxnuBy posib 1aHuX 610JI0T1YHO aKTUBHUX PEYOBHUH Y (DOPMYBaHHI Ta pO3BUTKY
YUCEJIbHUX MMATOJIOTTYHUX HEBPOJOTTYHUX CUHAPOMIB BIIMIYAIOTh TAKOX 1HIII aBTOPH
[35,40,41]. bioreHHi amiHu — ricTaMiH 1 CEPOTOHIH, a TAKOX TeNapuH, € i310J0TIYHO
AKTUBHUMH CHOJYKaMH, IO BIJICPalOTh CYTTEBY POJb Yy MAaTOXIMIYHHX,
naTo(1310J0TTYHUX MeXaH13Max (POPMyBaHHS YUCEIbHUX CUHAPOMIB. J[aH1 CIIOIyKH
€ YHIBEpCaJbHUMHU MeIlaToOpaMU LEHTPaAJIbHOI Ta nepudepruyHoi HEPBOBOI CUCTEM
[46,47].

[NicraminepriyHi HEWpPOHW 3HAWAEHI B 3aJHHOMY TIMOTATAMYCI, B MeXax
Ty6epoMaMiIApHUX sep. IX HeHPOHH MarOTh 3B’A3KH 3 KIDKOBUMH Ta MiJKipPKOBUMH
CTPYKTypamu. Y MEHIIUX KOHIIEHTPALISIX T1ICTaM1H BUSIBICHO B T'1IOKaMII1, 0a3aibHUX
TaHriisax, cToBOypi MO3KY Ta KOpi, I11€ MEHIIE HOro - B CHUHHOMY MO3KY Ta MO30YKY.
Takox #oro 3HaiJIeHO B €HJOTENii APIOHUX KPOBOHOCHHUX CYAMH Ta B TYYHHX
kriThHaX. CuHTE3 TICTaMiHy 3JIMCHIOETBCS B TOJIOBHOMY MO3KY IUISXOM
nekapOoKcwIyBaHHs L-rictuauHy rictuauHaekapOokcmiazon. CBoi edekTu BiH
3M1MCHIOE Yepe3 JiBa TUIM NocTcuHanTHYHuX peuentopis - H1 1 H2. Cunres 1 BUkua
JaHOi PEYOBHMHHM KOHTPOJIIOETHCS IMPECHUHANTUYHUMH ayTopenentopamu (H3
peuenrtopu). O3HaueHi peuenTopu qudy3HO po3noBcroKeH1 y Beix Biaauiax [[HC.

Byno BcTaHOBJIEHO, 1110 TicTaMIH Oepe y4acTh y KOHTpoJl (GyHKUIHA Tinodi3zy (BUKUA
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TOPMOHIB, TaKHX K IMPOJAKTHH, Ba30MPECUH Ta aipEHOKOPTUKOTPOITHHUI TOPMOH), B
OoOMIHI pPEYOBHMH MO3KYy, peryismii 0axbopocTi, Xap4doBoi moBemiHku [33].
JlocnipkeHHsT TakoK IOKas3aiM, 10 BecTUOylisgpHa cuctemMa OaraTo 1HEpBOBAaHA
ricTaMiHEpriYHUMU HeWpoHamu, - 1 BecTUOynsipHa (QYHKIS Ta MOPOLECU
BECTHOYJISIPHOT KOMITEHCAIlll 3A1HCHIOIOTHCS 32 YYacTIO HEMPOTpaHCMICIi TicTaMiHy.
To6To icHye (QyHKUIIOHANBHUN 3B’S30K MK TICTaMIHEPTiUHOK CHCTEMOIO Ta
IIEHTPaJIbHUMH BECTUOYJISPHUMH IMPOBITHUMHU IIJIIXaMH. [ icTaMiH TaKOXK BiJIITOBITa€
3a MpOSIBU BEreTaTUBHUX peEakilifi, 3a paxyHOK TICTaMIHEPriYHUX UUISIXIB BiA
BECTUOYJIAPHUX SIAEP 10 HEUPOBEreTATUBHUX LIEHTPIB CTOBOYpa rOJOBHOIO MO3KY.
CamMe MM TOSICHIOIOTHCS CUMIITOMH HYAOTH, OJIOBOTH, TiMEprigposy 1 T. 1., 110
CYNPOBOXKYIOTh 3aXBOPIOBaHHS BeCTUOYIISIpHOTO aHaiizaropa [46,47].

Ceporonin B IJHC Bimirpae ponb Meniaropa CHHAaNTHYHOI Mepeadi HEPBOBUX
IMITYJIbCIB. BiH CHMHTE3Y€ThCS CIENU(PIYHOIO CHCTEMOIO HEHPOHIB, PYXa€ThCS IO
aKCOHaX, Jocsirae iX TepMiHAJeW 1, BHUBUIBHIOIOYHUCH, B3a€EMOJIIE 13
CEpPOTOHIHEPTIYHUMHU PEIenTopaMu 1HIMX HelpoHiB. OCHOBHA KUIBKICTh HEHPOHIB,
AK1 3JaTHI CUHTE3yBaTU CEPOTOHIH, 3HAXOAUThCA B 9 snpax mBa (nuclei raphe), mo
pPO3MIIIEH] B LEHTPAJIbHIM YacTUHI CEPEIHBOrO 1 JOBracroro Mo3ky. Heliponu
Ha3BaHUX s/Iep Ta IX aKCOHU PO3TIISAAIOTH SIK CIIEHU(PIUHY CEPOTOHIHEPTIUHY CUCTEMY
Mo3ky [33]. KonueHtpailisi cepoTOHIHY Bipi3Hs€Tbcs y pizHuUX Bigauiax [HC:
HalOLIbIIa - B 00MacTi TimoTajlaMycCy Ta CEpeAHbOTO MO3KY, JICIIO MEHIIE HOTo B
Tajgamyci, TIMOKaMIi, MO30YKY 1 CIpii PEYOBHHI CHMHHOTO MO3KY. Y BEJHKIi
KUIbKOCTI (22,8 MKI/T) BUSIBIISUIA CEPOTOHIH B emidi3l, MPUTOMY B JEHHUN Hac -
HAWOIIBII KOHIIEHTpAIlli, a B HIYHUWA Yac - HalMeHI. D-cepoToHiHEpriuHi
peuenTopu, siki OJIOKYIOThCS JUETUIIAM1IOM JII3€pTr1HOBOI KUCIOTH Ta TUOCH3UITHOM,
JIOKAI3yI0ThCS, B OCHOBHOMY, B TJIaJIEHBKUX M 's13aX BHYTPIIIHIX opraHiB. B3aemonis
cepoToHIHy 3 D-penientopamu CynpoBOKYETHCS CKOPOUYECHHSIM TIAJEHBKUX M'A31B.
M-cepoToHiHEpriYHI perenTopu sKi 34aTHI OJOKyBaTHCS MOP(IHOM Ta IESTKUMU
IHITMMU PEYOBHHAMH, PO3MIIICHI, TOJOBHUM YHWHOM, y BETETATUBHHUX TaHTIIsX.
BruinBaroun Ha 111 pelienTopu, CEPOTOHIH 3[1IHCHIOE TaHTJIIOCTUMYIIIOI0Uni eekt. T-

CEpPOTOHIHEPT1UHI PEUENTOPHU OJIOKYIOThCA TUIIHA0I0M. BOHU po3MilleHI B CepLIeBO-
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JereHeBil pedIIeKCOreHH i 30Hi 1 caMe uepe3 HUX CEPOTOHIH 3A1HCHIOE KOPOHAPHUN
1 mereneuii xemopeduiekcu. Y ITHC BusiBneni D- ta M- penienitopu, icHy€e 1ymMKa mmpo
HasIBHICTh B TOJIOBHOMY MO3KY 1 T-cepotoHinepriunux peuentopis [33]. Onnum i3
O10JIOTIYHMX MEXaHI3MIB MIATPUMAaHHS B  OpraHi3Mli  ONTUMAJIbHOIO  pPIBHSA
(b1310JI0TIYHO aKTUBHOT'O CEPOTOHIHY € cepoToHiHomekcis. CyTh IIboTo (eHOMEeHa
MOJISITAa€ 'y 3B'3yBaHHI CEPOTOHIHY OLIKaMH IUIa3MH KPOBI 1 JEIKUMHU KIITHHAMH.
3B's13aHMI CEPOTOHIH BTpaydae CBOIO (Pi3i0JI0TI4yHYy aKTUBHICT. OCHOBHUMH OlTKaMu
m1a3MH KpoBi, skl 31atHi 3B's13yBatu BC € anbOyminu. OnmacucTi KIITHUHH, KIITUHUA
JIeTeHEeBO1 TKAHWHU, €PUTPOIIUTH, TPOMOOIIUTH, TeAaTOLUTH TAaKOX 3/1aTHI 3B'A3yBaTH
BUIBHMI CEPOTOHIH, ajie MPHUPOJia 1 MEeXaHI3MHU IIbOT0 MPOIECY BIIPIZHAIOTHCS Bij
3B's13yBaHHs 3 OuIkamu. [[iABUIIEHHS piBHS BIJILHOTO CEPOTOHIHY MPHU aHEMii MOXe
TaKOX CBITYUTH SIK TIPO OJIOKYBAHHS MPOIECIB HOTO 1HAKTHUBAIIIT, TaK 1 TPO MOCUIICHE
HOT0 BUBUIBHEHHS 13 JIeT0. 32 301IBIIICHHSIM CTYTICHIO BUB1IJIbHEHHS O10T€HHUX aMiHIB
13 Ierno MOYKHA POOUTH BUCHOBKH MPO HAPOCTaHHS MeTa0oIiyHOro anunosy [46,47].
CepoTOHIHEpriYHa CHCTEMa MO3Ky Oepe ydacTh y peryJisiii 3arajlbHOTO PIiBHSA
aktuBHocTi [IHC, nukiiB cHy 1 0aabopocTi, 3arajibHOi PyXJIMBOi AKTUBHOCTI,
€MOIII{HOT TOBEAIHKM, MpPOLECIB Nam'saTi Ta HaByaHHs. [Ipy LBOMY BaKIMBUM
MOMEHTOM € B3a€EMOJIISI CEPOTOHIHEPTIYHOI CHCTEMHU MO3KY 3  I1HIIUMH
HEHpPOMEIIaTOPHUMHM CHUCTEMaMM, Hacammepen, HopaapeHepriunoro [33]. bepyuu
y4acTb B PETYJIOBaHHI €MOI[IHHOTO CTaHy, CEpOTOHIH BiJIrpa€ 3HAYHY pOJIb B
(dopmyBaHHI emMouiiHOI maM'sTi. [IpuiioM TpunTodany, IKHUil € OCHOBHUM JKEPETIOM
JUISL CUHTE3y CEpPOTOHIHY, CIPUYUHIOE IMOINIMOJIEHHS CHY 1 3MEHIUEHHS PYXOBOi
aKTUBHOCTI y JiToAuHU. CepoTOHIHIHEpriYHA CHCTeMa MO3KY Oepe ydacTh y peryJsiii
cekcyanbHOi noBeAiHKU. [iIBUIIEHHS PIBHSA CEPOTOHIHY Y MO3KY CYNpPOBOKYETHCS
NPUTHIYEHHSAM CTaTeBO1 aKTUBHOCTI. CepOTOHIHEPTiYHA CHUCTeMa MO3KY Oepe TaKoX
y4acTh y peryJsiiii 60150801 4yTiauBocTi. OCTaHHS 3MEHITYEThCS MPH 30UIbIICHH]
BMicTy cepoToniny B LIHC, a 3a mpurniueHHs HOTO CUHTE3Y B MO3KY — 301IbIIY€ThCA.
3riHo 3 eKcnepuMEeHTalbHUMH JaHuMu, BIUIMB CH Ha ceprieBo-cyAMHHY CUCTEMY
[OJIATAa€ y 3MiHaX CEepLEBOr0 PUTMY 1 apTeplajJbHOTO THUCKY, MPUYOMY 3MIHU

OCTAaHHBOT'O MAIOTh (Pa3HUI XapakTep: INOTeH31s, sKa BUHUKAe micis BBeneHHs CH,
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3MIHIOETBCS TIMEPTEH31€I0, a IMICJsl TOr0 3HOBY pPO3BUBA€ThCS TinoTeHsis. lle
MOSICHIOIOTH THUM, 1110 Ha ToHYC cyauH CH 3miiicHIOE K TIpsiMy, Oe3mocepeaHio ito,
Tak 1 pedaekropny. Ha tpaBuuii tpakt CH BruimBae 4epe3 MOCWICHHS CEKperil
NENCUHA 1 MYLIMHA CJIM30BOI0 OOOJIOHKOIO IUTYHKA Ta NEPUCTAIBTUKH KUIIECYHHUKA.
Brmiue CH Ha yHKIIT 6araTb0X €HIOKPUHHUX 37103 00YMOBJIEHO, OUYEBHJIHO, HE
TUIBKU MOro 0e3mocepeiHbOI0 MIi€l0, ajie U 1eHTpanbHuMu MexaHizmMamu [33]. CH
Oepe ydacTb y Mmpolecax TreMocTasy, OCKUJIbKA BUBLIbHEHHS JEMOHOBAaHOTO B
TpomOoruTax CH cynpoBOIKy€ThCS iX arperaiiero i Cna3MoOM YIIKOKEHOI CyIUHH.
CH nigBunrye TpoMOOIUIaCTUYHY AaKTHUBHICTb, akTuBHICTH II, V, VI dakropis
sroptanHs kpoBi. Ha auxaneny cucremy CH BruiMBae mocuiioouu OpoHXocCHasM Ta
3MIHIOIOYH KPOBOTOK y CyJMHaX JereHb Ta yactoTy auxanus. Pons CH y perymsmii
byHKI11# nepudepuaHoi HEPBOBOT CUCTEMH € Majio BUBYeHO10. OHak Bigomo, mo CH
NOCHIIIOE TIepefjayy HEpPBOBUX IMIYJbCIB Y BEreTaTUBHUX TaHTIIAX, a TaKOX
OiJBULIY€E iX peakilii Ha MOJPA3HEHHS CTPYMOM NPEraHrIIOHAPHUX BOJIOKOH 1
BBEJICHHS TaHTJIIOCTUMYJIIOIOUUX PEUOBUH, HATIPUKIIA/, alleTHIIXOJIHY.

VY marorenes3i nopyuenb 3 60ky ITHC icToTHy poib BiAirparoTh yci HUXKYE
nepesiyeH! GakTopu: 1IeMIYHE Ta TINOKCUYHE MOIIKOJKEHHSI HEPBOBUX CTOBOYPIB;
nedInuT 3ai3a, BHACIIIOK SKOTO MOPYIIYETHCS MI€JiHI3allisl HEPBOBUX CTOBOYPIB,
3HMXKYETBCS KUIBKICTh Ta 4yTHBIcTh D2- penenTopis; niasuiieHHs pisHs BC ta BI,
10 TTOPYIIY€ HEPBOBY MPOBITHICTD 1 CyAMHHY MTPOHUKHICTH [33].

VY popMyBaHHI KJIIHIYHOT KQpTUHU NP JaHI{ NaTOJOrIi, HOPSA 3 MOPYLIEHHIM
KPOBOTBOPEHHS, OOMIHY 3aii3a Ta OlOJIOTIYHO AaKTUBHUX PEYOBHH, BEIUKOIO
3Ha4YeHHs HAOyBarOTh PI3HOMAHITHI 3a XapaKTEpPOM Ta IHTCHCHBHICTIO PO3JIaau
MO3KOBOT'O KPOBOOOIr'Y, B OCHOBI SIKUX JIEkKATh 3MIHU (D13UKO—XIMIYHUX BJIACTUBOCTEH
1 CKJIaly KpOBi, mopymieHHs (GyHKIII HEHPOryMOpalibHOTO amapara, 10 perysroe
KpOBOOOIT Ta 3MIHU CTaHy CYIMHHOI cTiHKM [35,36]. [laHi po3iagu MOCHIIOIOTH
ICHYIOYY TIHOKCI}0 TKAHHHH MO3KY, CYIIPOBOXKYIOThCSI METa0O0IIYHUMH 3MIHAMU Ta
NOpYIICHHSIM (YHKIIOHYBAaHHS IEHTPAIbHOI Ta mepudepudHoi HEPBOBOI CHUTEMHU

[33,48].
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[leBHY HETaTUBHY POJIb Y PO3BUTKY IMATOTCHETHYHUX TIOPYIICHB, BIIITPAE TAKOXK
aKTHUBAIllSl CHUMIATO-aPEHAIIOBOI CHUCTEMH, MeMOpaHHI Ta IMYHHI 3MiHH, SIKI
MOJISITAIOTh Y MiJBUILIEHH] aKTUBHOCTI IEPEKUCHOTO OKMCHEHHS JIIMIIB, MPUTHIYEHH]
AOC, mnopyumeHHI TOPOHHUKHOCTI Ta COpOLINHOI CIPOMOKHOCTI MeMOpaH
E€PUTPOLIMTIB, 3MEHIIEHHI 1HCYJHACTOHYIYO0I (YHKIT epUTPOLUTIB, AUCPYHKIIIT
iMyHHOI cuctemu [49,50].

OCHOBHUMU KJIIHIYHUMU CUHJIPOMAMH MPU TPUBAIO ICHYIOUOMY E€PUTPOIIUTO31
€: emniTeNialbHUM, aCTEHO - HEBPOTUYHHUM, CEPLEBO-CYJIMHHHM, IrenaTosieHaaIbHUM,
M's30BUIl Ta iMyHOAe(iuUTHUHA. LI CHHIpPOMHM BHSBISIIOTECA 130JbOBAHO a00
MOETHYIOThCS Mk co6oto [34-36,40-41].

EnitenianbHuil CUHIPOM XapaKTEpHU3YETbCS ONIAICTIO IIKIPH, CIU30BUX
000JI0HOK; CYXICTIO, ITMEHTAITIEI0 MIKIPH; TIMEPKEPATO30M 11 KOJIHHUX 1 JIKTHOBUX
TIISHOK, AucTpodiero Bomoccs 1 HITTIB. g 1bOro CHHAPOMY XapaKTepHHUI
MaJIOCUMIITOMHHI Kapiec 3y0iB; aHOPEKCIs, CHOTBOPEHHS HIOXY 1 cMaky (pica
chlorotica); aHTyJISIpHBIN CTOMATHUT, aTPOQIYHUIN TTOCUT, TACTPUT, AYOJCHIT, PO3JIaan
TpaBJICHHSI 1 BCMOKTYBaHHS, BIIPUKKA, HY0Ta, OJFOBaHHS, HECTIMKI BUTIOPOKHEHHS,
HEPIJKO MPUXOBaHA KUIIKOBAa KPOBOTEYA, rofyOl ckiepu. ACTEHO - HEBPOTHYHHUMI
CHHJIPOM MOJKE MPOSBIISITUCH IT1IBUIIICHOIO 30y IJTUBICTIO, APATIBIUBICTIO, MIISBICTIO,
CTOMJIIOBAHICTIO, HEraTUBI3MOM (y BaXXKMX BHUIAJKaX), a TAKOXK TOJOBHUM 0oJieM,
TOJIOBOKPY>KIHHSIM, ~ 3allaMOPOYEHHSIM,  HempuToMHIcTIO.  CeplieBo-CyAMHHUIMA
CHUHJIPOM CYMNPOBOJIKYETHCS 3aUIIKOI0, CEPLIEOUTTSIM, TEHJCHIIED 0 TIMOTEH3Ii,
TaxlKapAlew, MNPUITYLIEHHSM TOHIB, CHCTOJIYHUM I[IYMOM (PYHKIIOHAJIBHOTO
XapakTepy, 301IbIIEHHSIM TOKa3HUKIB BUKUY 1 TirepTpodi€ero JIiBOro nutyHouky. Ha
EKT BusIBIISIIOTHCS T1INOKCUYHI 1 TpodiuHi 3MiHU B Miokap/i [33]. KiHUiBKM TOCTIIHO
xonoaHi. ['enmaTonieHanbHUN  CHHAPOM  HAWYaCTIIIE  CIOCTEPITAETHCS  TPH

CynyTHbOMY aedinuTi O61JIKa, BITaMiHIB 1 aKTUBHOMY paxiti [34-36].

M'si3eBUll  CHHAPOM XapaKTEPHU3YEThCS 3aTPUMKOIO (PI3UYHOTO PO3BHUTKY,
0COOJIMBO B TIEPI0IM IHTEHCUBHOTO POCTY, CIAOKICTIO CHIHKTEPIB, IO MPOSBISETHCA
IMIIEpAaTUBHICTIO TO3WBIB JIO CEUYOBHMNYCKaHHs, eHype3om [35,50]. Cunapom

3HM)KEHHSI MICLEBOIO0 IMYHHOTO 33aXMCTy 3YMOBJIEHUH YPaKEHHSM PEreHEepyrUuX
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Oap'epHMX TKaHUH 1 BUsIBIse€TbCs vacTuMu ['PBI, mHEBMOHIAMH, KHUIIIKOBUMHU

1H(DEeKIiIMU, paHHIM BUHUKHEHHSIM XpOHIYHUX 1H(ekuiianx Boraul [40,41].

VY ocTaHH1 JecATUPIYYA B IATOT€HE31 3aTSHKHUX (POPM COMATUYHUX 3aXBOPIOBAHD
BCE OUIBIIY POJIb BIABOAATH MICUXOJIOTTYHUM (pakTopam. L{e mpuBeno 10 po3mUpeHHs
KOJa 3aXBOPIOBaHb, SKI HA3WBAIOTH ‘‘IcuxocoMaTUyHUMU . [luTaHHsS TIpO pOJb
EMOIIMHUX BIUIMBIB Ha Mepedir COMAaTHUYHMX 3aXBOPIOBaHb HAOyJIO BEIMKOIO
3HAYCHHS 3 MOYaTKOM epH IcuxocoMarndHoi Mmemumuuu [33]. T'octpa emorriiiHa
TpaBMa a00 TPUBAJIUN TCUXOJOTIYHUN CTpPEC HEraTUBHO BIUIMBAIOTH Ha Mepeoir
COMAaTHMYHHUX 3aXBOPIOBaHb. Y XBOPUX HA EPUTPOLMTO3 3HAYHO YaCTIIIE
CIIOCTEPIraloThCs TMCUXOTEHHI PO3JaaH, Cepell SKUX IEepEeBaKaAIOTh HEBPOTUYHI
peakiiii Ta HeBpacTeHisd. [IcuxodizioNoriyHUMU AOCIIKEHHSIMU TOKa3aHo, 10 B
oprasizailii eMOIiifHO-MOTHUBAIIMHOI TISIIHOCTI JIIOAMHU CYTTEBY POJIb BIAIrParoTh
ocobnmuBocTI 11 ocobucTocTi. EMOIIMHO - TMOBEAIHKOBI peakiii JIIOJIUHH
CYNPOBOKYIOTbCSI BErE€TaTUBHUMHU IOPYIIEHHAMM: 3MIHOK KOJBOPY OOIMYYs,
CEpIIEBOTO PUTMY, JTUXAHHS, TOTOBUIUICHHS, TEMIIEPATYPHUMH PEAKIIsIMU Ta 1H. [34-
36]. Bce e mano MOXJIMBICTh Ka3aTH MPO ICHYBaHHS MCUXOBEr€TaTHUBHOI €IHOCTI,
3YMOBJIEHOI $K aHaTOMO-(i310J0TIYHUMH, TaK 1 (QYHKIIOHAIbHO-010JIOTTYHUMHU
JAHUMH, SIKa TIpUTAaMaHHa SK 3JI0POBIM JIFOAWHI, TaK 1 XBOPik (TICUXOBEreTaTUBHUI
cunagpom) [33]. IlcuxoBereTaTuBHI CIIBBIIHOIIEHHS BiAITPalOTh BAXJIUBY POJIb Yy
ajganTarmii JIOJWHUA 110 3MIHM YMOB HaBKOJIMINHBOTO cepefoBuina. Jlroanm 3
BEreTaTUBHOIO Ja0IJILHICTIO MAIOTh IIEBHI IICUXOJIOTTYHI OCOOJIMBOCTI: CXHIBHICTD 10
M1JBUILIEHOT TPUBOKHOCTI 800 ayTUYHUX PUC XapakTepy. CTyMmiHb BUPAXKEHOCT1 TaKOi
XapaKTePUCTUKH OCOOMCTOCTI, SK CXWIBHICTb JIO HaJMIPHOI TPHBOXKHOCTI,
CYNPOBOKYETHCS 1 MAKCUMYMOM BETr€TaTUBHUX 3MIH fIK Y CIOKOi, Tak 1 mpu Jii
pizaux ctumy:iB [40]. HaBemeHi gaHi 703BOJISIOTH CTBEPKYBATH HASBHICTH MTEBHUX
NICUXOBETe€TaTUBHUX B3a€MOBITHOCHH a00 MEBHOI NCUXOBETreTaTUBHOI OpraHizallii,
o0 JIEeXKUTh B OCHOBI (opmyBaHHS pi3HUX ¢Gopm anantauii [41]. Ilpu npomy
IICUXOJIOTIYHUNA CTaH JIOJUHH Ma€ MaKCHUMalbHUN BIUTMB Ha ()OHOBI BEreTaTHUBHI
NOKA3HUKHU Ta IX 3MIHU NpPH J1i 3HAYMMHUX CTUMYJIB (PO3yMOBa JiSJIBHICTh, CTPEC).

[Ipu marosorii BiOyBa€eThCSA MOPYIIEHHS B3a€MOJIl NCUXOBEre€TATUBHUX IPOLIECIB,
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0 MPUBOAUTH JO BTPATH MPUCTOCYBAJIBLHOI'O XapaKTepy peakiiid Opra”izMy Ha
MIHJIMBI YMOBH 30BHIIIIHBOTO Ta BHYTPIITHKOTO cepeaoBuina [33]. ¥V 3B 53Ky 3 1IUM,
BIIMIYA€THCS OCOOJMBUM IHTEPEC HAYKOBIIB J0 3MiH Yy c(depi BEreraTuBHOIO
3a0e3MeueHHs] Npu eputporuTosax [34]. biibiie TOro, psja MOCTITHUKIB 3BEpPTAE
yBary Ha Te, IO EpUTPOLMTO3 HEPIAKO TPAKTYIOThCS  JIKApsIMU  SIK
HEUPOIUPKYIATOPHA TUCTOHIS: 3 MPUCKOPEHHSIM MYJIbCY, 3HUKEHHSAM apTepiaabHOTO
TUCKY, PO3MIMPEHUMH 200 HOPMAJIbHUMHU MEXKaMHU CEpIlsd, CUCTOJIIYHUM IIyMOM Ha

BepxiBii cepiis [40,41].

Y psiai poOiT 3aroCTPrOEThCS yBara Ha Tid 0OCTaBWHI, IO TPUBAJIO ICHYHOUHIA
CBJl Moxxe OyTH NPUYMHOIO PO3BUTKY MOYATKOBUX (opM IepeOpoBaCKyISPHOI
HEJAOCTATHOCTI. Y BEreTaTUBHIA PpEryJsilii CcepueBOi MAiSUIbHOCTI XBOPUX Ha
EPUTPOIUTO3U  TEPEBAKAIOTh  SBUINA CHUMIIATUKOTOHII, 110 MPOSBISETHCA:
KapJiairiero, TaxiKap[i€ro, MPUTIYIICHHSIM TOHIB CepIlsd, CUCTOJIYHUM IIYMOM
(YHKIIIOHAJIBHOTO XapakTepy, 30UIbLIICHHSIM MOKAa3HUKIB BUKUIY Ta TinepTpodiero
JIBOTO NMUTYHOUKY, Jernpeciero cerMenTa ST Ha elekTpokapiorpaMi B CIIOKOT Ta TIPH
¢13uuHOMYy HaBaHTaxeHHI1 [34-36].

JlaHl, SIKI CTOCYIOTbCA BHMBYEHHS CTaHy MNEepU(EpUYHOro BIIALLY HEPBOBOI
CHUCTEMH TIPU €pUTPOIIMTO3ax, B3araial (parMeHTapHi Ta cyrnepewinBi. Bimomo, 1o
NEBHA YaCTHHA XBOPHX 13 €PUTPOLIUTO3aMU CKAPKUTHCA Ha Mapectesii y KiHIIBKax,
cmabkicte y Hux [33]. 3a manumu psgy AochigHukiB, y 10 % nmaHux marieHTiB
3yCTpIYA€ThCSl CUHAPOM ,HecnokiMHux HIir’ [40,41]. Tlpu iHCTpyMeHTaIbHOMY
JOCIIKEHH] TNepu(epruvyHOi HEPBOBOI CHCTEMH Y XBOPHUX 13 €pUTPOLIUTO3AMH,
30KpeMa, METOJOM eJIeKTpoHeipomiorpadii, mocroBipuux Biaxuienb EHMIT —
MOKa3HUKIB CTOCOBHO MPOBIJHOCTI MO YYyTJIMBUM Ta PYXOBUM BOJIOKHAM HEPBIB
KIHIIIBOK, a TaKOX 3MiH aMIUNTYJHUX XapaKTEPUCTUK Y TOPIBHAHHI 3 TPYIOIO
KOHTpouTto He BusiBisuIu. [Iposeaene EHMI nocnikeHHsI HEpBIB HIDKHIX KIHIIIBOK y
30 XBOpHUX 13 €pUTPOLUTO3AMH 3 CUHJIPOMOM ,,HECIOKIMHUX HII TaKOXX HE BUSBUIIO
HISIKMX eIeKTPOo(]i31070TIYHUX 3MiH B Tepu(EePUIHNX HEPBAX Ta CIIIHAIBHHUX pOrax, y
3B’SI3Ky 3 YMM, aBTOPH JAaHO1 Ipalll 3po0uian BUCHOBOK, 110 EHMI' nocmimkenHs y

XBOPHUX 13 EPUTPOLUTO3aMU 13 3a3HAYEHUM CUHIPOMOM HE € €(PEKTUBHUM. Y TOM Ke
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yac, psjJ aBTOPIB BKAa3y€ Ha BCTAHOBJIEHE HUMH, Yy MPOLECI €KCIEPUMEHTAIbHUX
JOCII/DKCHb, TOPYIICHHS IPOIECIB Mi€NiHI3aMmil, 1MEMIYHUM Ta TINOKCHYHHM
MOIIKOPKEHHSIM HEPBOBUX CTOBOYpIB [33].

[Topsin 13 3MiHAMU B CHCTEM1 BEre€TaTWBHOrO 3a0€3MEYEHHS y XBOpHUX 13
€PUTPOIUTO30M BUHUKAIOTH T€MOJUHAMIYHI MOPYIICHHS, SIKI MOXKYTh CBIIYUTH PO
PO3BUTOK XPOHIYHOI IIepeOPOBACKYISIPHOI HEJOCTATHOCTI MPU JaHii NaToJOrii
[40,41]. Binomo, 1m0 y hopMyBaHHI TOPYIIEHh MO3KOBOTO KPOBOOOITY BaXKIIUBY POJIh
BIJIIrPalOTh 3MIHU LiepeOpaibHOi reMoguHaMiky [33]. Benuky KiIbKICTh HAYKOBUX
pOOIT NPUCBAYEHO BUBUEHHIO MO3KOBOI'O KPOBOOOITY, ajle 0COOIMBOCTI LIepeOpaIbHOT
reMOJIMHAMIKH Yy XBOPUX Ha EPUTPOILIMTO3U JOCIIKEH] HE TIOCTATHBO.

ABTOpu  psgy  poOIT,  3aCTOCOBYIOUM ISl OO €KTUBI3aIlli  CTaHy
KpOBO3a0e3MeyeHHs]  IOJOBHOIO  MO3KY y  XBOPUX 13  €pUTPOLUTO30M
peoennieanorpadiro (PEI) Tta pamioumpkynorpadiro (PLI) BusBuUIM 3HMKEHHS
yJIbCOBOI'O KPOBOHAINOBHEHHS B CyAMHAX TOJOBHOIO MO3KYy, HPHUILIBUAILIECHHS
MO3KOBOT'0 KPOBOOOITY Ta 3HI)KEHHSI TOHYCY CYAMHHOI CTIHKH. Y TOM ke 4ac, ICHyIOTh
OPOTUJICKHI JaHi, Kl CBIIYaTh, IO Y BIANOBIAb HA BUHHUKAIOUY MPU €PUTPOLUTO31
TIMOKCII0, KOMIIEHCATOPHO BUHHUKAE MIJBUIIECHHSA IYJIHCOBOTO KPOBOHANIOBHEHHS
CYJIMH TOJIOBHOT'O MO3KY 32 PaxyHOK PO3BHUTKY ,,I'IIOKCUYHOI BazoawmsaTanii” [33,51].

3MIHM CHCTEMHOTO MO3KOBOTO KpPOBOTOKY 3ajieXaThb BIJl TPHUBAJIOCTI
3aXBOpIOBaHHS. UM OuTbIIa TPUBATICTh JUCHUPKYISITOPHOI TIMOKCIi, - TUM pifIie
CIOCTEPITa€ThCS MPUILBHUAIIEHHS MO3KOBOTO KpOBOOOIry. Y HbOMY BHHHUKAOTh
N03aCy/MHHI, Cy/IMHHI, Ta BHYTPIIIHbOCYMHHI BIAXWJIECHHS, 110 MOCHUJIIOIOTHCS MO
MIpi MIpOrpecyBaHHs 3aXBOPIOBAHHS 1 MPOSBISIOTHCS: BOTHUIIAMH MIKpO3acTOIO Ta
KPOBOBWJIMBIB;, PO3LIMPEHHSIM KalUIApiB Ta BEHYJ; PO3MOBCIOPKEHUM CIAK —
(beHOMEHOM; 3MEHIICHHSIM KUTHKOCTI (DYHKITIOHYIOUMX BEHYJ Ta 30UIBIICHHSIM iX
niaMeTpy. 3MIHM LEHTPaldbHOI TE€MOJMHAMIKA Yy XBOPHUX 13 EpUTPOIMTO30M
XapaKTepU3yIOThCS ~ TEPEBaXKAHHSIM  TIMEPKIHETUYHOTO  THUIMY  KPOBOOOIry,
30UThIIIEHHSIM 00 €MHOT  MIBHJAKOCTI KPOBOTOKY B TKaHMHAaX, 3HIKEHHIM
nepudepuyHoOro Omnopy 1 BEHO3HOTO TOHYCY Ta 3MEHIICHHSM (yHKI[IOHAIbHUX

pe3epBiB apTepiodl. Y BIJINOBIb Ha XPOHIYHY aHEMIYHY TIMOKCII0 BUHUKAE 3HAYHE
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30UTBIIIEHHS TOAATKOBOT BEHO3HOT EMKOCTI Ta 3HMKEHHS BEHO3HOTO TOHYCY. [le Moxke
OyTH PO3I[IHEHO SK pEakKils ajarnTaiii BEH Ha IOCHJICHE IOTPAaIUITHHS KpOBi 3
CUCTEMH TEPMIHAJIBLHOTO KpOBOOOIry. JlaHi 3MiHM MOCUIIIOIOTH ICHYIOUY T1IOKCIIO Ta
nopyuieHHs MeTadoni3My TkaHuHu MO3KYy [33,51]. Lle, B cBOIO yepry, npu3BOIUTH A0
3MIHM (YHKIIOHAJIBHOI'O CTaHy KOPU F'0JIOBHOTO MO3KY, 1110 MPOSIBISIETHCS, 3a JAHUMHU
EEI', 3HM)KEHHSIM €JIEKTPUYHOT aKTUBHOCTI B MIBKYJISIX T4 NOTHJIMYHIN J0JI1 MO3KY.

BucHoBku.

He3Bakaroun Ha 3HAUHUI HEraTUBHUM BIUIMB IUCUUPKYJISTOPHOI TITOKCI Ha BCI
BIJIIUUIM HEPBOBO1 CUCTEMH, JIITEPATYpPHI JaHl MPUCBSIYEHI 1M NpoOsieMi MOOINHOKI,
HEJIOCTaTHbO BHUBYEHA crenudika HEBPOJOTITYHUX CHHIAPOMIB. biulbmiicts pooiT
OPUCBSYEHO JIOCHIJKEHHIO CTaHy BEreTaTUBHOI HEPBOBOI CHUCTEMH, 30KpEMa,
BEreTaTUBHOMY 3a0€3MEYCHHIO CEPIIEBO—CYAMHHOI MISTILHOCTI. 3HAYHO MEHIIIE YBaru
OPUIUISETbCA  pO3JIalaM  MO3KOBOi Ie€MOJMHAMIKM, TOpYLIEHHSIM 3  OOKYy
nepu@peprudHoi HEpBOBOi cUCTeMU. [IpakTUYHO BIJICYTHI J1JaHI CTOCOBHO MOPYILIEHB 3

00Ky LIEHTPaIbHOI HEPBOBOI CUCTEMU TIPH €PUTPOILIUTO3AX PI3ZHOTO MOXOKECHHS.
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1.6 JloHopcTBO KPOBI i ii KOMIIOHEHTIB

HonopctBo (Big nat. “donare” — “maBatu”, “mapyBaTu’’) — AOOPOBUIBHHI aKT
JIOTIOMOTH XBOPOMY, III0 MOJIAra€ B HaJaHHI CBOET KPOBI, ii KOMIIOHEHTIB, IHIIHUX
KIITAH, TKaHWH, OpraHiB Uil JIKyBAJIbHUX IUIed. JIOHOPCTBO BIAHOCATH [0
BOKJIMBIIIMX PO3JUIIB TpaHCPYy31MHOT MEAUIIMHU, 0€3 TUHAMIYHOTO PO3BUTKY SIKOTO
HEMOXJIMBO YCIIIIIHO PO3BUBAaTH TakKli HaMPsSMKUA CHEIIai30BaHOI MEIUYHOT
JIOTIOMOTH, SIK XIpyprisi, HEHPOXIpyprisi, CepleBO-CyIMHHA Ta TOpaKaJlbHA XIPypTis,
peaHiMarlisg, reMarojoris, aKylIepcTBO 1 TIHEKOJIOTis, OHKOJOTIS, TPaBMaTOJIOTIs
TOILIO.

IcTopuyna moBinka. 3 TOYKH 30py JIPEBHIX, KPOB — € HOCIEM KUBO1 Ayiii. BoHa
MICTUTh B €001 BCHO 1H(OpMaILil0 BiJ HapoIKEeHHA a0 ckoHy. KokHiil mitepi
JPEBHbOEBPEUCHKOI MOBH (apaMmiiChbKOi, SIK OCHOBH 1BpUTY), SIKOIO Oyjia HamucaHa
bi6mist, BiAMOBIa€ MEBHUM CMHUCIOBUH KOJ: CHUMBOJI, 1€pOriid), 4MCIO YU HaBITh
o0pa3. Ha iBputi cinoBo “kpoB” mae Burisg 72 (Jirepu Mewm-kinneBa 1 [aner).
O3HaueHi JB1 JITepU BXOJAATh 0 CKiany iMeHl Anam (RX72). IMm’st Anam yTBOpeHO i3
cioBa “kpoB” - kuBa ayma 1 jgitepu Aned (X), ska cumBomizye JlyxoBHe,
BboxecTBeHHe. 3BIJCH BUIUIMBAE, IO Mepuia J0AUuHa AjnaM OyB CTBOPEHUH ILISAXOM
3JIATTSI )KUBOI Y1l 3 TyXOBHOIO, 00KeCTBEHHOK. HocieM »KuBoOi ay1iii € KpoB 1y pasi
KPOBOBTpATH BHHMKAE 3arpo3a sl )KUTTS, TOMY MpoOieMa 3aCTOCYBaHHS KpOBI SIK
IILTIOIIOTO 3ac00y JaBHO MPUTATYBaa 10 ce0e MOy JoCHiAHuKIB. J{yMKa mrocTBa
Oe3rnepepBHO MpallfoBajia Hajl TUM, SK MOIMOBHUTH KPOBOBTPATY MPU MOPAHEHHIX YU
MAacCHBHHMX KpOBOT€YAx, IOKPALIUTH CKJIaJ KpOBI, IO MOTIPIIMBCSA BHACIIIOK
3axBoptoBaHHs Tomlo. [lle npeBHI Hamaramucs JiKyBaTH JIOJed KpoB'i0 TBapuH. B
TpyAax APEeBHBOTPEIHKOTO moeTa ['omepa roBoputhes mpo te, mo Onpiceld JaBaB MUTH
KpPOB TIHSAM MIJ3€MHOr0 LIAPCTBA, U TOro, 00 MOBEPHYTH iM MOBY 1 CBIJIOMICTb.
['inokpar pekoMeHyBaB JUIsl JIIKyBaHHS JIOJEH 13 po3iaJaMH MCHUXIKH MUTH KPOB
310POBUX OC10. AHAJIOTIYHI CBITYCHHSI MOKHA 3HaiTH B TBopax [lminis 1 Llenbca, siki
MOBIJOMJISIITH, IO XBOP1 Ha EMIUJICTICIIO 1 CTapl JIOJM MWW KPOB TIajlaTopiB, sKi

NOMHPAIIM BHACIIJOK CMEPTEIbHUX OPAHEHb Miciisd 0010.
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KpoBi npunucyBaim oMOJ01KyBalIbHY A1t0. Bigomo, o B Pumi nana [HokeHTIit
VIII nikyBaBcsi KpOB’I0, SIKY B3SJIM BiJl TPbOX JECATHUPIYHUX XJIOMYMKIB, aje
IPUTOTOBJICHUH 13 KPOBI AITEH HaIllid HE TOMOMIT 1 1ana He3a0apoM CTaB HEO1KUUKOM.

KpoB TBapuH 3 JiKyBaJbHOK METOK NWIM IiJ Yac BIH, TOMY CIIIOM 32
€TUMNETCHKUMHU BIMChKAMMU WIIIM 11T OTapyd OBelb 1 OapaHiB, KPOB SKHUX
3aCTOCOBYBAJIH VIS JIIKYBaHHS MTOPAaHEHUX.

B 1npeBHIX mHCBbMEHAaX € 3aMITKH TPO T, IO KPOB BHUKOPUCTOBYBAIH IS
TKyBaJIbHUX BaHH. 30KpeMa, IPEeBHbOTPEIbKOMY 1apio KocTaHTuHY, sIKUii 3aHe Ty KaB
Ha NpoKa3zy, JJIs JIIKyBaHHs OyJIM 3aCTOCOBaH1 BaHHU 13 KpOB1. BBaxkasiochk, 1110 KpoB,
TO € YyIO1iiHA P1JIMHA 1 JIUILIE CTOSIO i1 3aCTOCYBATH, K KUTTS MOTJIO MPOJOBXUTHUCH
Ha 06araTo poKiB.

Ane, AK BIJOMO, MPAaKTHYHO BCl HaMaraHHs BHYTPIITHBOCYJIWHHOTO BBEICHHS
KpOBI JIFOJIMHI 3aKIHYYBaJIUCS YCKIIQTHEHHIMU 1 4acTo — 3arubesutio naiienra. [lepiry
yCIIIIHY crpoOy NepeiauBaHHS KPOBI JIOJWHU OyJO 3A1MCHEHO Biapa3zy micis
BIIKpUTTS aHriicekum sikapem William Harvey kona kpoBoobiry (1628). Jlo mporo
MEAUKHA TMPOBOAWIA EKCHEPUMEHTANbHI MEpeluBaHHS KpOBI TBapyUHaM, 4YacTillle
JOHOpaMu 1 peuumieHTamMu Oynu BiBUI Ta coOaku. Ilepmie ycmimHe o@iniiiHO
3apeecTpoBaHe IMEpeMBaHHS KPOBI TBapuHAM OyJIO0 MPOBEAEHO B AHIJII: JIKap
Richard Lower (1665) 36epir ®uTTs coballl pu nepeuBaHHI KPOB1 BiJI IHIIUX COOAK.
B 1667 pomi Jean-Baptiste Denis y ®@panii Ta Richard Lower B Auriii He3anexHO
OJIVH B1J1 HIIOTO MOBIJOMUJIM MPO YCIIIIHI IEPETMBAHHS KPOBI1 B/ AITHAT JIFOASM. AJie
4acTO TakKe JIIKYBaHHS 3aKIHUYBaJIOCS JIETAJIbHO JJiA MaiieHTiB. ToMy 3 Yacom
NepeTMBaHHS KPOBI B1JI TBAPUH JIFOI5IM OYJ10 3a00pOHEHO 1IEPKBOIO 1 3aKOHOJaBCTBOM
4yepe3 CMepTelbHI HACIIKY.

VY ®inagensdii amepukancekuii aikap Philip Syng Physick (1795) Bukonye
nepiry Tpancdysiro JIFACHKOI KpOBi, OJIHAK JaHi He Oyiu omyOsikoBaHi. Y 1818 pori
Oputancekuii akymep James Blundell 3aiiicHioe mepmie ycmimHe mnepenuBaHHs
JOJCHKOI KPOB1 MAIli€HTI JJIs1 JIIKYBaHHS MICISAMONIOTOBOI KPOBOBTpAaTH. H0IOBIK
XBOpOi BUKOHYBaB pOJIb JOHOPA, 32 JOMOMOIO0 IIMPHIIA 13 BEHH PYKHU SKOTO JIiKap

BUJTyYMB MPUOJIM3HO YOTUP1 YHI[IT KPOB1 Ta YCHINIHO MEPENUB 1l XBOPil ApyxkuHl. Y
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nepiog mix 1825 1 1830 p.p. James Blundell Bukonye 10 nepenuBanb KpoBi, I’ STh 13
SAKUX BUSBWINCS yCHIIIHUMU. Pe3ynbratu mepenuBaHb OyJu ONPUIIIOAHEHI B MpeECi.
James Blundell 3aiimaBcsi BUHaX1AHUIBKOIO AisIbHICTIO. BiH BUHANIIIOB PI3HOMAaHITHI
IHCTPYMEHTH Ta MPUCTPOI JUIsl BAKOHAHHS MEPETMBaHb KPOBI 1 HABIB MEpLIl ONMUCAHHS
nokazanb J10 TpaHcdysii. ¥V mkomai Cs.I'eopria y Jlongoni Samuel Armstrong Lane
(1840) 3a meromumunoro pgomomoror Jikaps Blundell BukonaB mneprie ycmimie
nepeNvBaHHs HUIBHOT KpOB1 IS JIIKyBaHHS XBoporo remodimiero. B 1867 pori
aHrmcbkuit Xipypr Joseph Lister 3arponoHyBaB BUKOPUCTOBYBATH aHTUCENTUKU IS
3ano0iraHHs 1H(QEKIIHHUX YCKIIaJHEHb ITPU NEPETUBAHHI KPOBI.

HaykoBi nepiioBUTOKH PO3BUTKY JIOHOPCTBA CJI1JT BITHOCUTH J10 pyoexky XIX 1 XX
CTOJIITh, KOJIU TeHiaIbHUM aBcTpiiicbkuil BueHuit Kapn Jlanmgmreiitnep y 1901 poui
omyOiiKyBaB TpyHTOBHY mpaiito "IIpo armoTuHaOenbHI MOKIUBOCTI HOPMAaJIbHOI
KpOBI JIIOJIUHK", e BIEPIIIEC HABIB JaHI PO BIAKPUTTS y JIOJUHHU TPHOX IPyH KPOBI.
Pob6ora mobaunna cBiT y BieHCbKoMy Meaumunomy yacomnuci "Wien. Klin. Wschr.".
UYepes pik coiBpoOiTHuku K. Jlanmmreitnepa A. Decostello Ta A.Sturli Bimkpuiu
YETBEPTY IpyMy KPOBI I11€1 130¢epoaoriuHoi cucteMu. OCcoOIMBICTh YETBEPTOI TPyHU
KpOBI [OJIsIrajla y TOMY, 1110 CHpOBaTKa KpOB1 OC10 11€i Ipyy HE BCTyIajda B PEaKkLio
arTIOTUHALIT 3 epUTPOLMTAMH KPOBi Bike Biomux rpyn kposi A, B, C. Ii Busnaunnm
gk rpyny AB. Y 1906 poui denicbkuii BueHnuit J. Jansky 3anpornonyBaB miipo3auisiTi
IPYIH KPOB1 BIATIOBITHO /10 BMICTY B HUX BiIIOBITHUX aHTUTLI — 130arTI0THHIHIB. BiH
e 3alporoHyBaB LU(PPOBE HOMEHKIIATYpHE Mo3HayeHHs rpymn kposi — I, I, 111, IV.
[lapanenpHo 3'ABHiIach LHU(PpPOBa HOMEHKIATypa TIpyn KpoBl Moss, ska
npoTtucTaBisiaack kiacudikaiii Jansky. [1{o6 yHUKHYTH HETTOPO3yMiHb 1 ITTyTAaHUHU 3
rpynamu Kposi JoauHu 3a nponosuuiero E. Dungern, L. Hirszfeld (1910, 1911)
BinkputuM K. JlapgmreitHepom Ta Horo cmiBpoOITHMKaMHU TpymaMm KpoBi OyJiio
IPUCBOEHO TO3HAYEHHS 3a jJornomororo Jitep — A, B, 0 ta AB. [lo nanucanus rpyn
KpOBI1 OyJIO BBEJEHO TAKOX 130arJIFOTHHIHU, IPUYOMY aHTUTLIA aHTH-A NO3HAYAIHCh
a, a anTH-B — B. YV ocTaTouHoMy BapiaHTi YOTUPH TPYTH KPOBi OYJIM CHCTEMaTHU30BaHi
Ta mo3HayeHi TakuM 4uHOM: Oup, Ap, Bo, AB. Anturenna cucrema ABO Oyna He

BUIIAJKOBO BIJIKMTA paHille cepel TIpyn KpoBl JoauHu. AHtUrenn ABO €
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HANCHJIBHIIIMME 3a arfJOTHHAOCIbHUMHU BIIACTUBOCTSIMH 1 y HAHOUIBLIIN KUTBKOCTI
npencraBieHi Ha eputpouurtax. O3HadeHl ¢GakTH CBiAYaTh PO BHU3HAYAIBHY
010JIOT1YHY POJIb 1 3HAYYIIICTh aHTUTEeHIB cucteMu ABQ y miaTpuMaHH1 NOCTIHHUX
napaMeTpiB BHYTPIIIHBOI'O CEpEeNOBHUINA 1 peami3anli MBHIKOI peakmii Ha
MOTPATUISIHHS 710 OPTaHi3My JIIOJIMHU CTOPOHHIX areHTIB, 110 HECYTh Ha C001 O3HAKH
FeHETUYHO 4Yy’KOi 1H(opMalli, Hacammepeld, 0IpH MEPEeTMBAHHI HECYMICHUX
KOMITOHEHTIB KpOBI. BIpoBa/keHHS B KIIHIYHY NPAKTUKY 1 E€KCIIEPUMEHTAIbHY
MEJIUIUHY TpaHCQy3iil KpOB1 TOKa3ao, 110 KPOoB BiJl 1H()IKOBAHUX JOHOPIB MOXKE OYTH
HeOe3neyHow s penunieHta. Crano BIIOMO, IO 13 KPOB’I0 MHpPHU MEpPETUBaHHI
MOXKYTh TIEpeaBaTUCs Maspis 1 cudimic.

3HAYHOIO BIXOIO Y PO3BUTKY BUBYEHHs rpym KpoBi cuctreMu ABO Oyna po3poOka
ta BucyHenHns F. Bernstein (1924) TproxanenbHoi TeOpii ycragKkyBaHHs aHTUTCHIB i€l
cucremu. F. Bernstein BUCYHYB TEOpi0 MOXOJ/PKEHHS aHTUTLI KPOBI JroauHHU. BiH
BBAJKaB, L0 AHTUTLIA YTBOPIOIOTHCS BHACIIJOK MYTalliil reHa, IO BIANOBIJA€E 3a
CUHTE3 TeBHOTO aHTHreHy. OJHaK, HE BCl IMyHOTCHETUKH PO3AUISIOTH 1€l IOTJIS.
[lepeBaxkHa ix OUIBIIICT HA TENEPILIHIA Yac CXWISIETbCS 10 TOUKH 30py A.S. Wiener
(1954) Tta U. Galili et al. (1988), 3rigHO SIKOi 130r€MarJOTHHIHU € PE3YyJbTaTOM
TPUBAJIOl IMyHI3aIli rpynocnenudiyHuMu (GakTopaMu, IO MOMIKUPEH] y JOBKIIII,
HacamIepe, cepes OakTepii 1 mapa3uTis.

VY 1927 poui K. Landsteiner ta P. Levine 3a 1011oMoror aHTUTII, 110 OTPUMAaIH
Opu IMyHi3alii KpoJiiKa, BUSBHWIA HOBI EPUTPOLUTAPHI AHTUICHM, SIKI TMOTIM
00’eananu B anTureHHy MNSs. ¥V 1pomy k poli Ha3BaHi1 JOCIIJHUKH NPU IMyHI3aLli
KPOJIUKIB €PUTPOLIMTAMU JIOJUHU BIIKPUIN aHTUT€HHU, K1 TO3HAYMIIU K cucTemy P.

HacrtynHoto noji€ro, 1o Maja HenepeciuHe 3HauyeHHs 11l TpaHCcy310J10r1i 1
PO3BUTKY JnoHOpcTBa, Oyno BiAKTUTTS B 1940 pomi K. Landsteiner ta A. Wiener
aHTUTEHA, SIKUI TO3HAYMIIU SIK "pe3yc-aHTureH". Lle BIAKpUTTS 1ano MOIITOBX HOBIN
XBUJIl JOCHII)KEHb aHTUTEHIB KpoBi. CTano BIOMO, 110 aHTUIE€HHA CHUCTEMa Pe3ycC
BiZIpi3HS€ThCS Bi cucteMu ABO TuM, 110 MpUPOJIHI AHTUTLIIA IO BiICYTHHOTO Y TAHOTO
IHIMBUJA aHTUT€HA HE LUPKYIIOI0Th. Maiike yepe3 COpOK POKIB MICisl BIIKPUTTA

EPUTPOLIMTAPHOI AHTUTEHHOI CUCTEMHU PE3YC, CTajI0 BIOMO, 110 ciaOKi BapiaHTH D-
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aHTUIeHa OOYMOBJIEHI THM, IO y IE€BHOI KUIBKOCTI JIIOAEH Ha EpUTpOLUTaX
cyOcranmiss D kinpkicHO mpeactaBieHa y meHmii kutbkocTi (N.Cunningham et al.,
1985; D. Boscstelle et al.,1986). Maitxxe BonHo4ac 0yJ10 BIIKPUTO HOBY PI3HOBUJIHICTD
D-anturena, mo Moxe BusiBisAtTucs y D-neratuBaux oci0 13 yactorow 10,3%. Hosuit
dakTop cucremu pe3yc noznauniu sk De (J. Okubo et al., 1984).

A.E. Mourant (1946) ta P.H. Andresen (1947) Bigkpuiu rpymnoBi epUTPOLUTAPHI
aHTUTeHH cucteMu Lewis. AHTUTEeHHA cucTeMa Lewis TeHeTUYHO TICHO OB’ s3aHa 13
cucteMoro epurpouuTapHux aHtureHiB AB(O. Adturenu cucremu Lewis €
BOJOPO3YMHHUMU CYOCTaHIIISIMU, IO BHSBJISIOTHCS B IIa3Mi KpOBI, CIMHI a0o
eputponuTax. PakTopu cucreMu Lewis He BUSABIISIOTH B CIIEpMI.

B 1946 poui takox Oynu Bikpurti 1 anturenu cucremu Kell (R.R.A. Coombs, A.E.
Mourant, R.R.Rice). Ha cworogui BiziomMO, IO EPUTPOIUTAPHI AHTUTCHH IIi€l
AQHTUTEHHOI CHUCTEMH BIJITPalOTh TOMITHY POJb y BHUHHUKHEHHI IMYHOJIOTIYHUX
YCKJIaJHEHb IPU MEPENIMBAaHHI EpPUTPOLMTIB Ta IMOXOJKEHHI 1MYHOJIOTIYHUX
KOH(DIIKTIB, HACAaMIepe I, BAHUKHEHHS TeMOJIITUIHOI XBOPOOH HOBOHAPOKCHHX.

AHTUTEHU EpUTPOLMTIB, IO HaleXaTh A0 aHTUreHHoi cucremu Duffy Oymo
Biikputo M. Cutbush, P.L. Mollison B 1950 p.

VY 1953 pomi M.Stefanini BinkpuB cnerudigai TpoMOOIIMTApHI AHTUTEHU,
a poxom mi3Hime J.Dosse — neiikonurtapHi antureHu. Y 1956 pomi P.Grubb
YCTaHOBUB, 10 ICHYIOTh BIIMIHHOCTI Y aHTUTE€HHIU CTPYKTYP1 O1IKIB CHPOBATKH KPOBI
JTIOJUHYU, a MouyuHaoud 3 1963 poky Oyso BIIKPUTO 3HAYHY KIUIBKICTh T'€HETUYHO
noIMOP(HUX (PEPMEHTHUX CUCTEM €PUTPOLMTIB KPOB1 Jt0AUHU. Lli BIAKPUTTS Hanu
HOBUM 3HAYHUU IMITYJIbC JUIS PO3BHUTKY cepoJiorii rpyn kpoBi. Y 1962 pomi Oyio
BusaBieHo Bipyc remaruty B (HBV), mo BHecio 1€eBHI KOPEKTHUBU B
TpaHCcQy310JIOTIYHY TAKTUKY Ta AISUIBHICTH JaOOpPaTOpPHOI JAHKU YCTAHOB CIIYKOH
kpoBi. Ilepmia Ha3Ba aHTUIreHa JaHOTO Bipyca — ‘“‘aBCTPaliNChKUN aHTUTEH —
MOB’si3aHa 3 WOT0 BHSIBICHHSM Yy CHPOBATI KpPOBI aBCTPAJiiiCBKUX aOOpHUTEHIB.
[liznime BiH OyB imeHtudikoBanuii sk moBepxHeBuil antureH HBV (HBsAg).
OcobnuBictio HBV € Bucoka iH¢ekiiiHicTh. [HQEKUIiHICTh CUPOBATKH KpOBI

30epiraeTbes HaBiTh 3a po3seaenns 107-108 mpu t 30-32°C npotsarom 6 micsuis, a npu

49



INNOVATIVE APPROACHES IN MEDICINE

00pobui cyxum xapom - 160°C Bopomosx 1 rox. Kinens 70-x pokiB ciuij BBaKaTu
3aKIHYEHHSM TEP10/y 3aCTOCYBaHHSA y KIIIHIYHINA CBITOBIN MPAKTHUII IUTBHOT KpoBi. Ha
kKalb, B JIKYBAJIbHUX 3aKjafax YKpaiHu 1 Hapas3l ICHye MPaKTHKa 3aCTOCYBaHHS
LUJIBHOI KPOBI.

B 70-90-1 poku po3mouyaTo BIPOBAIKEHHS HAYKOBO OOTIpYHTOBaHUX
KpOBO30€EpIirarounux TEXHOJIOT1 B  XIPypridyHy, aKylIIepCbKY, T1HEKOJOIIYHY,
TPaBMATOJIOTIYHY MPAKTUKY - ayTOJIOHOPCTBO, ayToreMorpancdysii, peindy3ii inTpa-
1 MoCTOIepaliiHoi KpoBl Towlo. Y JIIKYBaHHI 3aXBOPIOBAHb HAa TOW yac Movaiu
3aCTOCOBYBATUCS HOBITHI TpaHC(y310J0rYHI TEXHOJOrli — IpaBiTaliiiHa Xipypris
KpOBI, pI3HOMaHITHI BapiaHTH reMadepesy, reMoiaizy, MTydYHOTro KpoBooOoiry. JIis
IIOTO PO3pOOJIOBATIOCS HOBE YCTaTKyBaHHS, IO TapaHTYBaJll0 BUCOKY SIKICTh
TpaHCcy310OTIYHUX Tpoueayp Ta Oyno OesmeunuM g pernumieHTa. s
TpaHcdysionorii, TOHOPCTBA, SK 1 JUII MEIUIMHU B IJIOMY, TOCTPO IOCTalOTh
npobsiemu GioMennyHoi eTuku. [IpoBiqHIME cierianicTaMu-Tpancy310I0raMu CBITY
OyB pospobnenunii «Komekc ermkm KpoBojadi Ta Oesmeku TpaHcysidt ams
peuumnieHTay, mo OyB pexkoMmeHaoBanuii BOO3 s BOpOBaKEHHS B JISUIHHICTH
YCTaHOB CJIY>KOU KPOB1 B yChOMY CBiTI. BripoBa/>keHHSI KOMIT'IOTEPHUX TEXHOJIOT1NA B
MPOIIECH 3aroTiBjil Ta MEPEpOOKH KpPOBI CYTTEBO 3MIHWJIM BIJIHOCUHH B CHCTEMI
" moHOp-JiKap-peuumieHT", cOpMyBaIUCsid HOBI acCMeKTH MPABOBUX BIJHOCHUH MiX
JIOHOPOM 1 ycTaHOBaMu CHykOu kpoBi. OcTaHHI MarOTh JaBaTU HOPHIAUYHO
HIATBEP/KEHI TapaHTIi O€3MeKH y4yacTl Yy JOHOPCTBI KOXXHOMY TIPOMAJSHUHY.
Bumororo yacy Toro nepioay po3BUTKY TpaHC(]y310JI0T1i CTAIO MOJIO0KEHHS PO T€, 110
Tpanc(ysiiiHa MeauIIMHa Ma€e OyTH 0€3MEYHUM METOI0OM JIIKYBaHHS JIJIsl pelUieHTa. Y
el mepioj] BU3HAYAIOThCS MPUHUUINA TPO(UIAKTUKY 1 JIIKYBaHHS YCKJIAaJHEHb, L0
MOXKYTh BUHUKATU mTicis TemMoTpaHcdy3ii. Po3po0mstoTbesi HAyKOBO OOTpYHTOBaHI
NPUHIUNKM TPaHC(Y310J0TIUHOI TAKTUKU B JIKYBaHHI TOCTPOi KPOBOBTpaTH. Y
TpaHC(y310JIOTIYHIA IMYHOJIOTI] Ha MEpPIIM IUIaH BUCYBAIOTHCS MNUTAHHA, LIO
noB’s13aH1 13 Oe3rmocepeHiM 3a0e3NeUueHHsIM IMYHOJIOTTYHOT Oe3neku TpaHcdy3iit.
[IpuHIMIIOBO BaXJIMBUM JJI1 JOHOPCTBA 1 TpaHcQy3ioiorii 0yso BIPOBAIKEHHS B

MPAKTUKY TOPUAOMHUX MOHOKJIOHAJIBHUX AHTUTLI, PEKOMOIHAHTHUX J1arHOCTUYHUX
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CHUCTEM HOBOT'O MOKOJIIHHSI JIJIi BU3HAUEHHS TPyN KpOBl. J[OCATHEHHS MEIUYHUX
6iorexuosoriit qanmu 3mory [.JI. UeptukoBy i cmiBasT. (1987) ta D. Bourel et al. (1987)
OTpPUMATH MOHOKJIOHAJIbHI AHTUTUIA NPOTHU MPOTH TPYNOBHX AHTUIEHIB KpPOBI Ta
Ha TenmepimHiii 4Yac cyTTeEBO 3MIHWIOCH YSIBICHHS TIPO AHTUIEHH, IX
HOMEHKIIATypy, poib Yy (isiomorii Ta maronorii moguHu. Halimockonarmiie
JOCIIIKEHHSI CTOCOBHO PO3MOJUTY Tpyn KpoBi Ha 3emii 3poouB W. Boyd (1969). B
VYKpaiHi TakoX NPOBOJAMIIOCS BUBYEHHS TreHoreorpadii rpyn kposi grogunu (E.L
Hanunoa, 1971). Byno 3anponoHOBaHO TEPUTOPII0 YKpaiHW PO3NOIAUISATH Ha I SITh
reHoreorpadiunux 30H: LlenTpanbHoykpainceky (KuiBcbka, JKutommpceka,
[TontaBchka, Yepkacbka, BiHHMIIbKa o0OJacTi Ta YacTUHA XMEJIbHUYYUHU);
Hecusuceky (YepHiriBebka Ta nepeBaxkHa 0iibmricts Teputopii CyMcbkoi obnacTeil);
[Toniceky (BonmHchka, TepHomninbebka, PiBHEHCHKA, TTepeBakHa OUTBIIICTh TEPUTOPIT
JIbBiBChKOI oOOsacteid Ta mpasoOepexne Ilomices); IliBnenno-Cxiany (Opneckbka,
XepcoHcbka, MukonaiBebka, JloHernpka, KipoBorpaaceka, 3amopispka, JlyraHchbka,
JuinponerpoBcbka Ta XapkiBcbka ob6Oisacti); Kapmarceky (3akapnarceka, [BaHo-
O®pankiBcbka Ta YepHiBelrpka o0acti). HalinmornuOmneHiiiie BUBYEHHS PO3NPUIITICHHS
EPUTPOIUTAPHUX AHTUTEHIB Y PI3HUX T'€HOreorpapiyHuX 30HaX YKpaiHU IMPOBEACHO
JL.I.Tumomenko (1982) ta JI.I.Tumomenko, JI.M. JlaBpoBcbkoro (1986). Yacrora
denotuniB  ABO cepen HacenenHs Ykpainm Ta M. KwuiBa 1 ix 3B’sS30K 13
3axBoproBaHHsAMU BuBUaiucs [.M. Jluzuk (1990). YcranoBneHo, 110 nepeBakarouum
(dbeHOTUIIOM cepell HacelleHHs Y Kpainu, 30kpeMa, MeikaHiiB Kuisa, € penotun A(ID)
— pianosiano 40,87% ta 38,01%, notim rpyna kposi 0(1) — 30,76% ta 31,5%, rpyna
B{II) — 19,5% Tta 19,17%, a denorun AB(VI) — y 8,85% Ta 11,3%. 3a nanumu
nocnimxens JI.I.Tumomenko, JI.M. JlaBpoBchkoi (1986) anturen D BusBisim y
86,05% HaceneHHsa YKpaiHu.
JIOCSITHEHHsSI T€HETUKU OCTAaHHBOT'O Yacy BHECIH CYTTEBY KOPEKTUBY Yy
PO3yMIHHS CKJIQJIHOI aHTUT€HHOI CTPYKTYPH KIIITHH 1 O11KiB KpoBi. [li1 aHTUTEHHOIO
CHUCTEMOIO PO3yMIIOTh CYKYIIHICTh QHTUIEHIB EPUTPOLMTIB, ab0 JICHKOIIUTIB,

TpOMOOIUTIB, (PEPMEHTIB 4 OUIKIB IJIa3MH KPOBI, 110 YCHAJAKOBYETHCS aleIbHUMHU
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reHaMu. Yucno MOXIJIMBUX KOMOIHAIIM IeHIB, IO BIAMOBIIAIOTH 3@ TPYIOBI O3HAKU
KOMITOHEHTIB KpOBI Ta i ()EHOTHUNU € HACTUILKH PI3SHOMAHITHUM, II0 AHTHTCHHA
CTPYKTypa KpOBI KOKHOI JIFOJIMHU € HENOBTOPHOIO 1 XapaKTepHU3ye ii MeHETUUYHY
1HJIMB1AYaJIbHICTb.

CyuacHa knacudikariiss antureHiB cucremu HLA mamiuye ix monan 100.
HomeHnknatypa BIiANOBIIHMX TEHIB L€l CUCTEMHU PETYJSIPHO NEPErISAAcTbCsl Ha
MixHapoIHUX pOOOYMX Hapajax 3 TUIIPyBaHHS TKaHWH. HuHI Ji€ HOMEHKIaTypa
antureHiB cucteMu HLA, mo npuiinsta Ha MipkHapoaHii poOouiii Hapaal 3
TunipyBaHHs TKaHuH y [Taprxki (1996).

VY 1998 poui onpwirogHEHO HOBY HOMEHKJIATYPY Ta Kiacu(iKallil0o aHTUTCHIB
€PUTPOLUTIB, 3TIHO SIKOT BCl aHTUT'€HU €PUTPOLIUTIB HAJIEKATh J0 OJHIET 13 TPHOX
KaTeropiii: CUCTeMa aHTUTEHIB EPUTPOIUTIB, KOJEKIIiSl aHTUTECHIB EPUTPOIUTIB, Cepis
AHTUTEHIB epUTPOIUTIB. [laHa HOMEHKIIATypa BiKe MaJla JeKiJibka neperisiaiB. B Ham
yac TpaHC]y3i0JOTH BBaXAarOTh, IO KPOB CIiJ pPO3MJISIAATH SK T€HETUYHO
JIETepMIHOBaHy MONIMOpPGHY TKaHWHY, Ha KIITHMHAX, OlTKax 1 depmeHTax sKi
npenacrasieHo noHax 500 antureHiB (rpymnoBux (akropiB). XapaKTepHUM Jis
OCTAHHBOTO IECATHPIYYSI MUHYJIOTO CTONITTS B TpaHC(y310JI0TTYHIN IMyHOJIOT1i OyJI10
CTBOPEHHsI OaHKIB JaHUX MPO THUITIPOBAHUX 32 EPUTPO- 1 JIEUKOLUTAPHUM AHTUT€HAM
JIOHOpPIB KpOBi. BmpoBamkyBanvcs B MPakTUKy pe3yJbTaTH CTaHAApTHU30BAHUX
IMYHOJIOTIYHHUX JOCHIDKCHh — TEeJIEeBHH METOJ BHU3HAYCHHS EPUTPOIUTAPHUX
aHTUreHiB, npodu Kym0ca, excrpec-Tectu To10, yHI(IKyBaIUCs TECTH Ha 30y THUKIB
reMOTpPaHCMICUBHUX 1H(eKI1i. BripoBamxyBanucs nojgiMepasHa JIAHIFOIOBa peakLis
JUISL CKPUHIHTOBOi JIarHOCTUKM B TpaHCc(y3ioiorii, 10 3HAYHO PO3IIUPIOE
MO>KJIMBOCTI 1/1eHTU(]iKalii 30yIHUKIB TpaHC(]y31iHO-TPAHCMICUBHUX 1H(PEKLIHHUX
3axBoptoBanb (TTI). Cepenm Benmkoro Koja HAyKOBUX 1 NPAKTUYHUX MPOOIEM
TpaHcy31HHOT MEIUIIMHU OCTAHHBOTO JECATUPIYYS IIEHTPaJbHE MICLE 3aiimManu
MUTaHHS OB’ sA3aHi 13 3a0e3MeUeHHSIM TapaHTiid Oe3MeKku Tpancysiit A perumnieHTa.
B cepemuni 90-x pokiB Pamoiro €Bponu copmMysbOBaHO TOJOXKEHHS PO HOBY

MEIUYHY CHEIlaJbHICTh — TpaHcdy3ioyorito 1 chemiamdicta 3 TpaHchy3iiHOT
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meaunuHad. B Ykpaini 3 1993 poky cremnianbHICTh «TpaHC(Y31010T» BKIIOYEHO 0
HOMEHKJIATYpH JTIKaPChKHUX CIHEI1aTbHOCTEH.

OcTaHHIM YacoM CHOCTEpIraloTh 3pPOCTaHHS MNOTEO JIKYyBaJlbHUX YCTAHOB B
KOMITOHEHTaxX 1 MpemnapaTrax KpoBl, y 3B’S3Ky 3 UMM 3pOCTA€ aKTyaJbHICTh NPOOIEMH
noHopcTBa. Hapa3si 1oHOpCTBO BUMIILIO 32 MEX1 BY3bKOT MEIUYHOI MPOOJIEMH 1 CTAJIO
npoOJIeMOI0 COIIAIbHOIO, SIKa BiAOOpa)ka€ B3a€EMOCTOCYHKHM B CYCHLIbCTBI. Bci
rpOMaJTHA MaloTh pIBHE MpaBO Ha Oe3IIaTHE TMepeIuBaHHA KOMIIOHEHTIB 1
npenapariB  KpoBi Yy BHIAAKy 3axBOprOBaHHSA. JlOHOPCTBO pO3IISAAOTH SIK
rPOMAJISTHCBKUN O0OB’S30K 1 MoOpajibHE 3000B’sI3aHHS 3J0POBUX JIIOJCH IO
BIJTHOIICHHIO 10 XBOPUX.

3a nanumu BOO3 (2004), niopiyHo y CBITI 3aTOTOBJIAIOTH MOHA] 80 MJIH OAMHUIIb
kpoBi. B Ykpaini y 2006 poiri KUTbKICTh JOHAI#M KpoBi 1 Tuiazmu Ha 1000 HaceneHHs
KoJuBasach Bix 7,5 y JIbBiBChKii oOmacti 10 32,65 y ABToHOoMHIM Pecriy6mim Kpum.
B to#i ke yac y kpaiHax €BpOCOI03y TaHUM NOKAa3HUK CTAaHOBUB, B CEPEAHBOMY, 35
nonamiit Ha 1000 HaceneHHs. SAkicTh 1 6e3meka JOHOPCHKOI KPOBI Ta i KOMITOHEHTIB
pEerIaMEHTYEThCS IIIJI0OK0 HU3KOK BIAMOBIIHUX akTiB 1 JokymeHTiB BOO3, Panu
€Bponu Ta HallOHAJLHUMU 3aKOHAMH. Pi3HULA B 00’€Max 3aroTiBil 1 3aCTOCYBaHHS
JIOHOPCHKOI KpOB1 Ta ii KOMIIOHEHTIB Yy HaIllli JepiKaBi, MOPIBHSHO 13 KpaiHamMu
€Bpocoro3y, 0OyMOBWIA 3HayHy JUCHPONOPIIID B CHUCTEMI ‘‘3aroTiBias —
BUKOPHUCTAHHS’, 1110 BITHOCHUTH B Psi/I HATAIBHUX NIPOo0IeMy (OpMyBaHHS TOHOPCHKUX
pecypciB. [lana mpoOiema He € HOBOIO JJIsl CIIY>KOU KpoB1 YKpainu. JlaHuil HanpsiMok
OyB nmockoHano omnpanpoBaHuid y cBiid yac P.b. I'yrHikom 1 cmiBaBt. (1980), JI.O.
Kogankinor (1983). Byno po3po61eHo METOANKY BU3HAYEHHS IOHOPOCIIPOMOKHOCTI
HACEJICHHS], SIKa MOJIsirana y BUBYEHH] JESIKUX MOKa3HUKIB IeMOrpadiuHoi CTPYKTypHU
HAcCeJICHHsI, 30KpeMa, YHCENIbHICTh HACEJICHHsI, KIJIbKICTh 1HBAJiIB BCIX KaTeropiu,
YUCJIO BariTHUX, KUIBKICTh 0Ci0, sKI 3HAXOIATHCS Ha JUCIAHCEPHOMY OOIIKY.
YucenbHICTh JOHOPOCHPOMOKHOTO HACETICHS MPOMOHYBAJIM BHU3HAYATH MUIIXOM
BiJIHIMaHHS BiJl YUCEIILHOCTI HAceJIeHHS BIKOM Bij 18 10 55 pokiB 4mcIia iHBaiIiB BCiX
KaTeropii, yuciaa BariTHUX Ta OCI0, Kl 3HAXOAWJIMCS Ha JUCHAHCEPHOMY OOJIIKY.

Hapas3i npo1oBKy€eThCsl MOLIYK ONTUMAJIBHUX PIIIEHb MPU IUIAHYBAHHI TOHOPCTBA Y
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Hamnil gepskasi [59]. 3rinHo pexomengauii BOO3 (1994), po3paxyHok HEOOX1AHOI
JUTSL CITY’KOM KpOB1 KUTBKOCTI JIOHAIId Ha PIK 31HCHIOIOTH NUISXOM BUPaxXyBaHHS
NOKa3HMKA: 1) 110 cTaHOBUTH 5% BiJ1 HACEIEHHS! KOHKPETHOI KpaiHu abo 2) MHOXKEHHS
Ha 7 KUIBKOCTI FOCHITaIbHUX JIXKOK, SIK1 3alHATI “TOCTPUMHU” XBOPUMH.

ITotpeba B 3aroTiBial KpOBI HAMpEATICTUYHIIIE BHUPAXOBYETHCS IIISIXOM
CHIBCTaBJICHHS MOTPeOU Ha OFHE TOCHiTajJbHE JIIKKO, sIKE 3aliMaroTh "TOCTpi" XBOPI.
CBITOBUM [OCBIJ CBIOYHATH, IO 3@ ONTHUMAILHOTO 3a0€3leueHHs] 1€l NOKa3HHUK
CTAaHOBUTH BiJl 5 1m0 15 103 KpOBI Ha OJIHE Take JIDKKO. 3a 1HIIOK METOJIUKOIO
onTHMaJibHa MOTpeda B KpoBl ckiagae Bix 12 mo 15 mu kposi Ha 1 memkanus. s
ONTUMAJILHOTO 3a0e3MedYeHHs HaceJIeHHA YKpaiHu KpOB'H0 1 11 KOMIIOHEHTaMHU,
yCTaHOBHU CITy>kO0U KpoBi Masiu 6 3arorositoBatu 766190 i1 kposi. HaromicTs B YkpaiHi
3aroToBiieHO 8,4 MJI B TEpEepaxyHKy Ha OJIHOTO MEIIKaHIls, TOOTO ABI-TPETi Bif
ONTUMAJIBHOI KIJIBKOCTI.

[Ipouenypy 3arotisii KpoBi a0o ii KOMIOHEHTIB BiJl JOHOPA HA3UBAIOTH JOHAIETO.
[IpyHIMIM caMOJOCTATHOCTI JTOOPOBUTHPHUX Ta OE30IJIaTHUX JIOHAIIK Oyiun
pEeKOMEHJ0BaH1 Ta 3aoxouyBauch Pagoro €Bponu. Bonu BuszHaueHi B cTaTTi 2
Pexomennanii Pagu €Bpornu Ne R (95) 14 nactynnum ynHoM: «JloHailisi BBaXKaeThCs
TOOpOBUIBHOIO Ta 0€30IUIATHOO, SIKIIO Oco0a BiJJae KPOB, IUIa3My abo0 KIITHHHI
KOMITOHEHTH 32 BIACHUM Oa)KaHHSM 1 HE OTPUMYE 32 1€ TUIATHI, SIK y TPOILIOBIH (opmi,
TaK 1 B HATypaJIbHIM, III0 MOKHA PO3IJISIIATH K 3aMiHy Tpoieid. [{e ctocyeTsest Takox
1 3BUIbHEHHSI BiJ] pOOOTH Ha 4ac, 110 MEePEeBUIILY€E HEOOX1THUMN, B PO3YMHUX MEXKax, JJIs
JOHalii Ta nmpoi3ay. HeBenuki mogapyHku, 00111 Ta KOMIIEHCALli 3a MPsIMI BUTPATH Ha
poi3J CyMicHI 3 JOOpOBUIBHOI Oe301uiaTHOIO AoHarlieo» [52]. Bonu Oynu Takox
3arBep/keHl Pamoro €Bponelicbkux cmiBToBapuctB B Jupektuni 2002/98/€C, B
npeamOymi (23) sxoi ckazaHo «BusHaueHHs1 1oOpOBIIbHOI 1 Oe3011aTHO1 JoHarii Paau
€Bporu HeoOXxigHO BpaxoByBath» 1 B Crarti 20, maparpadi 1 «JlepkaBu-yuacHuIl
320X0UyIOTh JOOPOBUIBHI 1 0€301UTaTHI TOHAITIT KPOBI /1715 3a0€3MeUeHHS, HACKITTLKH 11€
MO>KJIMBO, KPOB IO Ta KOMIIOHEHTaMH KPOBI1 3 TaKUX JAOoHami» [53,54].

CranpaptHa noHauis craHoButh 450 mu £ 10,5 mul, He BpaxoBYHOUM KIJIBKICTb

AHTUKOATyJSHTY. BiomMo, 110 B IedKuX KpaiHax €BpoImu, CayK0M KpOBI I0IyCKalOTh
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KUIbKICTh KpoBi 500 M = 10% B sikocTi ctangaptHoi AoHarlii. [1ix yac onniel qoHaii
IIIJIBHOT KPOBI MOKe OyTH B34TO He Oi1bIne 13% po3paxyHKoBOTO 00’ eMy KpoBi. O0’eM
KpPOBI MO€ OyTH PO3paxOBaHUM 13 BpaxyBaHHSIM CTaTi/pOCTy 1 Macu Tiia JOHOpa.
CranpapTHa JoHallisl HE 3aCTOCOBYETHCA O 0CI0 3 Macolo Tiia MeHie, Hixk 50 Kr Ta
3poctoM Hmwxkue 150 cm [52]. 3rimHo 3akony Ykpainu “IIpo moHOpPCTBO KpoBi 1 ii
KOMIOHEHTIB” (1995) no yvacTi y AOHAIlli MOXYTh JOMYIIEHI 3J0pPOB1 JOHOPHU BIKOM
Bix 18 pokis [55].

JloHairis ajoreHHa — KpoB 1 KOMIIOHEHTH KPOBI, SIK1 3arOTOBJICH] Bl OHOT JIFOAUHU
1 IPU3HAYAIOTHCS JJI1 HACTYITHO1 TpaHCcQy3ii 1HIIIH JIFoAMHI, a00 JJIs1 BUKOPUCTAHHS B
MEANYHUX IUISIX Y CIYTYIOTh SIK TOYATKOBA CUPOBHUHA JUIsl BUPOOHUIITBA MEIUYHUX
npenaparis.

JloHariis ayToJoTi4Ha - KPOB 1 KOMIIOHEHTH KPOBI, SIKI 3arOTOBJICHI BiJI OJHO1
JIOJUHU 1 TPU3HAYAIOTHCSA JUISI HACTYMHOI TpaHc(y3ii 4M IHIIOTO 3aCTOCYBaHHS
BHUKJIFOYHO T1H )K€ JIFOIUHI.

Honop (Big nar. “donare” — “maBatu”, “mapyBatu’) - JIOJUHA, SIKa TOOPOBLIBLHO
Ja€ KpoB, 11 CKJIQJIOBI KOMIOHEHTH a00 1HIII KJIITHHU, TKAHUHU YU OPTraHu s
nepecaaKyBaHHsa XxBopuM. BinnosinHo 1o 3akony Ykpainu “IIpo moHOpCTBO KpOBI 1 1i
KOMITOHEHTIB” (1995), noHOpOoM Moske OYTH KOXKHUM A1€3aTHUM TPOMAJITHUH Y KpaiHU
BIKOM BiJ] 18 poKiB, 1110 TPOUIIIOB METUYHE OOCTEHKEHHS 1 OTPUMAB JI03B1JI JIIKAPCHKO1
KOMICIi Ha MPaBo 371aTH KPOB, IJIa3My, KIIITUHHA KPOBI.

3riIHO YUHHOT'O 3aKOHOJABCTBA YKpaiHU JIOHOPU MOXKYTb OyTH Oezoniamuumu 1
naamuumy [55]. BUAUIAIOTE HACTYIIHI KaTeropii 1OHOPIB: nepeunHi 00HOpUu — 0CO0H,
SIK1 BIIEPIIIC B JKUTTI 3aJy4€Hl JO y4acTi y JTOHOPCTBI; akmueHi OOHOpu — OCOOH, SIKi
3BEpPHYJIMCS B YCTAHOBH CITY>KOM KpOBI 1 peryiisipHo (3 pa3u Ha piK 1 OUIbIIE) 31a10Th
KPOB 1 ii KOMIIOHEHTHU; OOHOPU pe3epsy — 0CO0U, AK1 3alTydeHi 10 y4acTi B IOHOPCTBI 1
IHIUBIyaJIbHO YM B OPraHI30BaHOMY MOPSAKY 34al0Th KPOB UM 1i KOMIIOHEHTH
HEpeTyJSIpHO (He OibITe 2 pa3iB MOPIYHO); OOHOPU-POOUUi — 0COOH, SIKI 31aI0Th KPOB
1 11 KOMIIOHEHTH Ul OJM3BKHUX IM JIFOJEH; KOHmMpaxmui OOHOpu — OCOOH, SIKi Ha
B3aEMHOBUTIJIHUX YMOBaX 3akKJIOYalOTh JOTOBIp (KOHTPAaKT) 13 JIKyBaJIbHOIO

YCTaHOBOIO 1 3000B’SI3yI0ThCS PETYJISIPHO 37aBaTH KPOB caMe y 1[Il yCTaHOBI; uep2osi
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OOHOpU — OCOOM 13 YUCIIa aKTUBHUX JTOHOPIB, AKI CTOSTh Ha 0COONMBOMY OOJIKY i
MOXKYTh 3/1aBaTU KPOB 3a BUKIMKOM JYKBaJbHOI YCTAaHOBHU; OOHOPU PIOKICHUX 2pyn
Kpogi — 0COOU 13 YMCJIa AKTUBHUX JOHOPIB, Kl MAIOTh PIJIKICHI I'PyNOBI aHTUT€HH 1
AHTUTLIA, CTOSITh Ha OCOOJMBOMY OONIKY; OOHOpu KiimuH Kpogi (30KpeMma,
EPUTPOILIMTIB, TPAHYJIOIHUTIB, TPOMOOIIUTIB); OOHOPU NIA3MU — OCOOH, Y IKUX METOJIOM
wia3mMadepesy BUIydaroTh TUTBKH TU1a3My, a KIITUHHI €JIEeMEHTH MOBEPTAaIOTh Ha3ad, y
UPKYJISTOPHE PYCIO JAOHOPA; OOHOPU CMAHOAPMHUX epUmpoyumis, mpomooyumis,
netikoyumie — 0coOu, sIKi MatOTh BUCOKOAKTHBHI aryitoOTUHOreHu. KpoB Takux 10HOpIB
BUKOPHUCTOBYIOTh JJISI BHUTOTOBJEHHS CTaHJAPTHUX 3pa3KkiB (maHeneit), sKi
3aCTOCOBYIOTh MPHU BU3HAYEHHI TPyl KpOBi; OoHOpU CcmO8OYPOSUX  KIiMuH
nepudepuyuHoOi KPOBi; OOHOpU iIMYHHOI naazmu — 0COOH, 5AK1 3a iX 3roJI0I0 IMyHI30BaH1
cTad1TIOKOKOBUM aHATOKCHHOM, aHTUT€HAMU CHCTEMH PE3yC TOIO, 3aBIIKH YOMY B
OpraHi3Mi BUpOOJISIFOThCS crienrdiuHi aHTUTLIA. [[o rpynu IMyHHHUX JTOHOPIB HaJIeXXaTh
1 oco0u, B KpOB1 AKUX BUSBISIOTHCS CIEUU(]IUHI aHTUTIIA BHACTIIOK MEPEHECEHUX
1H(DEKIIIHHUX 3aXBOPIOBAHb; AYMOOOHOPU — OCOOH, 5Kl 3/1aji KPOB UM KOMIIOHEHTH
KpOBI, 0 MPU3HAYAIOTHCS MJIs HACTYMHOI TpaHc@y3ii 4K 1HIIOTO 3aCTOCYBaHHS
BUKJIIOYHO T %€ JIIOJIMHI.

[IpuiioM AOHOpPIB B yCTAaHOBAaX CIY>KOHW KpOBI IPOBOJAMTHCSA 3a HASIBHOCTI
MOCBIJTYECHHSI, W0 3acBiguye ocoOy: macmopra, a Js BIMCHKOBOCTYKOOBIIB 1
cniBpoOiTHHKIB MBC — BiliCbKOBOTO KBHUTKA 1 TOCBIAYEHHS OCOOH.

OO6nik JOHOPIB 3AIMCHIOETHCA BIAMOBIAHO 1O HakKas3iB 1 I1HCTPYKLIM, W10
3arBepkeHl MO3 Vkpainu. Ilpm 3arotiBmi KpoBI Ha MNIANPUEMCTBAX BHI3HOIO
Opurajior, JOMYyCTUMO 3allOBHEHHS OOJIIKOBOI JOKyMEHTaIlll JOHOPIB Ha IIiJICTaBl
CIUCKIB, CKJIQICHUX 1 3aBIPEHUX MEIUYHUM MPALIBHUKOM MIANpUeMCTBA. HasiBHICTD
KOMIT IOTEPHOTO OaHKy JTaHWX PO JOHOPIB HE 3BUIbHSE Bl MyOtoBaHHS 1H(pOpMAIlii
Ha ManepoBHUX HOCISAX 3T1IHO BCTAHOBJIEHUX BUMOT.

BusnauenHsi crany 340pOB’sl JOHOpa, AK IJis 3aXUCTy HOro 370pOB’s, TakK 1
3I0pPOB’Sl pEIMiEHTa € OCHOBHOIO METOI0 BiOOpYy oci® namst moHarii KpoBi Ta

KOMIIOHEHTIB KpoBI. Bci JOoHOpM NiUISIraloTh CKPUHIHTY JUISI BU3HAYEHHS iX
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OPUAATHOCTI JUIsl y4acTl y JTOHOPCTBI. TUIBKHM 310pOBI1 JIFOAU MOXKYTh OyTH JOHOpamMu
KpOBI Ta 11 KOMITOHEHTIB.

[ToBHe meauune 1 (izuuHe OOCTEKEHHS JTOHOPIB MPAKTUYHO HE 3aBXKIU €
MOXJIUBUM. JJ0BOIUTHCS MOKIaAaTUCh HA 30BHIIIHIN BUIJISA JOHOPIB, iX BIAMOBII Ha
IPOCTI MUTAaHHA IIOAO iX MEAMYHOIO aHaMHEe3y, 3arajbHUN CTaH 3JI0pPOB’f, CIIOCIO
KUTTS Ta MpocTi JaboparopHi TecTH. Ocobu, Yusi ceKcyalbHa MOBEIIHKA CTAaHOBUTH
BHUCOKHI PU3UK MOMJIMBOTO 3apa’KeHHS 1H()EKIIHHUMH 3aXBOPIOBAHHIMHU, 110 MOXYTh
nepenaBaThcs 3 KpOB'10, HOBUHHI OCTIMHO yTPUMYBAaTHCh BiJ] JOHOPCTBA.

CranpaptHuii 00’ eM remoekcdy3ii npu 3aroTisii KpoBi cTaHoBUTH 450,0 Miat10%
0e3 BpaxyBaHHSI KPOBI, 110 OEpeThCs JJIsl Ta00OpaTOpHUX AoCHikeHb (1o 40 mi). ¥V
JIOHOPIB, SIK1 MatOTh Macy Tijia MeHIne 50 kr i pict menmie 150 cM, peKOMEHIy€eThCS Ha
PO JiKapsA-TpaHcdy310Jiora MPOBOIUTH TeMOEKC(Y31H0 MEHIIOT KITBKOCT1 KPOB1 —
4-6 mur/kr Macu, aie He Oibite 13% OLIK, skuii B HopMi cTaHOBUTH 6,5-7% Macu Tina.
JIOHOPY BUMIipIOIOTH TEMIIEPATYPY Tija, iKa MOBUHHA OyTH B Mexax 36,0°C — 37,0°C.
3aragpHUM OIJIA[ BKJIIOYAae 30ip aHamMHe3y, OrJjisij IIKIPHUX MOKPHBIB, CIU30BHX,
CKJIep, Tmajbmalito JiMGaTHYHUX BY3JIB, ayCKYyJbTAllll0 OPTaHiB TPYIHOI KIITKH,
najbllallil0 OpraHiB 4YepeBHOI MOPOXKHUHU. BH3HA4alOTh YacTOTy 1 PUTMIYHICTh
MyJbCY: B HOPMI BiH MIOBUHEH OYTH PUTMIYHHUM, H0OpOTO HamoBHEHHS, Bia 60 1o 80
ya/xB. HopMmanbHi 3HaU€HHS apTepialbHOTO TUCKY Y BIAMOBITHOCTI 10 BIKOBUX HOPM.
[aTepBan Mix remoekcysisimMu noBuHeH OyTu He MeHlIe 60 nHiB. KiTbKICTh KpoBOIaY
Ha pIK y YOJIOBIKIB HE NOBMHEH IMEPEBMILYBaTh S5, Y KIHOK — 4 (y KpaiHax €C —y
YOJIOBIKIB — 3-4, )KIHOK — 2).

JlocnikeHHsT JOHOPCHKOT KPOBI MPOBOAATH B JIeKIbKa eramiB. Jlo remoekcdysii
7a00paHT y JOHOpa BU3HAYAE BMICT T€MOTJIO0IHY 1 TPyMy KpoBi. Y MOJAiIbIIOMY Y
CTaI[lOHAPHUX JIA0OPATOPHUX YyMOBAaX MPOBOJATH CKPUHIHT JIOHOPCHKOI KpOB1 3a
HAaCTYIIHHUMH IapaMeTpaMH: Ipyla KpoBi 3a cuctemoro antureHiB ABO, pesyc-
HAJIC)KHICTD, CepoJIoTIuHE JOCIIIKEHHS Ha cudiic, AKTUBHICTh
ananinaminoTpancdepazu (AJIT), nasBaicth HBs-aHTurena, Bu3HauaroTh HasiBHICTh

anTuTia 1o Bipycy remarura C, BIJI-1 1 BIJI-2.
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VY pa3it nigsumienHst nokasHuka AJIT, ane meHme HIX y JABa pasu, JOHOpa
BIJICTOPOHIOIOTh BiJI 3/JaBaHHS KpOBI Ha 3 MiCSIll 3 HACTYIIHHUM KOHTPOJbHUM
JTOCJIDKEHHSIM, a TIPU MOBTOPHOMY MiABHUIIEHHI 1 3011bmenH1 AJIT y nBa 1 Ouibliiie
paziB — Ha 6 MiC 1 HampaBJSIETECA HAa OOCTEXKEHHS. 3a HASBHOCTI HECHPHUSATIMUBOL
€M1IeMI0JIOTTYHOT CUTYaIlli B PErioHi Mo rernaTuTax, MUTaHHS Mpo JIOMYCK J0 Y4acTi B
JOHOPCTBI 0¢i0 3 1BOXpa3oBuM miaBHuIeHHIM AJIT MOBUHEH BUPILIyBaThCsS OpraHaMH
JlepcaneriTHarJsy.

JlonaTkoB1  JOCHIKEHHSI JIOHOPCbKOi KpoBi (OutipyOiH, peakuis Paiita-
XeaaenbcoHa TOIIO) IPOBOJATH 13 ypaxyBaHHSAM €M1eMI0JIOTTYHOI CUTYallli B PET10HI.
Ocobawm, ski peryJiipHO 6epyTh y4acTh y JIOHOPCTBI, 3/1al0YH KPOB, IJIa3My, KIIITHHU
KpOB1 (aKTUBHI JOHOPH) OJMH pa3 Ha PiK MOBHHEH NMPOBOJUTUCH KIIHIYHUHN aHAII3
KpoBi, (urooporpadisi opraniB rpyIHoi KIITKA. AKTUBHI JOHOPU HAJAaOTh JOBIAKY
JTKYBIBHO-NIPO(UTAKTUYHOT YCTaHOBHU (TOJIKIIIHIKA 32 MICIIEM MPOXUBaHHSA abo
MEJCaHYaCTUHHU 3a MiclieM poOOTH), Y AKId MarTh OyTH B1JoOpa)keH1 NepeHeceH1
paHile 3aXBOpIOBaHHs (pa3 Ha pik a00 YacTilie — Ha PO3TIIs Jlikaps-Tpancdysionora)
1 TOBIAKY 13 HeHTpy JleprkcaHemiIHarisiay 3a MICUEM MPOKUBAHHS MPO BIJCYTHICTb
3aXBOPIOBAHHS a00 KOHTAKTy MO BIPYCHUM TemaTuTaMm (IPOTAroM 3 MICSLIB — IS
renatuty A 1 mpotsroM 6 MicsamiB — s rematuTiB B 1 C), a TakoX I1HIIUMU
1H(}EKIIHHUMHU 3aXBOPIOBAHHAMHU — Ha OAUH MicAllb. JIOHOpH-pOANYI 1 JOHOPH PE3EPBY
O3HaYeHI JOBIIKHA HAAAIOTh 3aJIC)KHO BiJ BUMOT JiKaps-TpaHcdy3i0j0Tra JOHOPCHKOTO
BigauTy. Tepmin aii goBiaok 7 ni0. JIOHOPHU-KIHKH, SIKI pEryjsipHO OepyTh y4acThb y
JIOHOPCTBI1 (aKTUBHI JJOHOPHU ), HAJAIOTh IIIOPIYHO JOBIAKY BiJl aKyIlIep-T1HEKOJIOra, siKa
Ma€ MICTUTH B1JIOMOCTI IPO NIEPEHECEH1 3aXBOPIOBAHHS, BariTHOCTI, BUKUIHI, TTOJIOTH,
NepesIMBaHHs KPOBI 1 ONepaTUBHI BTPYYaHHS.

3 METOI0 HaJaHHS HEB1IKJIATHOT METMYHOI IOTTIOMOTH JIOHOpaM (Y pa3i BHHUKHEHHSI
y HUX peakIliil 1 yCKIaJHEeHb) Y BIIIUICHHSIX 3aroTiBJIl KPOBi, TuiazMadepesy, BUI3HUX
Opuragax HeoOXigHO MaTH HAOIp MEIMKAMEHTIB 1 OCHAIIEHHS 3TiAHO iCHYIOYHM
BUMOTaM.

Y pa3i BUHUKHCHHS SIBUI CYAWHHOI HEIOCTaTHOCTi, IO MPOSBUIKCH

HEIIPUTOMHICTIO, JOHOpPa HEOOXIJHO MEepeBeCTH B IMOJOXKEHHsA TpenaeneHOypra
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(royoBa HMXK4E PIBHS HIT) Ta 3a0€3MEYUTH HACTYIIHI 3aXOJH: KHCEHb, HAIIATUPHUN
crupT, B/M po3unH kodeiny 2,0. IIpu komamci, 1oHOpa NMEPEBOIATH B IOJOKCHHS
TpenaenenOypra ta 3a0€3meuy0Th HACTYITHI 3aX0/U: B/B CTpyMiHHO BBOJATH 200,0 M1
130TOHIYHOT'O PO3YUHY XJIOPUIY HATPIt0, B/M po3uuH kodeiny 2,0. ¥ pa3i HeoOX1JHOCTI
BBOJIATH B/B 90 Mr mipeanizonony 1 0,5 mu me3atony B 10,0 Mi1 130TOHIYHOTO PO3UUHY
XJIOpUY HATpito. 3a OyJb-SKUX YCKJIAJHEHb OJHOYACHO 13 HAJAHHSM HEBIJIKJIAIHOI
MEIUYHOT JOTIOMOTH HEOOX1JHO BUKIMKATH OpHUTay CTaHIII] IIBUIKOI TOTIOMOTH.

[lennenHs micist ydyacTi 0co0M y IOHOPCTBI AOMYCTUMI HE paHiiie, Hix yepe3 10
JTHIB.

Bumoru 1o Biky, Macu Tija 1 pocTy AOHOPIB MpH IiazmMadepesl aHaJoT1uH] THM,
IO HaBEJEHI JUIsl JIOHOPIB KpOBi. 3arajbHUi OIJIsAJ JAOHOPIB Iuiazmadepesa, sK i
nabopaTtopHe 0OCTEKEHHS, TaKOXK aHAJIOTIYHI TaKHUM, 110 BUMArarThCs IS JIOHOPIB
KpOBI.

[Ipy nepBUHHOMY OOCTEXEHHI JOHOpIB IUIa3MH, OKPIM 3arajbHOrO OIJISNY,
OPOBOJATh KJIIHIYHUN aHalli3 KpOBI, BH3HAYAIOTh KUIBKICTh TPOMOOIMTIB 1
PETUKYJIOLHUTIB, BU3HAYAIOTh BMICT 3arajlbHOT0O O17Ka Ta OLIKOB1 pakiii y cupoBaTIi
KpOBI.

[Ipu mnoBTOpHUX TUIa3Madepe3ax BHU3HAYAIOTH: [MOKA3HUKHU  KOHIICHTpaIlii
remorio0iny abo remarokpury, HIOE, KibKIiCTh JIGUKOLMTIB, KITHIYHUI aHaIli3 KPOB1
13 MAPaxXyHKOM TPOMOOIMTIB 1 PETHKYJONHUTIB (pa3 Ha pikK), MOKA3HUK BMICTY
3arajbHOro OlJIKa y CUpOBAaTILi KPOB1, O1IIKOBI (hpakiiii CHPOBATKU KPOBI (ITICIISI KOKHUX
5 mpouenyp miazmadepesy). Km0 iHTepBal MK Mpoueaypamu miazMadepesy
CTAaHOBUTH MOHAJI JIBA MICSII, JOHOP OOCTEXYETHCS K IMPHU MEPBUHHOMY 3BEPHEHHI.
[Ipu aucnporeineMii JOHOP BIJICTOPOHIOETHCS B JOHOPCTBA Ha 1 Micsib. KO BiK
nonopa noHaa 40 pokis, To 1 pa3 Ha pik HOMY IPU3HAYAIOTH €JIEKTpOoKapaiorpadiuHe
obcrexxerHs. Ocob0am, K1 BITHOCSTHLCS 10 KaTeropii aBKTUBHUX JOHOPIB TIJIa3MH, OUH
pa3 Ha piK MOBHMHEH MPOBOAMTUCH KIIHIYHUN aHami3 KpoBi, ¢urooporpadis opraHiB
IPYJIHOI KIITKA. MakcuMallbHUI 00’ €M IIa3MH, 1[0 OTPUMYIOTH BiJI OJHOTO JOHOpA
OpPOTATOM POKY HE IOBUHEH MepeBHINyBaThd 12 11 pa3oM 13 KOHCEPBAHTOM.

MakcuManbHa paszoBa J/03a, [0 OTPUMYETHCS BiJl JOHOpA IJIa3MH, HE TMOBUHHA
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nepeBuiryBatu 600 mi. [lepepuBuaTuii 1 aBTomMaTnuHuil iazmadepe3 MpoBOASITh Yy
BIAMOBIAHOCTI 13 JirouuMHu 1HCTpYKIisMu MO3  Vkpainu. [ns 3a0e3mnedeHHs
nepepuByYaTOro IiazMadepesa 3a HasSBHOCTI OJAHIET OIepaliitHOl PEKOMEHIYIOTh
KOMIUJIEKTYBATH LLOJHS J€Hb JOHOPIB OJIHIET TPYIOBOI HAJIEXKHOCTI 3a cuctemoro ABO.
OnnovacHe mpoBeAeHHS I1a3Madepe3a y JOHOPIB 13 PI3HOIO TPYINOBOIO HAJICKHICTIO
JIOIYCKA€EThCSI IPU HASBHOCTI OKPEMHX OIEpaliiHuX (3a 4uciIoM Tpyl JOHOPIB 13
OJIHOMMEHHOIO TPYTOBOIO HAJIEKHICTIO), 332 YMOBH HaJaHHS ISl KOXKHOT onepariitHoi
okpeMoi neHtpudyru. [lpu HegoTpUMaHHI yKa3aHUX YMOB, HEOOXIJHO 3/11MCHIOBATH
npo0y Ha CyMICHICTb a00 BHUKOPUCTOBYBATH 1HIII METOAM I1AeHTU(IKaUli repen
peiHdy3i€r0 EPUTPOLIUTIB JOHOPY.

Jlo nurtadepesa JOMyCKaOThCA JOHOPU HA 3arajbHUX MiJCTaBax (JAWB. BUIIE).
OOcTexeHHsI JOHOPIB 1 CKPUHIHT JOHOPCHKOI KPOBI IMPOBOASTHCS BIAMOBIIHO JI0
ICHYIOUMX BUMOT (IUB. BHUIIE). AKTHBHUM JIOHOpaM muTadepe3a OAUH pa3 Ha PIK
MTOBUHEH IMPOBOAMTHCH KJIIHIYHUN aHal3 KpoBl, (pirooporpadis opraHiB rpyJIHOl
KIITKA. Y JaHOI TPyNH JOHOPIB MPH MEPBUHHOMY OOCTEKEHHI mepen nuradepe3om
NOBMHHI BHU3HAYATHCh 4Yac 3ropTaHHs KpoBi abo uyac kposoteui 3a Jlioke. Ilepen
MpOLIEypPOI0 MEPBUHHOrO IuUTadepe3dy 1 Hagam 1 pa3 Ha pik OOOB’SI3KOBUM €
eleKTpoKkapaiorpadgiune JoCaipKeHHS 3a 1-7 nHIB mepena npouenyporo. Llutadepes
3M1MCHIOIOTH BIAMOBIHO A0 JIFOYUX 1HCTPYKITIH.

Imynni nmoHopu. IMyHi3alii aHTUT€HAMH CHUCTEMH PE3yC MOXYTh MIATaTH
4OJIOBIKM BIKOM 18-50 pokiB 1 KIHKM B Iepiog MeHonays3u. [[oiinbHO 3aimydyaTu 10
IMYHHOT'O JIOHOPCTBA JKIHOK, SIKI CEHCUO11130BaH1 BHBC1JJOK BariTHOCTI. OOCTEKEeHHS
JIOHOPIB 1 CKPUHIHT JIOHOPCHKOiI KPOBI MPOBOJATH SK 1 y HEIMYHHHX JOHOPIB.
[Ipouenypy iMyHi3auii 3A1MCHIOIOTh BIIMOBIIHO A0 A1040i “IHCTpyKUIi 3 IMyHI3alil
JIOHOPIB JUIsl OTPUMAHHS CHPOBATKH 1 IMyHOTJI00YJIiHA CHCTEMH pe3yc’.

Imynizamii cTapiIOKOKOBUM aHATOKCHMHOM IIJIJISATAIOTh 4O0JIOBiIKM BikoMm 20-40
pokiB. JKinku 10 imyHi3amii cTadiIOKOKOBUM aHATOKCMHOM HE JOIyCKAIOThCA.
OOCTe)XeHHST JOHOPIB 1 CKPUHIHT JOHOPCHKOI KPOBI MPOBOAATH K 1 Y HEIMyHHUX

noHopiB. [lponeaypy iMmyHi3zaii 311HCHIOIOTh BIAMOBIAHO A0 Aitouoi “lHcTpykuii 3
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iMyHi3a1ii JoOHOPiB cTa1IOKOKOBUM aHATOKCHHOM 1 MPOBEJIEHHIO MmazMadepesa s
OTPUMAaHHS aHTUCTA(PIITOKOKOBOT IJIa3Mu’”.

[Ipyn akTuBHIN iMyHi3alli JOHOPIB 1HIIMMH QHTHUT€HAMHU 3 METOH OTPHUMAHHS
IMyHHUX IIpenapariB CpsIMOBaHO] /i HEOOX1JHO BUKOPUCTOBYBATH TUIbKU JO3BOJICHI
JI0 3aCTOCYBaHHA B MEIUYHIN MpaKTHUIl BAKIMHUA 1 QHTUTEHU EPUTPOIUTIB Ta
KEepyBaTHUCS MOJIOKEHHSAMU BIAMOBIIHUX 1HCTpYKLiit MO3 Ykpainu.

Jlo iMyHHOTO IOHOpPCTBa CIHiJ 3alydaTu ocib, B KpOBI SKUX y pe3yibTaTi
BIJIMOBIJTHOTO CKPUHIHTA BUSBJICHO IMYHHI aHTHUTIJa aHTUPE3YyC 1 aHTHUOAKTEpialibHi
aHTUTLIA.

Buainsiors abcomoTHI Ta TUMYACOBl MPOTUIIOKA3aHHS /10 JOHOPCTBA KPOBi 1 1i
KOMIIOHEHTIB, TIEpPIOAM TICAS IWIEMJIeHb, a TaKoX CTaHW, 110 TOTPeOyIOTh
1HIMB1AYaJIbHOTO OILIHIOBAHHS IEepe/l JOHAITIEI0.

[Ticns mepeHecenux 1HGEKIIMHUX 3aXBOPIOBAHb, 3BUYANHUN TIepioj YTPUMAaHHS
BiJl JIOHAIIl CTAHOBHTH, IMOHAMMEHINE, JBA THOKHI ITICJIS 3HUKHEHHS CUMIITOMIB. Y
BUIIAJIKy KOHTAKTY 31 30y THUKOM 1H(EKIIIMHOTO 3aXBOPIOBAHHS, IIEP10/1 YTPUMAHHS Bl
JIOHAILIT MOBUHEH JOPIBHIOBATH 1HKYOalIMHOMY Mepiody, abo, SIKIIO 3aXBOPIOBAHHS
HEBIJIOME, XapaKTep KOHTAaKTy 1 MepioJ YyTPUMAaHHS - T[OBUHHI BHU3HAYATHCh
BIJIMOBIJAIBHUM JIIKapeM.

Heski 1HQexuidHI 3aXBOPIOBAHHS, MOXYTb CTaHOBUTH 3arpo3y Oesmeli
nepenvBaHHs KpoBi. AHami3 PHU3UKIB/KOPUCTI HEOOXITHO BU3HAYATH y KOXKHOMY
BUMAKy okpemo. [TomiTuka BigOOpY JOHOPIB, AJI1 YCYHEHHS PU3HUKY, MOYKE BKIIOYATH
yTPUMAaHHS Ha JIOCTaTHIN Meploj Yacy JJis JOHOPIB, sK1 epedyBalid B reorpadiuHux
perioHax, Jie MoIMpeHe KOHKPETHE 3aXBOPIOBAHHSI.

VYci npouenypu (B34TTsI KpOB1 y AOHOPIB, TuiazMmadepes, nuradepes, IMyHi3alio
pI3HUMH aHTUTCHAMH) Ta BEJICHHS BIAMOBIIHOI JOKYMEHTAIlli 3IHCHIOIOTh B
yCTAHOBaX CIy’)KOM KpOB1 BIJMOBIAHO /O YWHHHMX I1HCTPYKIIIHA, IO 3aTBEpKEHI
MiHICTEpCTBOM OXOPOHU 3/10pOB’ YKpaiHH.

YcranoBu CciykOM KpOBI Yy CBITI OCHAIIYIOThCS BHCOKOPEHTAOEIHHUM,
aBTOMATU30BAHMM YCTAaTKyBaHHSAM (cemapaTopaMu KpoBl), pO3poOJsAIOTHCS 1

BIIPOBA/KYIOThCSl  CTAaHAAPTH, IO 3a0€3MeuyloTh TrapaHTli BHUCOKOI  SIKOCTI
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KOMIIOHEHTIB KpOBI, fKI MPU LBOMY OTPUMYIOTh — KOHLEHTPATH TPOMOOLUTIB,
JCUKOIUTIB, 301THEHY JIEUKOIMTAMH CBIKO3aMOPOXKEHY Ila3Ma 1 EpUTPOIMTHI
Tpancdy3iiini cepenoBuia [56,57]. Po3pobnstorhes MeToau (pakilioHyBaHHs O1IKIB
IUIa3MU 3 LUJUTK0 OTPUMAaHHA IpenapariB cupsiMmoBaHnoi nii. KpioGiosoris 3a0e3neuye
BIIPOBA/KCHHSI B MPAKTUKY METOIB TPUBAJIOTO 30epiraHHs KOMIIOHEHTIB KPOBI MPH
yIbTPaHU3BKUX TEMIEpaTypax. B ycraHoBax ciy:k0u KpoBi BIPOBAIKYIOTHCS METOAH
ABTOMATUYHOI peecTpallii mporecy B3sTTS, MepepoOKu, 30epiraHHs 1 3aCTOCYyBaHHS
KOMITOHEHTIB KPOB1 Ha OCHOBI 1H(pOpPMaLIMHUX TeXHOJOr1H. PeanizyeTbcs 3aBaaHHs
KOMIT FOT€pHU3allii 1 BIPOBAIKEHHS CUCTEMHU IUTPUX-KOJIyBaHHA. Po3po0istoTbes
Meroau iHakTuBalli iHQekiiHuX are’TiB ['TI i3uko-XiMIYHUMU TEXHOJOTISAMU 1
MEIMKaMEHTO3HUMH 3ac00aMM B MEPIOAN 3arOTOBKH 1 MEPEPOOKH JOHOPCHKOI KPOBI

Ha KOMIIOHEHTH 1 MpemnaparTH.
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1.7 IlepBuHHA JiM(pOMa EeHTPATBHOI HEPBOBOI CHCTEMH

[lepBunna mimdoma rneHTpansHoi HepBoBoi cuctemu (I[IJILIHC) € pinkicHorO
dbopmoro HeXOKIHCBKUX 3i0sikicHUX JiMboMm (H3JI), mo BUHHMKAE y TEHTpaIbHIM
HepBoBil cucteMi (LIHC) Ta BigHOCHTBCS 710 JTIIM(POM BUCOKOI'O CTYIIEHIO 3JI0SIKICHOCTI
3 arpeCUBHUM KIiHIYHUM niepedirom [57-59]. Brnepie y 1929 pomi P. Bailey onucas
IUIHC, sk capkoMmy croiydHoi TkaHuHU [60]. YV mojanbIiuX TiCTOJIOTTYHUX
kiacu@ikaiigax nana jgiM¢oma Oyiia BiIHECEHA O CApKOM PETHKYJISIPHOT TKAHUHU Ta
Mikporiaiom [61]. YockoHalIeHHS METOJIB JOCIIKEHHs, SIK TICTOJIOT1YHUX, TakK 1
IMyHOTICTOXIMIYHMX, BCTAaHOBWJIMA JIM(OiIHY HNPUPOLY MNYXJIUHH, IO Jajo
MOXUTHBICTH Knacudikysaru i, sk [IJILTHC [59].

[IJILHC cknanae npubnusHo 1% ycix nepBUHHUX MYXJUH FOJOBHOI'O MO3KY
ta 1-2% Bunaakis H3JI. 3a pesynpraramu National Cancer Institute Surveillance,
Epidemiology, and End Result 3axBoproBanicts Ha TTJIIITHC mix 1973-1975 ta 1982-
1984 pokamu 30unbmIMIACK B TpH pa3u. [loganbiinii aHami3 BCTAHOBUB IMiABUIICHHS
kutbkocTi BunaakiB [IJIIHC y Bcix BikoBUX rpymnax xBopux Otk HXK y 10 pasiB Mix
1973 Tta 1992 pokamu, 110 MOXJIMBO TOSICHUTU 1 YJOCKOHAJEHHSM METO/IIB
miarHoctuku. [lpm [IJIHHC y nyxiauHHMKA [Opolec 4YacTimle 3alydaeTbes Ouna
pPEYOBHHA MAPABEHTPUKYJISIPHOI AUISTHKU F'OJIOBHOTO MO3KY, TaJlaMyC, MO30JHUCTE TLIO
ta Oazanpuuii ranriii [JHC. Bcranosneno, mo y 1,6-9% xBopux na TIJILHC
BUSBJICHO Bipyc iMyHOAedinuty 1 cxmibHicTh 10 [IJIIIHC 3BOpoTHO-pOomOpIiiiHa
kiutbKocTi CD4 mo3uTUBHUX KINTHH [62-64].

Cepenniii Bik xBopux Ha I[IJIHHC mnos'szanux 3 CHIJ 3a pesynabTaTamm
niteparypu € 30-40 pokiB [65-67]. JlarenTHuii nepiof Bix BusBiaeHHs BLJI 1o po3BuTky
aiMpoMu CcKiIazia€ B CEpeIHbOMY S5 POKIB. BuIblll XapakTepHUM JisI XBOPUX Ha
ITJIHC nop'szanux 3 CHIJI € anomnexkcuuni npuctynu (25%) [68].

3araJpHUMU KJIIHIYHUMH CHUMIOTOMAaMH JOCHIDKEHUX XBOPUX Ha TMOYaATKY
3aXBOPIOBAHHS OyJIM BOTHMILEB] MPOSIBU XBOPOOU (TOJIOBHUM O11b, TEMINApE3), IO €
HACJTIIKOM YpaKeHHsI MyXJHWHOK JIOOHOI J0Ji, MO3OJHMCTOTO Tijla Ta TIMOOKHX

NEPUBEHTPUKYISIPHUX CTPYKTYpP MO3KY. 3a AaHUMU aBTOpiB [57,63,64] y TpeTunu
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XBOpHUX Ha MOMEHT BcTaHoBieHHs miarHo3y [IJIITHC moxyTts OyTu remimapes abo
adazis. Y 10% xBopux Ha [IJIIIHC mepBHHHO BUSBIAIOTHCS amoOIICKCUYHI YIapH,
OJIHAK, BOHM € OUIbII  XapaKTEPHOIO CKaprow s XBOPHUX 3 IJIioMOI abo 3
METAaCTUYHUM YypaXeHHsIM Mo3Ky. binmbmie Hix y 40% xBopux nHa [IJIIHC y
NyXJIMHHUN TIPOIEC MOXYTh 3aydaTucs 1 OOOJIOHKHM MO3KY (JI€NTOMEHIHTIaJIbHE
ypakeHHs). s XBOpUX 3 JIENTOMEHIHTIAIBHUM YPAKEHHSIM MO3KY € XapaKTepHHUM
30UTBIIICHHS ~ BHYTPIIIHBOYEPETTHOTO  THUCKY, OararoBOTHUIIEBa IiepeOpanibHa
HEBpOMarTisi Ta HEBPOJIOTIYHA CUMITOMAaTHKa, IO BigoOpaxkae OararopiBHEBE
3aJIy4aHHs y MMYXJMHHHAX IPOLEC CTPYKTYP FOJIOBHOTO MO3Ky. bimspko 15% xBopux
Ha [IJIIIHC 3a pe3synbraramu aBTopiB [69-71] MaOTh OYHI CUMIITOMHU: CTEPTHH,
3aTbMapeHUi 3ip, 3MEHIIEHHSI TOCTPOTH 30pYy, a00 XBOPHUIA BIIMIYAE “MYIIKH NEpea
ounma’.

[Ipu xomm’roTepHii ToMorpadii BChoro Tija y 0OCTEKEHUX HaMU XBOPUX HE
OyJI0 BUSIBJIEHO CHUCTEMHOI'O YPa)K€HHS MyXJIMHHUM IPOLIECOM JIM(OiTHUX OPraHis,
MIEYiHKH, JIETeHb Ta 1HMUX opraHiB. [Ipu Giomncii KICTKOBOI0 MO3KY y IIMX XBOPHUX HE
J1arHOCTOBAHO YpPaXX€Hb KICTKOBOI'O MO3KY MYXJIMHHUMU KIITUHAMU. Y 2-3% XBOpUX
npu [IUILHC mae micue cucteMHe ypakeHHS MYyXJMHHUM HOpoUecoM JiM(pOiTHUX
OprasiB, NEYIHKHU, JET€Hb, KICTKOBOI'O MO3KY Ta IHIIUX OPTaHiB, 110 BUABJISIETHCS MPU
KOMIT I0TE€pH1i ToMOrpadii BCbOT0 Tij1a XBOPUX, O101CIi KICTKOBOTO MO3KY [62,64,72].

[Tpu mpoBeaeHH1 MaraiTHO-pe3oHaHCTHOTO ckanyBaHHsA (MPC) y o6cTexxennx
xgopux Ha [IIJIHHC nimdoma Oyna po3TamioBaHa CyNpaTeHTOPIiaIbHO —Ta
NEPUBEHTPUKYIISIpHO. [ HalO11p 1H(GOPMATUBHOTO METOAY Bi3yalli3alii BOTHUIL
ypaxkeHHss HepBoBoi TkanuHu Tmipu I[IJIIHC mnpoBoawim MarHiTHO-pe30HAHCHE
ckanyBaHHs (MPC) 3 koHTpacTHUM nOcueHHM rajgoniHieM. [lomkomkenns Ha MPC
300pakeHHl 0€3 3aCTOCYBaHHsSI KOHTpacTy Oyno rimo- abo rumepinteHcuBHe. [lpu
npoBegeHHi MPC 3 ranosniHieM MyxjuHa Ha 3HIMKaxX BUIUISIAJIa OJHOPIAHOIO Ta
mIbHOK. HaOpsik TKaHWH HABKPYT MYXJIUMHH, OKOCTEHIHHS, KPOBOBHJIMB a00 KiCTa
HexapaktepHni g [IJIIHC, mo mgomomarae mis mpoBeacHHS AuEpeHINHHOT
JIarHOCTUKH 3 YPa)XE€HHSMU TOJOBHOTO MO3KY MPU COJIJHUX MYXJIUHAX T'OJOBHOIO

MO3Ky Ta IpU METAaCTaTUYHOMY YypaxeHHI Mo3ky. Y xBopux Ha I[UIHC, sxi
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acomiiioBani 3 CHIJ[ mpu MPC 3a manumm M.C. Chamberlain Ta cmiBaBt. [73],
KOHTPACT 3aMOBHIOE MyXJIMHY HEPIBHOMIPHO Ta T€TEPOTEHHO.

[Tpu npoBeneHi Oioncii MyXJUHU Y OOCTEXKEHUX XBOPHUX BHUSBICEHO PUXIY
IPaHyJIbOMY 3 HE OKpPECIEHUMHU MOIIKOJKEHHSIMH, HEKpPO3, KPOBOBWIMB Ta
HeoBacKyJsipu3aii. [Ipy MIKpOCKOMYHOMY JOCIIKCHH] MyXJIUHU J1arHOCTOBAHO
nudy3Hy iHPITTpaLio JiMPOLKUTAMH, YaCTUHA SIKUX OyJa MpencTaBicHa BEIUKUMHU
gimporuTaMu, a TakoX crocrepiranuca JdimdooOmactu. PasoMm 3 myxXJIMHHUMH
JiMpouuTaMu 3yCTPIYATIUCA Y HEBEJIMKIA KUIBKOCTI HOpMalbHI Mami JiMouutu. 3a
JAHUMHU JITEPATYPH y TICTOJIOTIYHOMY MaTepialii pa3oM 3 MyXJMHHUMH JIMPOLHUTAMU
MOXYTh 3yCTpi4aTUCS y HEBENUKINH KUIBKOCTI HOpMaibHI Maii B-mimdorutu Ta
peaktuBHi T-nmimdpouuT. B okpeMux Bumaakax myXJjiuHa MO>KEe HaBITh MIPOPOCTATHU B
CTIHKY KPOBOHOCHOI CyinHH [74].

[Ipy iIMyHOTICTOXIMIYHOMY MOCTI/DKEHHI MyXJIMHU Y IIUX XBOPHX BHSBJICHO
CD20-mo3utuBHUN (DEHOTHUIT 3JIOAKICHUX KJIITHH, 110 JO3BOJJIO HAM BCTAHOBHUTH
TimMbOoiTHY TpUpOay MyXJIMHU Ta MpoBecTu audepenttiiny agiarnoctuky mix [TJIIHC
Ta TTIOMOIO, METACTATUYHUM YPaKCHHSAM TKAHWMHA MO3KY. 3a JaHWMH JIITEpaTypu
NCAM (neural cell adhesion molecule)/CD56 Takox ekcrnpecyeTbcsi Ha MOBEpPXHI
nyxJuHHUX KIiTuH y XxBopux Ha IIJIIIHC 1 € xapaktepHum Mapkepom s B-
kimituHHOT nipupoau H3JI [75]. R Bashir ta cniBaBt. [76], qoBenu, Mo Ha MOBEPXHI
nyxiuHHuX K1THH npu [IJIHC BusBiseThCst ekcrpecis akKTHBAIIWHUX aHTUTEHIB
CD23, CD25 ta TNK-TAR. 3a nanumu mitepatypu, y 5-10% xBopux na IIJILTHC
Moxxe 3yctpryatucs CD3+, CD45RO+ ¢enortur, 1m0 € XxapakTepHUM Il IEPBUHHOL
T-xmiTuHHOT TiMpoME 1IeHTpalibHOT HepBOBOi cuctemu [74]. [Ipu uToreHeTHYHOMY
anami3zi y xBopux Ha I[UJIHHC BusBnfioTh kjIoHaJNbHI aHomami 1, 6, 7 ta 14
XPOMOCOMHM, IO TAKOX JO3BOJSE MIATBEPAUTH JTIMGPOITHY NPUPOIY MYXJIUHU Ta
BimHectH ii 1o H3JI [64]. Okpim toro T. Kumanishi Ta criBaBT., BCTAHOBHJIM Y XBOPUX
Ha [UJIITHC BusiBnserscst MmyTatiist Xxpomocom pl5 ta pl6 [ 75].

Opnieto 3 0coOMUBOCTEH OIIBIIOCTI XPOHIYHHMX JIIMOMPOJIi(hepaTuBHUX
3axBoproBanb, y Tomy uucii [IJIIHHC, € HeBU3HAYEHICTh iX MOAANBIIOTO MEpediry

MicJsl BCTaHOBJIEHHs a1arHo3y. J.M. Ferreri Ta cniiBaBT., B pe3yJIbTaTi CIIOCTEPEKEHHS
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3a 378 xBopumu Ha [IJILTHC BcTanoBuiM, 110 Oe3nepedHy LIHHICTD JJIsI BUSHAUYECHHS
MIOJIAJTIBITIIOTO TIePediry MyXJIHMHHOTO MPOIIECY MA€ BIK XBOPHUX, 3aralbHUMN CTaH XBOPUX
3a wkanoro ECOG-BO3, piBeHb JaKTaTAETiIPOreHa3u y CUPOBATIl KPOBI XBOPHX,
pIBEHb MPOTEIHY Yy CHMHHOMO3KOBIM pIOUHI Ta YpPaXKEHHS MYXJIUHOK TIIIMOOKUX
CTPYKTYp MO3KY [74]. ABTOpH JI0OBEJIH, 1110 111 II'ATh KPUTEPIiB JOMOMAraroTh BUAUIUTH
IpyIly XBOPUX 3 HU3BKUM, IPOMIKHUM Ta BUCOKUM PU3UKOM 3 TOUKH 30py MEPCIEKTUB
Ta MOXKJIMBOCTEH X MOJANBIIOTO JIIKyBaHHS Ta BIKUBaHHS. [IporHocTidna posib 1miei
cucteMu OyJia MIATBEPKEHA 1 Y MOJANIbIINX AOCHIpKeHHIX y xBopux Ha [IJIIHC,
kUM OyJi0 mpoBejieHe JiKyBaHHsI BUcokoA030BuM (B]l) merorpexcarom (MTX). 3a
nanumMu nporHoctuyHoro iHaekcy (I1I) 3aranpHe 2 piuHe BHXKMBAHHS XBOPHUX
HU3BKOTO pu3uKy ckiaaae 80%, npomixkHoro — 48%, a BUCOKOTo pu3uky — 15%.

OO6mupHa (arpecuBHA) PE3EKIIisl HE TOKpAIly€e BUKUBAHHS Ta MOXKE IPUBECTH
JI0 TIOTIPIIIEHHS HEBPOJIOTTYHOT cuMIniToMaTnky y XxBopux Ha [IJILTHC [77].

Bukopucranus KOpPTHUKOCTEpOiliB (AekcameTa3oH 6 wMr Ha J00y) [is
nikyBanHs xBopux Ha [IJIITHC mo3Bonse gocsrtu 3aransHOi Bignosiai y 40% [78].
3MeHIlIeHHs po3MIpiB MyXJIMHU 32 pe3ynbraramu MPT BinOyBaeThcs Bxke uepes 24-48
TOJIMHUA TICAS MNPUHAOMY CTEpOiliB, TOMY 3aCTOCYBaHHS KOPTHUKOCTEPOIiB
PEKOMEHJIOBAHO  IIICIS  TICTOJIOTIYHOTO  JOCHIJKEHHS  HOBOYTBOPEHHS  Ta
BCTAHOBJICHHS JI1arHO3Y.

Jlimboma neHTpaIbHOT HEPBOBOT CUCTEMH € YYTIIMBA J0 MPOMEHEBOi eHeprii
tomy paaiorepanis (PT) mo3ky Oyna craHIapTHUM METOJOM JIIKYBaHHS BIPOIOBX
0aratboXx poKiB. 3arajibHe BUKMBAaHHS XBOPUX IIpH 3acTocyBaHH1 PT rogoBHOro Mo3ky
kKonuBaeThes Bij 10 1o 18 MicsiniB, a 3arajibHe 5-TH piYHE BUKHUBAHHS CKJIAJIa€ TITBKU
10% [79-81]. 3a pe3ynbraramu A.Lister Ta criBaBT., KpaHiocmniHainbHa PT He 3011b11y€e
BrokuBanHs xBopux Ha [IJILHC mopiBHSHO 3 3aradbHUM OMPOMIHEHHSM TOJIOBHOTO
MO3KY, aje OOMeXye B TMOJAlbIIOMy NPU3HAYUTH XIMIOTEpamilo B 3B 3Ky 3
PO3BUTKOM TOKCHUYHHMX MOCTIPOMEHEBUX peakiii [74]. 3anuiaerbest CynepewinBoio
onTtuMalibHa cymapHa no3a onpomideHHs (C1O) mpu mposenenni PT Ha mMo30k. 3a

pe3yabTaTaMu OKpEeMHX JOCIIJKEHb KIiHIYHO oOrpyHToBaHotro € CHO 40-50 I'p.
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JloBeneHo, 1O Npu 30UIBIIEHHI J03M ONPOMIHEHHS KOHTPOJb 3a IMyXJIMHOK HE
MOKPALIY€ETHCS Ta HE 301IbIIYETHCS 3arajbHe BIXKUBAHHS XBOPHUX.

XBopuM Ha [TJIIHC y skux niMm¢oma po3TaiioBaHa iHTpakpaHiaibHO, abo €
aimpomoro oka [71], nons onpomidneHHss npu PT He moBUHHI nepekpuBaTUCs, 11100
MIHIMI3yBaTH OYJb-IKI TOKCHYHI HACHIJKH JJIS OYHOTO HEpBa Ta CITKIBKM OKa.
[TpomiHb onpoMiHEHHSI HEOOX1AHO C(OKYCYBATH B MPOEKIIIIO 33JHBOI APYTOT TPETHHH
ouHoro si0iyka, a C/1O He noBuHHa nepeBuiyBatu 36-40 I'p [82,83].

[TpoBenenHs xiMioTepanii ICTOTHO MOKPALIUIIO PE3YJIbTATH JIKYBAHHS XBOPHUX
Ha [UUIIHC. Opnak, cranmapthi pexumu (CHOP, MACOP-B, ¢aynapa6in), mio
BUKOPHUCTOBYIOTD JIJIs JIIKyBaHHSI XBOPHUX HA CUCTEMHI JTiM()OMH HE31aTHI TPOHUKATH
yepe3 remaTo-eHuedaniuauii 6ap’ep 1 TOMy BOHU Majoe(EeKTUBHI JJIs Teparii XBOPUX
Ha J1IM(POMH IIEHTPAITLHOT HEPBOBOI CUCTEMH.

BucokonozoBuit (BJ]) merorpekcatr (MTX) € ogHuM 3 e(eKTHBHIMINX
HUTOCTATUYHUX IpenapariB mis jgikyBaHH1 xBopux Ha ITJIIIHC. Bceranosneno, mio
no3a MTX, sika mpoxoauTh depe3 remaro-eHiedaniyauii 6ap’ep Ta BUKIUKAE JII3HUC
NYXJUHHUX JIM(OUUTIB MPH JIIMPOMI FOJIOBHOIO MO3KY NOBHMHHA OyTH He MeHIe |
r/M?, a 103a 3,5 r/M? € MiHIMaJIBLHOIO JUIS 3HULIEHHS 310sKicHuX JiMdormTie y CMP.
VY G1IBIIOCTI PEKUMIB IUTOCTATUYHOI Teparii BUKOPUCTOBY€EThCs J03a MTX Bin 1 1o
8 r1/M*> B MoHOpexuMmi a0o B KOMOiHamii 3 iHIMMH XiMiOTepaneBTHYHUMU
npenaparamu (Tad.1). AHami3 pe3yabTaTiB paHJ0MI30BaHUX Ta MUTOTHUX JTOCHII>KEHb
JIOBIB, 1110 OUIBIII CYTTEBI pe3ybTaTH Tepallii OTpUMaH1 y XBOPUX, SIKUM ITPOBOIUIIOCS

KOMOIHOBaHE JIiIKyBaHHs (IUTOCTaTUYHA Ta TpOMEHeBa Tepartis) [84-89].
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Ta0man 1

Pexxumu ximioTeparii nis mikyBanHs xBopux Ha [TJIIHC

Cxema IIXT EdexTuBHICTh
3arajibH Meniana
a BIDKMBAHHSI,
BIATIOBI] Mic.
b %
[IXT MetunmpeHi3oJIoH - 60 MT/M? 81 46
“MBVP” BHYTpIIIHBO, | - 51eHb
(2xypca Mertorpekcar — 3 r/m*> posenno, 1,15
KOXKHI 28 | A€Hb 13 JIGHKOBOPUHOM
mauiB)+  PT | Teninosux — 100 mr/m?> gosenno, 2,3
(40I'p) n06a
(n=53) Kapmyctun — 100 MI/M? TOBEHHO, 4 1eHb
P.M.P.Poor | MetotpekcaT - 15 Mr iHTpaTeKalbHO,
tmans ta | 1,15 neup
CITIBAaBT., [{utopabin - 40 mr iHTparekanspHO, 1,15
[87] JICHb
['i1poKOpTH30H - 25 MI IHTpaTEeKaJbHO,
1,15 nenn
MXT(MTX | Metotpekcar — 8 r/m? nosenno (1, 14, 28, 74 22.8 +
) 42, 56, 68, 80, 92 nennp) 3 neiikoBopunom |  (I1P-
(n=23) T. 52%)
Batchelor
Ta CIIIBAaBT.,
[86]
[1XT Metotpekcar 3,5 r/M? 10BeHHO 90 60
“MPV” (1,7,14,21,28 nenn) 3 1eHKOBOPUHOM (ITP-
+ PT (45 | IIpokap6azun — 100 mr/ m> (1-7, 14-21, | 33%)
I'p) 28-35 neHb) BHYTPIIIHBO
(n=52) Binkpucrun - 1,4 mr/ M?(1, 7, 14, 21, 28
. Abrey Ta | 1eHb) TOBEHHO
CITIBaBT.,
[88]
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MXT(M Metotpekcar - 3,5 r/m?> gosenno (1, 21, 88 33
TX) + PT 42,63, 84 neHn) 3 1eHKOBOPUHOM (ITP-
(40 I'p) 33%)
(n=25)
J.Glass Ta
CITIBaBT.,

[81]

MXT(MTX | Metotpekcar - 3,5 r/m?> nosenno (1, 14, 92 54 +
) + PT (30- | 21 neHb) 3 IEHKOBOPUHOM
44 T'p)
(n=13)
AA.
Gabbai ta
CITIBaBT.,

[92]

MXT(MTX | Metorpekcar — 1 r/m? 1 BerHo (1, 8 neHp) 95 33
) + PT (45 | 3 nelikoBopruHOM (ITP-
I'p na 15 | [uropabin - 60 Mr iHTpaTeKanbHO, 2 pa3u |  82%)
JICHB ) Ha TxaeHb 3 1 nus tepanii (skmo CMP
(n=39) MO3UTUBHA)

P. O’Brien
Ta CIIBAaBT.,

[93]

Opnak, Teparisi BACOKOJ030BUM METOTpeKcaroM y koMmOiHaiii 3 PT € Outbin
e(EeKTUBHOIO Ta MEHIIIE TOKCUYHOIO Y XBOPHUX BiKOM 110 60 pOKiB, y SIKMX 3arajJbHHUMA
cran 3a mkaimoro ECOG-BO3 Bignosimae Menme 2, a6o 70-100% 3a mkajoro
Kapnascbkoro. OkpiM TOro, He00X11HO 3a3HAYNTH, 1110 KIIPEHC KPEATHHIHY Y XBOPUX
Ha [TJIIIHC, sskuM mpoBOUTHCS JIIKYBaHHS BUCOKOI030BUM METOTPEKCATOM, TIOBUHEH
nopiBHIOBatu Oinbiie 50 mui/ron, a 3a pe3yibTaTaMU OKPEMHX JOCHIIKEHb —
nepesuiryBata 60 MiI/Toz.

JlikyBanHsa xBopux y Bimi ctapme 60 pokiB B[l MTX, 3a nanumu K.Hoang-
Xuan Ta criBaBrt.,[89], L.Abrey Ta cmiBaBT., [§8] mpU3BOANTH 10 TSHKKUX yCKIIATHCHD,
HEHPOTOKCUYHICTD criocTepiranu maibke y 50-80% Bunazkis, mo y 16-25% xBopux

CTa€ TOJOBHOIO MPUYMHOIO JIETANIbHOCTI. Omny0IliKOBaH1 pe3yiabTaTH PaHI0MI30BaHUX
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JOCIIKEHB Tepamnii XBOPUX BIKOM cTapiue 60 pokiB, SIKUM MPOBEAEHO LIMTOCTATUYHE

JiKyBaHHS a00 MpOMEHEeBa Teparris HaBelleHi y Tab. 2.

Tabaums 2

Pe3yabTaT KOMOIHOBAHOIO JIIKYBAHHS (IUTOCTATUYHOIO Ta
npomMeneBoro) xpopux Ha IIJIHHC crapiue 60 pokis

Atop | Kimbkic | Cxema [IXT IIpomeneBa Meniana | JlemeHiis
JOCITIIK Th Tepamis BWKMBAHH
CHHS XBOPHUX s, MIC
D.Nelso 17 3aranbHe 7.6 He
n Ta ONPOMIHEHHS ONMUCAaHO
CITIBaBT., TOJIOBHOTO MO3KY
[90] 40Tp +20I'p Ha
MIPOCKIIIFO
NyXJIUHU
C.Schult 34 CHOD 3aranpHe 10.7 He
z Ta (muxnodocdam | onmpomiHeHHS OMHUCaHO
CITIBaBT., 171, TOJIOBHOT'O MO3KY
[91] Binkpuctud, |41 Ip +18p Ha
aApiOMIIMH, | IPOEKIIiIO
JI€KCaMETa30H) | MyXJIMHU
B.O’Neil 26 CHOP 3aranibHe 9 He
1 ta| (>60) | (uuxmodocham | ompoMiHEHHS OMHUCAHO
CIIBaBT., 10 11, TOJIOBHOTO MO3KY 6
[92] (>70) BiHKpucTHH, | S0Ip
aAp1OMIIIUH,
MPEIHI30JI0H),
1uTapadi
B.Desabl 85 MTX 3 r/m> | 3aranbne 18 48%
ens Ta Teninosusn, OTIPOMIHEHHS
CIIBaBT., KapMyCTHH | TOJIOBHOT'O MO3KY
[93] 40Tp
E.Bessel 14 MTX 1,5 r/m? | 3aranbHe 23 62%
Ta CHOD, OTIPOMIHEHHS
CIIBaBT., KapMyCTHH, | TOJOBHOTO MO3KY
[94] nutapabin | 451p + 10 I'p na
IIPOCKIIIFO
My XJIUHU
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L. De 41 MTX 2,5 r/m? | 3aranbpHe 21.8 19%
Angelis [IpokapOa3uH | onpoMiHEHHS

Ta BiHKpUCTUH | TOJJOBHOTO MO3KY

CHIBaBT., nutapabin | 45 I'p abo 36 I'p

[95]

Pesynbratu 11 ¢a3zu pangomizoBanHoro pociimxeHHs D.Nelson Ta crmiBasr.
[90], mokazanu, 1m0 MeiaHa BIJKMBAHHS XBOpHUX crapiine 60 pokiB, SKUM MPOBEEHA
TIJIbKA IPOMIHEBA Teparnig JopiBHIoBana 7,6 micsuis. 3rogoM C.Schultz ta cmiBasrT.
[91], B.O’Neill Ta criBaBT. [92], noBemnu, 1110 IpPOBEACHHS KOMOIHOBAHOTO JIIKYBaHHS
ITXT 3a cxemoro CHOP ta PT ne mokparirye pe3yabTaTH JiKyBaHHS XBOPUX MOPIBHSHO
3 PT. Meniana BWXMBaHHS y XBOpUX micig KoMOiHoBaHoro sikyBaHHs (IIXT
CHOP+PT) cranoBuna Big 6 mo 10 micsmiB. Kpamii pesynbrat Oyiau oTpuMaHi y
xBopux Ha [IJIIIHC Bikom crapmie 60 pokiB, ko Oyjia mpoBeaeHa KOMOIHOBaHa
tepamigs BJ[-MTX 3 3aranpHUM ONPOMIHEHHSM TOJOBHOTO MO3Ky [93]. Memiana
BIDKMBAHHS Yy IUMX XBOpUX JopiBHIOBasa 18 wicsamiB. Opnak, y 48 % XBopux
CHOCTEpIrajy BIATEPMIHOBAHI TSKKI HEBPOJIOTIUHI ycKiaaHeHHd. Jlocmimxennsa E.
Bessel Tta crmiBast. [94], mokasanu, o gikysanns BI-MTX (1,5 r/m?) y koMOinaii 3
IHIIMMU LUTOCTAaTUKaMH (KapMyCTHH, LuTapaliH, BIHKPUCTUH, LHKIOo(ochamin,
JOKCOPYOIIMH) 1 AEKCaMEeTa30H 3 MOoJaibIuM npoBeAeHHsIM PT mo3Bossie mocsartu
MeJllaHy BIDKUBaHHA 23 MICAIIB y XBOPUX CTapIIOi BIKOBOI rpymu. Xoya Iie
JOCJIPKEHHST BKJTIOUAJIO TIILKM XBOpHUX MoJiofiie 70 pokiB, ajge HEUPOTOKCHUYHICTh
Oyna miarnHoctoBaHa y 62% xBopux. L. De Angelis Ta cmiBaBT. [95], onyOnikyBanu
pesyabratu Il da3um paHa0Mi30BaHOTO JOCTIIHKEHHS 3 BHUBUCHHS €(DEKTUBHOCTI Ta
Oe3ne4nocTi nposenenns aikysanas BJI-MTX (2,5 r/m?) 3 BxmodeHHsaM inmmx 1T
(mpokap6a3vH, BIHKPUCTHH, I€KCaMeTa30HOM, nutapadin) tTa PT. Bcranoneno, 1o
MejlaHa BHOKMBAHHS y LIMX XBOPUX JOpiBHIOBaja 21,8 MicAlliB, a HEHPOTOKCUYHICTD
micias JKyBaHHs cnocrepiranu y 19% xBopux. MeHle TOKCMYHMM Ta OUIbIIE
e(eKTUBHUM, 5K 3a3Ha4eHO y pesysbrarax R. Freilich ta cmiBasT., [96], N.Siobhan Ta
cmiBaBT., [97], L.Abrey ta cmiBasr., [98], L. McAllister Ta ciBaBr., [99], K.Hoang-

Xuan Ta cmiBaBT, [89] € nikyBanns xBopux Ha [IJIITHC Bikom cTapiie 60 pokiB TUTEKH
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BJI-MTX B M0HO pexuMi a00 3 iHIIMMH ITUTOCTaTKamu 0e3 npoBeaeHHs PT (Ta6:m1.3).

Meniana BWXXKMBaHHS IIMX XBOpUX ckiagama Bix 14,3 mo 36 wmicamiB, a

HEUPOTOKCUYHICTH I1arHOCTOBAaHA TIIBKU Y 5-8% XBOPHX.

Tabnuusa 3

PesyabTaTn muTocTaTu4HOrO JikyBanusa xpopux Ha IIJIHC crapue 60 pokis

Aptop | Kimbkic Bik Innexc Cxema [IXT Meniana | JlemeH
JIOCIIIKE Tb xBopux | KapHOBCBhK BIDKHMBaH | 1, %
HHSI XBOpUX | (cepenH oro, % HSI, MiC
1),
POKH
R.Freilich 13 74 50 MTX B/B (1-3]30.5 0
Ta /M%),
CHIBaBT., npokapOa3uH,
[96] BIHKPHUCTHH,
TIOTEpA,
nurTapadin
N.Siobha 10 72 - MTX B/B (8 T/M?) | 36 0
n Ta
CITIBaBT.,
[97]
L.Abrey 22 70 55 MTX /B (3,5]33 5
Ta /M%),
CHIBaBT., npokapOa3uH,
[98] BIHKPHCTHH,
12 67 70 MTX B/B (3,532 83
r/™M?),
npokapOasvH,
BiHKpUCTUH + PT
(40 I'p)
L.McAlli 38 >60 - MTX B/a (2.5]16.3 0
ster  Ta r/™M?),
CITIBaBT., miknodochamin,
[99] €TOI0311
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K.Hoang- 50 72 50 MTX B/B | 14.3 8
Xuan Ta (Ir/m?),
CHIBaBT., npokapOa3uH,
[89] KapMYCTIH
MTX B/T,
nurapabiH B/T

BianogigHo 10 onmyomikoBanux ganaux, 20-30% xBopux Ha [IJIITHC € nepBuHHO
pe3uctenTHi g0 cranaaptHoi LT ta y 11-60% mnaiieHTiB pO3BUBAIOTHCS PELMAUBU
OPOTATOM JIBOX POKIB MICJS 3aBEPLICHHS CHELU(PIYHOrO JIIKYBAHHS Ta JAOCATHEHHS
noBHOi pewmicii. IlpoBeneHHs nuTocTaTUyHOi Tepamii Apyroi giHii abo PT mpm
nepBUHHO pe3ucTeHTHuX Ta peuuansi [IJIIITHC no3Boise focsartv 3arajibHy BiMOBIb
MeHIe HiX y 50% XBopHX 3 MeIiaHOO 3arajJbHOI0 BHKMBaHHS Bij 6 10 10 Micsiis. B
TENepilliHiii 4Yac Ha MO PAAY JOCHIIHUKIB TNEPCIEKTUBHUM € MPOBEICHHS
iHTeHcuBHOI Tepamii (IT) 3 Tpancmianrauiero croBOypoBux kiituH (ABTCK) 'y
xBopux Ha [IJILIHC npu peumausi ta pesucteHTHocTi [100-102].

K. Besien ta cmiBaBT. [103], C. Soussain ta cmiBaBT. [104], moBenu, 10
IPOBEICHHS  IHTEHCHMBHOI  XimioTepamii 3  TpPaHCIUIAHTAIIEI0  CTOBOYPOBUX
reMOIOETUYHUX KIITUH Npu3BoauTh A0 [1P y 40% xBopuX, sika TpUBAE y CEPETHBOMY
14-15 micsmi. S. Khalfallah ta cmiBast. [105], moka3amm, mo BOPOIOBXK 6 POKIB
XBOpUM 3HAXOAMBCS Y pemicii 6e3 Oyap SKuUX MPOSIBIB XBOPOOM MiCIsi TIPOBEICHHS
aBTOJIOT1YHOI TPAHCIUIAHTAIIl1 KICTKOBOTO MO3KY 3 mpuBoay peruaupy [IJIITHC.

C. Soussain Ta cmiBaBT. [104], mpencraBuiuM AaHl CTOCOBHO pE3YJIbTaTiB
ayToJsioriyHoi TpaHciianTamii croBOypoBux kimithH (ABTCK) y 22 xBopux Ha
[IJILHC npu penuaunBi Ta NepBUHHIN pe3ucTteHTHOCTI. CepeHiii BiKk XBOPUX CKIaB 53
POKH, Yac J0 peHUANBY XBOpPOOH, B cepeHboMY, ckiamaB 23 Micsas. Y 11 13 22 nux
XBOpHUX MyXJuHa OyJia pe3ucteHTHa 10 nonepeanboi [T abo PT. InTrencuBHa Teparis
(IT) Bxiroyana BBEIEHHS TIOTEPU Y BUCOKHUX J03ax (250 mr/mM? 9 1HiB, yepe3 7 JIHIB),
oycynbdany (10mr/kr 6 nHiB, uepes 4 A1) Ta nukiaopochamiay (60mr/kr Tpu HI Ta 2
nui). Ilepen nposenennsam IT+ABTCK, 12 xBopuM Oyno MmpoBEAEHO J1Ba LIMKIH

salvage Tepamnii 3 qurapabinom (2r/m> 2 no6wu depes 5 quiB ta 50 Mr/m? oauHy 100y
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uepe3 5 amiB) Ta eromosumoM (200 mr/m?> 2 noOm yepe3 5 nmiB). Bimmosins Ha
JikyBaHHS Oyna oTpuMaHo y 20 xBopux, npu oMy y 16 xBopux orpumana [P, y 2
xBopux — UYB Tta omgHOro xmoporo crabOimizaiisi xBopoOu. CepeaHsi TPUBAIICTh
BianosiAl Ha Tepanito (IT+ABTCK) 36epiranacs npotsarom 41,5 micsiinis. [Toka3nuk 3-
piunoro BwxkwuBaHHs micis ITHABTCK ckmanas 63,7% xBopux, a y 53% XBopux
pOTATOM 3 pOKiB He OyJi0 03HaK XBOpoOu. OHAK, B pe3yJIbTaTi IOTO TOCHTIIKCHHS
BCTAHOBJICHO, 110 TUIbKU BIK XBopux (ctapimie 60 pokiB) Ta MEpBUHHHM cTaTyc (3a
mkainor ECOG-BO3) BmuBaroTh Ha pe3yiibrat Tepaiii npu nposenensi [THABTCK.
JloBeneHo, 1mo xBopi crapue 60 pokiB Ta XBOpl 3 NOraHUM IMEPBUHHHUM CTaTyCOM
xBopux (2 Ta Oubmie 6amiB 3a mkanorw ECOG-BO3) Manu cTaTUCTUYHO MEHIIE 3a
TPUBAJIICTIO 3araJibHE BIDKUBAHHS Ta y IIUX XBOPUX YACTIIIEC PO3BUBAIIUCS JICTAIbHI
YCKJIQAHEHHS, Y TOMY YHUCII, 1 HBUPOTOKCHYHI.

OpnHuM 3 abTEPHATUBHUX MIAXOIB 10 JiKyBaHHs XxBopux H3JI, y Tomy umcni 1
npu [IJIIHC, € Bukopuctanus MoHokJoHanbHUX aHTUTU (MKAT) [106-107].

Bpaxosyroun, mo nyxnunHi kmitaad npu [JIIHC marote CD20-mo3uTHBHMIMA
(deHoTUNn, TOMY MATOI€HETUYHO OOrPYHTOBAaHUM € 3aCTOCYBAaHHSI PHUTYKCiMalOy
(MKAT po CD20-antureny). B Tabn. 4 HaBeneHi mepiul pe3ysiabTaTH JIIKyBaHHS

putykcimabom xBopux Ha [IJITTHC.

Tabnuis 4
Putykcima0 y nikyBanHi xBopux Ha [IJIITHC
ABTOp Bik YpaxeHHs JIKyBaHHS Kiiniuna | Pagiosori
XBOPHUX | CTPYKTYP BIJIMOBIAL | YHA
MO3KY BIIIIOB1Ib
J. Raizer | 61 Jlentomeninria | Putykcima6 375 | mokpamen | YactkoBa
Ta JIbHE MIr/M?> 10 BEHHO | HA B1IOBIIb
CIIBaBT., YpaKEeHHS lpa3 Ha THXIEHb
[108] (No4)
39 [Tapenxima Purykcima® 500 | Crabimizan | YacTkoBa
MO3KY Mr/M> 0 BEHHO | il XBOPOOH | BiANOBiAb
Ipa3 Ha TWXAECHB
(No4)

74




INNOVATIVE APPROACHES IN MEDICINE

A.Harjun |71 Jlentomeninria | Putykcimab 375 | CraGimizarn | He
paa  Ta JIbHE Mr/M?> [0 BEHHO | is XBOpoOM | 3MiHMIACH
CIBaBT., YpaKCHHS lpa3 Ha TWXICHb
[109] (Ne4)
57 Jlentomeninria | Purykcima6 375 | Crabimizar | YacTkoBa
JIbHE Ta | MI/M°> [0 BEHHO | i1 XBOPOOH | BiAIIOBiIh
napeHxiMaro3 | lpa3 Ha THXKIICHb
He ypaxkeHHs | (Ned)
MO3KY JlekcameTazon 6Mr
Ha J100y
T.W. 38 Jlenromeninria | I'mokokoptukoinu | HeBponori | YacTkoBa
Ruhstalle JIbHE ; PutrykciMa® o | yHa BIIIIOB1Ib
r Ta ypakeHHs BeHHO (800 Mr | HOpMoJTi3a
CITIBaBT., 3arajibHa 7103a); | ist
[110] 1uTapadin Ta
TUIPOKOPTU30H
IHTpaTeKaIbHO
- [Tapenxima Purykcima® 375 | mokpamen | Yactkora
MO3KY Mr/M?> goBeHHO | | HA BIJIIIOB1b
pa3 Ha THXICHb
(Ned)
H. Pels ta | 66 Jlentomeninria | Putykcima® 375 | mokpamen | He
CITIBaBT., JIbHE Ta | Mr/M?> [0 BEHHO | HA 3MIHHIACS
[111] napeHxiMaro3 | lpa3 Ha THXKIEHb

HE YPaXCHHS
MO3KY

(Ne2);

Purykcimab
1HTPABEHTPUKYJISAP
HO (100 MT
3arajibHa J103)
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33 [Tapenxima PT; nokpameH | Yactkosa
MO3KY Purykcimab HA BIJIIIOB1b
1HTPABEHTPUKYJISAP
HO (200 MT
3arajibHa J103a)
BcranoBneHo, 110  KOHILEHTpauis  purykcimady y CMP  micns

BHYTPIIIHBOBEHHOT'O BBEJICHHS € Jy’K€ HU3bKOIO, 1, B cepeaHboMy, ckianae 0,1-1%. 3a

pe3yiibTaTaMU SK CKCIICPUMCHTAJIbHUX, TaK 1 KJIIHIYHHUX HaHuX, IMCPCICKTHUBHUM €

inTpaBeHTpuKysipae BBeaeHHs MKAT uepe3 pesepByap Ommaya. H. Schulz Tta

CITIBAaBT.

[112],

omyOiKyBanu JaHi

mikyBanas 6 xBopux Ha [UJIHHC 3

iHTpaBeHTpUKyIsipHuM BBeAeHHS MKAT uyepes pesepByap Ommaya, K1 HaBeJEH1 y

Tabs.5. BBeneHHs purykcimMaOy XBOpl mepeHOCWIM Jo0pe, TUIbKK y 1 XBOporo

BiIMIYaJIacsi Hy1I0Ta Ta TPUIOTOIIOHHUI CUHIPOM.

Taban 5

Xapakrepuctuka xsopux Ha [IJIIHHC ta pe3yiabTaTn JiKyBaHHA

purykcimadom (H. Schulz ma cnieasm. [112])

Bik Hiarno3 | Cxema Konnenrparist Pesynbpra | 3aran | Yac
XBOPH JKyBaHHS pitykcimabay CMP | tu bHE 10
X JIKyBaHH | BUKH | TIPOT
POKIB IMicns nmo | Ilicns ! BaHHA | peCy
BEHHOIO | iHTpaBeH ,Mic |,
BBCJICHHS | TPUKYJISAP THXK
HUM H1B
BBCJICHHSI
66 IUIOH | Purykcimad 375 | 0,38 mxr | 10 [ToBHe 4 8
C 3 | Mr/M> 10 BEHHO MKT/MJT OUYMIIICHH
MeHiHri | 1 pas3 Ha s
QTbHUM | THKIEHDb (No2); 000110HO
ypaxkeHn | Putykcimab 10- K MO3KY
HSAM 40 Mr naBa paszu BIX
Ha THXKICHB My XJIUHH
IHTPaBEHTPUKYJI 170:¢
sipHO (Ne2) KJIITUH
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62 [UIIH | Purykcimab 10| He He IToBHE 10 16
C 3|Mr | pa3 Ha|Bu3HAYad | BU3HAYAJ | OUMILCHH
MEHIHI1 | TWXKIEHD " " '
QIbHUM | IHTpaTEKaJbHO 000J10HO
ypakeH | (Ned) K MO3KY
HAM BIJI
MyXJIUHH
179
KJIITHH
66 IJIOH | Purykcima® 25- | He 35,4 [Tporpec | 18 2
C 30 Mr 3 pa3u Ha | BU3HAYAT | MKI/MJI XBOpOOU
THUXKJICHD u
IHTPaBEHTPUKYI
sipHO (Ne2)
70 IUIOH | Purykcima® 25- | He 1.9 [ToBHa 14 6
C 3|35 Mr 3 pa3u Ha | BU3HAYaJd | MKI/MJI | peMicis
MEHIHT1 | THXKIEHD 5
QTBHUM | IHTPaBEHTPUKYJI
ypakeH | sipHO (Ne3)
HSM
30 bepkitr | Purykcimab 25 | He He IToBHe 2 6
a MI' 2 pasW Ha | BU3HA4Yaj] | BU3HAYaJ | OYHUIICHH
aiMpoM | THKIEHD 5 5 'y
a 3 | IHTPaBEHTPHUKYJI 000JI0HO
MEHIHT1 | SIPHO (Nel); K MO3KY
anpHUM | PuTykcimab BIX
ypaxkeH |25mr 3 pa3u Ha Iy XJIMHH
HSIM THUXJICHD 170
IHTpaTeKaJIbHO KIIITUH
(Ne2);
OTxe, aHami3yroun omyOIiKOBaH1 JaHi m0/0 JikyBaHHs xBopux Ha [IJILIHC y
MUHYJI POKH, MOXHA KOHCTaTyBaTH, IO MPU3HAYEHHS pHUTYKCiMady Oyio

OOrpYHTOBAaHUM y XBOpHUX 3 YPaKEHHAM OOOJIOHOK MO3KY, a 1HTPaBEHTPHUKYJISIpHE

BBEJICHHS MpernapaTy J103BOJISII0O OTPUMATH MaKCUMallbHy KoHLeHTpauio y CMP, 1o

€ HeOOX1THOIO JUIA JOCITHEHHS KIIHIYHOI B1AIMOBIII.
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[UIIHC e pigkicuoto ¢opmoro H3JI, mo mae HeCTpUSTIMBHIA MPOTHO3 Ta
XapaKTEPU3y€EThCSI KOPOTKOIO TPUBATICTIO KUTTS XxBopux [113-115]. lng giarHocTukm
Ta JaudepeHIiiHOol 1arHOCTUKKM HEOoOXigHO 000B’s3koBo mpoBoautu  MPC,
FICTOJIOTIYHE Ta  IMYHOTICTOXIMIYHE  JOCHKeHHS myxiauHu. [IpoBeneHHs
IUTOCTaTUYHOI Teparii B koMmOiHaIii 3 PT € HeoOXigHUM JJIsi JOCSATHEHHS MOBHOT
KJIIHIKO-F€MaTOJIOT14HOI pemicii. Hapasi mpogoBKy€eThCs MOIIYK HOBUX IMIXO/1B IIPH
mikyBanni [IJIIIHC, po3pobnstoTeess edeKTUBHI NMUTOCTATUYHI MNpenapaTtd Jyis
00pOTHOU 13 TAHUM HEYTOM, 1, OUYEBUIHO, CKOPO MU CTAHEMO CBIIKAMU YCIIIIHOTO 11

JIKyBaHHS.
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1.8 Bulip meroay BHIAaJIeHHSI CTOPOHHIX TiJl BepXHiX i HMKHIX KiHIHIBOK Yy
NMOPAHEHHUX i3 BOTHENAJIbHOI0 TPABMOIO

BiacyTHicTh €1MHOT TAKTHKY B JIIATHOCTHIII Ta BUIAJICHHI CTOPOHHIX T1J1 KIHITIBOK
PUBOJIUTH 10 HEOOIPYHTOBAHUX OTIEPATUBHUX BTPYUYaHb Ta HE3aJOBIILHUX HACIIIKIB
orepaTuBHOrO JiKyBaHHs [115].

[TominmmeHnHs pe3yabTaTiB MIarHOCTUKW Ta BUIAJICHHS CTOPOHHIX TiJT KIHI[IBOK
MOXe OYyTH AOCATHYTO HOpH OOIPYHTOBAHOMY MIAXOA1 A0 BUOOpY JIKYyBaJIbHO-
arHOCTHYHOI TAaKTHKH Yy AaHOI KaTeropii mopanenux [116].

Hamu po3po6iieHo Ta anpoOGoBaHO HOBI METOAM 1 MPHUCTPOI Uil BUHAYCHHS 1
KOHTPOJISI IOBHOTH BUJIAJICHHS CTOPOHHIX Ti1 KiHIIIBOK [117, 118].

3aJIe)KHO BIJI TOXOJUKEHHS, PO3MIpIB, BIACTUBOCTEH, JOKaji3allli, TIHOWHH
3QJISITAaHHST CTOPOHHIX T11 KIHI[IBOK MOJIMBE BUJAJIEHHS OCTAHHBOTO ITiJ1 BI3yaJIbHUM
koHTpoJieM. [1ix Bi3yaJbHUM KOHTPOJIEM MAETHCS HA YBa3i BUAAICHHS CTOPOHHIX T
KIHI[IBOK TIPH B PEXHUMI peajlbHOTO 4acy 3 ieHTHudikaiieo ocranaboro ad oculus
(mantoHOK 1).

Jlnst BunaneHHs He (pepoMarHiTHUX METAJIEBUX CTOPOHHIX TUI KiHIIBOK TaKOX
BUKOPHUCTOBYBAIAcs JIOXKKa JUIsl BUAAJICHHS, 110 MOKa3aHa Ha MATIOHKY 2.

BizyanpHO BU3HAUNUTH CTOPOHHE T1JIO HE 3aBXKIH MPEICTABISIETHCS MOKIUBAM. Y
TaKMX BUIAJIKAX BUJAJICHHS CTOPOHHBOTO Tijla 3AINCHIOETHCA 3a JOTMOMOTOIO

3arajJbHOXIPYPriYHOTO IHCTPYMEHTAPIs M1 TAKTUIBHUM KOHTPOJIEM (MaIIOHOK 3).

Mamtonok 1. Bugume cTopoHHE T1510 (METalIeBHI OCKOJIOK) JIIBOTO MEePEILTIvUs
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MastoHok 2. BujganeHHs CTOPOHHBOTO Tijla JIIBOT TOMIJIKH 32 JIOIMTOMOT OO JIOKKH

JUTST BUJAJIEHHS

Masmtonok 3. BunaneHHs CTOpOHHBOTO TiJIa paBoro crerHa y nopanexoro C., 26

POKIB 3a JIOMOMOT0I0 3aTHCKaya KPOBOCIIMHIOIOYOTO BUTHYTOTO TUITY BiibpoT
Ha wmamtonky 4 moka3aHoO BUJAJICHHS CTOPOHHBOTO Tija MPaBOro IulYa 3

KOHTPAINEPTYPHOTO JIOCTYITY 3a JJOMIOMOT 00 3aTHCKauya KPOBOCITMHIOIOUOT'O BUTHYTOTO

THUITy MOCKIT.
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£

Marntonok 4. BuganeHHs CTOpOHHBOTO Tij1a (METaaeBOro OCKOJIKa) MPaBoro iivya

3a JOIMOMOTOKO 3aTHUCKada KPOBOCIIMHIOKOYOT'O BUTHYTOT'O TUITY MOCKIT

BunanenHs CTOpOHHIX T KIHLIBOK TMiJ] amapaTHUM KOHTPOJEM MOXIIHBO Yy
pexumi 6e3nepepBHOro vacy (online), Tak B mepepuBYacTOMY (IIOKPOKOBOMY ) PEXKHUMI

- BUSIBJIEHHSI CTOPOHHIX T1JI, MAPKYBaHHS - 3aJIMIIEHHS MITOK Ha HIKIP1 (MAIIOHOK 5).

AL

o

0

a
Mantonok 5. MapkyBaHHA TpPOEKIii MICHs pO3TalllyBaHHS CTOPOHHIX TUT Ha

mKipy: a —micas Y3/1; 6 —1mix gac 1a3epHoi Bizyauizartii

[Iponec nazepHoi Bizyaumizaiii 1 BUAQJICHHS METAJICBUX CTOPOHHIX TUT Mif

anapaTHUM JIa3€PHUM KOHTPOJIEM, IO MOKa3aHUI HA MAJIIOHKY 6.
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B r

Mamtonok 6. JlazepHa Bizyanizailisi CTOpPOHHBOTO Tijia: a — IPOIIEC Yepe3paHOBOi
Ja3epHoi Bizyani3alii mpaBoi KUCTI; O — BUAaJIeH1 MeTaleBl OCKOJIKH (3) 3 paHH MpaBoi
KHCTi; B — MPOIEC YEepe3paHOBOi JIazepHOi Bi3yauizallii JIiBOTO; T' — BUIAICHHUMA

MeTajeBUN OCKOJIOK JIIBOTO Ijieda y mopaneHoro I'., 28 pokis

Takoxx BHIANEHHS CTOPOHHBOTO Tijla 3MIWCHIOBANM i PEHTreHOrpadiyHUM
KoHTposieM. HaiiOunpl yacta MokpokoBa METOAMKA, MPHU AKIH COYATKy BU3HAYaJIU
XapaKTEePUCTUKU CTOPOHHBOTO Tijia, MICHA LBOr0 HOro BWIyYaJId 1 HAa OCTAaHOK
MPOBOJIMIIM KOHTPOJIbHE peHTreHorpadidyHe IOCHIIKEHHS MPU HEBIEBHEHOCTI B

MOBHOTI BUJAJICHHS (MaJIFOHOK 7).

82



INNOVATIVE APPROACHES IN MEDICINE

‘nn|m||n|

a §)

Mamtonok 7. Jlani peatrenorpadii mpaBoro nepeamiivys (a) 1 BujaaeHi MeTalieBi

OCKOJIKH MpaBoro nepearmiygys (0)

BupaneHHss  CTOpOHHIX  TUT  KIHIIBOK  TiJ  KOHTPOJEM  YCTaHOBKH
dmopockomniuHoi/paaiorpadiuHoi MOOUIHHOT 3a JIOMOMOTOK 3arajibHOXIpypriuHOro

IHCTPYMEHTY NIOKa3aHO Ha MAJIIOHKY §.

B

Mantonok 8. BupalieHHS CTOPOHHBOTO Tida TiJ KOHTPOJIEM YCTaHOBKH

¢daropockomivHoi/pagiorpadigHO MOOUTHHOI 3a JTOMOMOTOI0O 3araIbHOXIPYPTridHOTO
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IHCTPYMEHTY: a — BUJJAJICHHA METAJIEBOTO OCKOJIKA IJIiva 37iBa y nmopanenoro C., 27
POKiB, 3 m0o6a micis mopaHeHHs, b — BUAaJIeHHSI METaJIeBOTO OCKOJIKA JIIBO TOMIJIKH Y

nopaneHoro /1 ., 36 pokis, 3 no0a miciis mopaHeHHs

TakuMm yuHOM, BUAQJIICHHS CTOPOHHIX TL MiJ ariapaTHUM KOHTPOJIEM J03BOJISIE
MiIBAIMUTH €(PEKTUBHICTh 1X BUIAJCHHS, KOJIM II€ HE MOXHA JOCATTH I1HIIIAMH
METOJIaMH KOHTPOJTIO.

VY Bumajgkax, KOJW BHHHKAIOTH MPOOJIEMH 3 MMPOCTOPOBUM CHPHHHATTSAM MiCIIsI
posramryBanHsi CT, BukoHanHs BuaaieHHss CT mig Bi3yaJbHUM, TAKTUIBHUM 1
anapaTHUM KOHTPOJIEM MPOXOAUTH 31 CKIAAHOIAMHU, MU 3aCTOCOBYBAJIM KOMOIHAIIIIO
IUX METOIB. Y Takii cutyailii BuOip KoMOiHaIlIl METOIB 3aJICKUTH BiJl JIOKaJ13aIlii 1
IMOWHYU PO3TallyBaHHS CTOPOHHBOTO TiJIa, HOTO PO3MipPiB, HAIBHOCTI a00 B1ICYyTHOCTI
dbepomMarHiTHUX BJIACTUBOCTEH.

3icTaBiCHHS PEHTTEHOTPAMU 3 HAMPSMKOM PAaHOBOTO KaHAIy TMPU3BEIO [0
BUJAJICHHS METaJeBOTO (PEpOMAarHiTHOrO CTOPOHHBOTO TiJia, IO TIOKa3aHO Ha

MAJIFOHKY 9.

a §)

Mastonok 9. BoruenansHe OCKOJIKOBE CIIINE MOPAHEHHS JIIBOTO MEPEAIUIdUs y
nopa"eHoro M., 26 pokiB, 3 mo6a micis MOpaHEHHS: a — PEeHTreHorpama B Oi14Hii
npoekuii; 0 — BUIAJEHHS METaNeBOro (PepoOMAarHiTHOTO CTOPOHHBOTO Tia 3a

JIOTIOMOTOI0 IHCTPYMEHTY MarHiTHOTO 0araro(yHKIIIOHaTEHOTO
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MeTtoa MITOK BUKOHYETHCS 3 (iKCalli€lo HIMIIbKaMH a00 1H'€KIIMHUMHU TOJIKaMHU
Ipy peHTreHorpadiuHuX JOCTIHKEHHIX, pu Y 3] 1 mazepHoi Bizyauizallii (MaJtOHOK

10).

a 0
Mantonok 10. BoruenanbsHe KyJbOBE cllilie MOPaHEHHs JIIBOTO I114a 3 HASIBHICTIO
CTOPOHHBOTO Tina (Kyni) y mopanenoro B., 27 pokiB, 3 no6a micis mopaHEHHS: a —
Yyepes3KipHe MapKyBaHHs 1H'€KIIIMHUMHU TOJIKaMH; O — BUJIAJICHHS KYJIl 3 JIOTIOMOT'OF0

KOPHIAHTa IM1]1 KOHTPOJIEM YCTaHOBKHU (DIIFOPOCKONIYHOI/ pagiorpadiuHoi MOOLTEHOT

MapkyBaHHS METaJIEBUMU IINWJIbKaMHU MIOKa3aHO HA PEHTI€HOrPaMi JIiBOTO IjIivya

(mamtoHok 11).

Mastonok 11. BoruemnanbHe OCKOJIKOBE CIIiNE MOPAHEHHS JIIBOTO TuTiva y Oiifia

C., 52 pokwu, 3 no6a micis MOpaHeHHS
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Bapiantu kOMOIHOBAaHOTO BUKOPUCTaHHS PpI3HUX METOMAIB  Bi3yasizaiii

MIPEACTABICHO HA MAIIOHKY 12.

B r

Puc. 12 Bapiantu KOMO1HOBaHOTO BUKOPHUCTAHHS YCTaHOBKHU
bmopockoniuHOi/pagiorpadiyHoi MOOUTEHOI Ta 1HCTPYMEHTY MAarHiTHOTO CTaporo
paska (a), 3araJpHOXIpYyPrivHOTO 1HCTPYMEHTY (0), 3 METO/IOM MITOK (B) 1 3aTHCKaya

KPOBOCIIMHHOTO JIOBIOTO BUTHYTOIO TUITY BuTbpoT (T)
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Buxopuctanas 1HCTpYMEHTY MAarHiTHOTO /Jii BHUAAJCHHS 1HKAICYyJIbOBAHUX
CTOPOHHIX TUT 1 IHCTPYMEHTY MarHiTHOTO JUIsl BUJIYYEHHS TUIOCKUX (pepoMarHiTHUX
METaJIEBUX CTOPOHHIX TLI | KOHTPOJIEM YCTaHOBKH

¢dropockomivHoi/pagiorpadivHOT MOOLTEHOT TOKA3aHO HA MATIOHKY 13.

~‘ - /

a 0

Mamonok  13. Tlomryk CTOpOHHIX T TMiJl KOHTPOJEM  YCTaHOBKH
(dmropockomniuHoi / pagiorpadgigHoi MoO1IBHOT i yac [T0X O BorHenanbHUX paH Mmicist
BUOYXOBOI TpaBMU IIpaBoro crerua y xsoporo I1., 24 pokis, 3 go0a miciast HOpaHEHHS:
a — BHUKOPHUCTAHHS IHCTPYMEHTY MAarHiTHOTO JUisi BHJIQJICHHS 1HKAaICyJIbOBaHUX
CTOPOHHIX TUT; 0 — BUKOPUCTAHHS IHCTPYMEHTY MarfiTHOTO JUIS BIJTyY€HHS MJIOCKHX

(hepoOMarHiTHUX METAICBUX CTOPOHHIX T1JI

TakuM YWHOM, BUKOPUCTaHHS KOMOIHAIli METOIB JO3BOJISIE ITiIBUIIUTH
HWMOBIPHICTh BUJIAJICHHS CTOPOHHIX T1J1 KIHI[IBOK.

B pesynapTaTi BUKOpPUCTAHHS 3alpPONOHOBAHUX CYYaCHUX J1arHOCTUYHUX
TEXHOJIOTIH JOCTOBIPHO 301IbIITMIACS TTOBHOTA BUIAJCHHS CTOPOHHIX TUI KIHITIBOK 3
6,2+0,1 no 1,440,1 (p<0,005); TpuBanicth ix BumaseHHs 3menmmiacs 3 30,4£1,8 mo
11,2+1,3 xBunuH (p<0,005); KITBKICTh ONEPATUBHUX YTPy4aHb 3HU3UIACA 3 2,8+0,2
no 1,7£0,1 (p<0,005); Bupa3HicTh 00JIbOBOTO CHHApPOMY 3MeHmmmiacsa 3 7,3+0,2 mo
5,240,4 6aniB (p<0,005); TepmiH CTalllOHAPHOTO JIIKyBaHHs 3HU3MIAacs 3 18,6+1,1 mo

16,5+1,3 gHis.
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1.9 BniuB piBHa Bitaminy D y cupoBarmi kpoBi agiteil i3 mcopiazom Ha
3aroCTPeHHs 1epMaTo3y

Ha BigMiHy BiJ «KjJ1acMYHUX» e(ekTiB BiTamiHy D, mo mnos'sa3aHi 3 Horo
BIUIMBOM Ha KajblLi€BO-(PochOopHUl OOMIH 1 MIHEpaJbHY IIUIBHICTh KICTKOBOI
TKaHWUHU, - «HEKJIACH4HI» O10JIOT14HI €(EeKTH MarTh 3HAYHO OLIbIIUN e(deKT.
[IpocniekTUBHI KOTOPTHI paHAOMI30BaHl JOCTIPKEHHS TOKa3ajdu BIUIMB PIBHS
BiTamiHy D Ha 172 ocHOBHUX (i310JIOTIYHUX TMOKA3HUKW 3J0POB'S JIOIWHU, MO
NOB'I3aH1 3 PU3MKOM PO3BHUTKY PI3HMX BIK-aCOLIMOBAaHMUX 3axBoproBaHb. [118, 119,
120, 121, 122, 123, 124, 125, 126].

Jo «uexnacuuHux» edexTiB D-ropMoHy BIAHOCATH TaJIbMyBaHHS KIIITHUHHOI
npoiidepanii 1 aHrioreHesy, CTUMYJIALII0 NPOAYKIIi IHCYJNIHY 1 KAaTeJiliIIHOB
(MPOTUMIKpOOHUX TMENTU[IB), IHTIOYBaHHS NPOMYKIII pEHIHy, MNPOTU3AMAIbHUMN,
aHTHOaKTEeplaTbHUMN, MPOTUPAKOBUH, aHTUTIIEPTCH3UBHUH 1 psij1 iHITUX eexTiB [127].
Ponp BiTaminy D sk OCHOBHOro peryinstopa (i310J0r1i MIKIpH AyXe CKJIaJgHa.
biomoriuno aktuBHa Qopma BiTamiHy D Ta #oro pemnenTopw peryiroTh
mudepeHioBaHHs Ta mpodidepallito KepaTUHOUUTIB, OajllaHC MIKIPHOI IMYHHOI
CUCTEMH Ta mpouec anonrtosy. JocaimkeHHs in vitro Ta in vivo MpoAEMOHCTPYBaIH
0303JICKHUM  BIUIMB Bitaminy D Ha mnpomidepaniro Ta audepeHIliroBaHHS
KEpaTUHOIUTIB: HU3bKAa KOHLEHTpauis Bitaminy D cnpuse npomidepanii
KEPATUHOIUTIB in Vitro, TOA1 SK Mpu OUTBIIT BUCOKHX (PAPMAKOJIOTIUHHUX J[03aX CTa€
OYEBUIHUM Horo0 1HTI0ITOpHUM edekT [128]. Beranorneno, mo 1,25(OH)D perynoe
HE TUIbKHU MpoJiiepariiro KJIITUH y 0a3albHIi TOBILI €MIEPMICY, a 1 301IbIILY€E CUHTES
kepatuny (K1 ta K10), iHBOJNIIOKpUHY, TpaHCTIyTaMiHa3H, JIOPUKPUHY Ta (irarrpiny
B ToBUI emigepmicy [122, 128, 129, 130]. Kpim Toro, Bitamin D pomnomarae
PEryJIoBaTH CHUHTE3 TIIKO3WIIEpaMijliB, HEOOXIHUX /I WUTICHOCTI Oap'epy Ta
CTIMKOCTI1 0 MPOHUKHEHHS poroporo mapy [127, 128].

OcTaHHIM YacoM MOBIIOMJISIETBCS MPO PoJib BiTamiHy D y maToreHesi pi3HUX
MIKIPHUX 3aXBOPIOBaHb, Y TOMY 4HuCHi micopiady. OnHak, eDEeKTUBHICTb MPUHOMY
BiTaMiHy D SIK 10MIOMIXKHOT0 3ac00y B JIIKYBaHHI XBOPHUX Ha MICOPia3 A0CI 3aTUIIAETHCS

cynepewnBoto [128, 131, 132]. HexaBHi qociiisKeHHs MOKa3aly, 110 MOKa3HUKU 1,25
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(OH) D 3Ha4HO HMX4l y XBOPUX HA IICOpIa3 HK B KOHTPOJIbHIN rpymi [133, 134]. B
1HIIIOMY JTOCHIPKEHHI — piBeHb BiTaMiHy D OyB HIDKYUM Y JKIHOK 3 TICOPia30M HIXK Y
YOJIOBIKIB 3 TICOpPia30M, PI3HUIIS HE criocTepirajiacs cepell KOHTposibHuX rpym [135].
TakoX HU3BKMH PiBEHb BITaMiHy D 3BOPOTHO KOpEJIOE 3 MapKepamH 3analbHUX
peakmiii (C-peaktuBHuii 6110k, CPB) Ta oxupinasm [134]. bimeme Toro, iHII
JOCIIDKEHHST MOKa3ajid, 0 pIBEHb BiTaMiHy D y cHpoBaTLi KpOBI TakoX OYB
3HIDKCHUM Y TAIlE€HTIB 3 TCOPIaTUYHUM apTPUTOM 1 TOB'SI3aHUN 3 aKTHUBHICTIO
3axBoproBanHs [ 136, 137].

B paMkax BUKOHaHHSI HAyKOBO-AOCIIIHOI poOOTH KadeapH 1epMaTOBEHEPOJIOTi
MU BUBYIIM BIUTMB PiBHA BiTaMiny D, a came 25(OH)D, y cupoBatiii KpoBi aiTew 13
1ICOpia30M Ha 3arocTpeHHs Ta nepedir nepmarosy. Hamu Oyno obctexxeno 111 miteit 3
ncopiazoM y Bimi Bim 4 mo 17 pokiB. Cepenniit Bik mited 11,49 + 0,32 pokis.
Busnauenns piBas Bitaminy D (25(OH)D) y cupoBartiii KpoBi AiTel XBOPUX Ha ricopia3
IPOBOJWIIM Y aKpeIUTOBAHIM 1aboparopii. ONTUMaIbHUM BBaXKaBCs PIBEHb BITAMIHY
D y cuporatiii kpoBi 30-60 ur/min, HegoctaTtHiM 20-30 HI/MI, piBeHb HIKUYe 3a 20
HI/mMn BBaxkaBcs pedinutom. Jliarno3 «llcopia3» BUCTaBIsUIM HA MiACTaBl KITHIYHUX
JAaHUX Ta 3arajJbHONPUUHATHX MIarHOCTUYHHMX KpuUTepliB. TsKKICTh nepediry
BU3HAYAJIH 32 1HJIEKCAMH TSHKKOCTI ATOJIOTTYHOTO MPOIIECY: MOMMPEHOCTI M TAKKOCTI
ncopiazy (Psoriasis Area and Severity Index — PASI), mnomii ypakxeHHs TOBEpXHIi
mkipu (Body Surfase Area — BSA) ta rmo6ansHo1 o1inku nicopiasy Jikapem (Physician
Global Assessment — PGA) [138]. OOpaxyHOK TMOKa3HHUKIB 3J1HCHIOBAaBCS 3a
JIOTIOMOT 010 MakeTy «AHamni3 nanux» Microsoft Excel.

VY pesynbTaTi JgoCHiKeHHs OyJ0 BCTAHOBJICHO, IO piBeHb BiTaMiHy D y
CUpOBATIl KpoBi AiTell 13 mcopiazoM konuBascs Bix 11,01 ur/mn go 51,23 wr/mu:
ONTHMAaJIbHHUM piBeHb BiTaMmiHy D y cupoBarii kposi BusiBieruit y 23 (20,72 %) nitei,
HEJOCTaTHIM piBeHb BiTamMiHy D y cuposatii kpoBi 0yB y 49 (44,14 %) niteil Ta
nediut Bitaminy D —y 39 (35,14 %) niteit. ToOTo y maitxke 80% aiTelt 13 mcopiazomM
piBeHb BiTamiHy D y cupoBartiii KpoBi OyB HI)KYKMM 32 ONTHMAaJIbHI 3HAYEHHS Ta Y

cepeanbomMy ctanoBuB 24,30 + 0,81 Hr/min
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Jlnst mopiBHSAHHA NOKAa3HMKIB PIBHIB BiTaMmiHy D y cupoBaTLl KpoOBl1 JITEH 13
NICOpia3oM 3aJeXHO BiJ BIKYy Malll€HTH OyJlW TMOAUICHI 3a O10JIOTIYHOIO BIKOBOIO
nepioauzatieto: 1 rpyna «Ilepme qutunctBo», 4-7 poki — 11 miteit (9,91 %), 2 rpyna
«pyre autuHCTBO», HIBUYMHKH 8-11 pokiB Ta xyonmuuku 8-12 pokiB 47 niteit
(42,34 %), 3 rpyna «Iligmitkuy, niBunHku 12-15 pokiB ta xsomyuku 13-16 pokis - 38
niteit (34,23 %), 4 rpyna — «IlapyOxu Ta niBunHU»» - XJomnui 17 pokiB 1 giBuuHH 16-
17 pokiB, 3araimom 15 oci6 (13,51 %). JocmimkeHHs NOKa3HUKIB piBHS BiTaMiny D y
CUpPOBATIIl KpOB1 MOKa3ajao, [0 HaWOuIplIl piBHI BiTaMiHy D y cupoBaTil KpOBI
crioctepiranucs B giten 4-oi (31,34 + 3,22 ur/mn) ta 1-oi rpynu (29,97 + 1,70 ur/mn),
SIK1 IOCTOBIPHO MEPEBHUIIYyBaJIM MIOKA3HUKH PiBHIB BiTaMiHy D y cupoBariii KpoBi JiTen
2-oi ta 3-0i rpym (23,79 + 1,11 ar/mn ta 21,58 £ 0,89 ur/mi BianosiaHo, pu p<0,05).
MosknuBo Bull piBHI BiTaminy D y cupoBartiii KpoBi AiTeil 4-7 pokiB MOB’si3aHi 3
pPETENbHUM CTaBJIEHHAM OaThKIB O 3/I0pPOB’S AUTHHH: 30aJJlaHCOBAHE XapuyBaHHS
(MOJIOKO, SIS, sTOBUYA MEYiHKA), BiITaMIHH1 J0OAaBKH TONIO.

Mu nocnigunu piBHi Bitaminy D y cupoBartiii KpoBi AiTeil 13 mcopiazoM 3aJIe’KHO
BiJI MiCSIl MPOBEICHHS OOCTEXEHHS, K1 a00 CHIBMAJaId 3 MICSIIEM 3arOCTPEHHS
3aXBOPIOBAHHS, a00 MPU TPUBAJIOMY 3aTSHKHOMY MEpeOIry, y e MicsIb 3aroCTPEHHS
JOCSTAJI0O CBOT'O MakCUMyMy. Mwu BcraHoBwiIHM (Ta0i.1), 1m0 HaWHWKYUMH PIBHI
BiTaminy D y cupoBariii KpoBi AiTeH 13 ncopiazom Oyiu y BepecHi Ta 6epesHi (17,32 +
0,36 ar/mi ta 17,60 = 1,99 Hr/mi BiANOBIAHO), Ta MaJM JOCTOBIPHY PIZHUIIO 3
MOKa3HUWKaMU 1HIIMX MicsauiB (muctonan 25,89 + 2,56 ur/mi, rpynens 22,11 £ 1,23
Hr/mi, cidenb 21,95 + 1,03 vr/mi ta motuit 27,50 + 0,94 Hr/mir). Bucoki moka3HuKu
piBHIB BiTaMiHy D y cupoBartiii KpoBi JITeH 13 IICOpia3oM y JUCTONAIl, CI4HI, JTIOTOMY
MO’KHA TIOSICHUTH OTPUMAaHHSM COHSYHOTO ONPOMIHEHHS T Yac JAWTSIYMX KaHIKYI,
BOCEHU Ta B3UMKY. Ajie MU Oa4rMO CTPIMKE 3HIKEHHsI piBHs BiTaminy D y cupoBariii
KpoBi giTed Bxke yepe3 1-1,5 micsmsa. 3 aHamHe3y OyJi0 BCTaHOBJICHO, IO JITH 3
IICOp1a30M, SIKI MaJli HU3bKUH piBeHb BiTaMiHy D y cupoBaTLi KpOB1 y BEpPECHI,
YHUKATU COHSYHOTO ONPOMIHEHHS BIITKY, a Ti JITH, IO Majd HU3BKUW PIBEHb
BiTaMiHy D y cupoBarii KpoBi y Oepe3Hi He BiABiayBaiu Temii kpainu (Typeduuny,

€runer) nijg yac AUTIYUX KaHIKYJ B3UMKY.
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Tabmn 1
PiBensb BiTaminy D y cupoBaTui KpoBi aireii i3 ncopiazom 3ajie;kH0 Bij
MicsAs J0CTiKeHHS

Ne rpynin Micsib poky PiBens Bitaminy D (Hr/mun)
1 Bepecenb (n = 8) 17,32 £0,36*
2 Jlucronan (n = 15) 25,89 £2,56
3 I'pynens (n = 10) 22,11 £ 1,23%**
4 Ciuenb (n = 22) 2429 + 1,35
5 Jlrotuii (n = 14) 27,50+ 0,94
6 bepesenb (n =7) 17,60 + 1,99**

* - p <0,05, tocToBipHa pI3HUILA Y TIOPIBHSIHHI 3 rpynoo 2, 3,4, 5

** - p <0,05, nocToBipHa PI3HMILI y MOPIBHSAHHI 3 TpyTiow0 2, 4, 5

*#% - p <0,05, mocToBipHA Pi3HUIISA y TIOPIBHSIHHI 3 TPYTIOI0 5

Mu npoBenu CHiBCTaBICHHS MOMICAYHUX PIBHIB BiTaMiHy D y cupoBartiii KpoBi

JITeH 13 1Mcopia3oM Ta MOMICSAYHUX BIJACOTKIB KUIBKOCTI 3arOCTPEHb, SIKI BU3HAYWUIIU

panimre [ 138], mourHaroui 3 BepecHs 1mo 6epes3eHs (Mai.l).

OcHoBHOM 3 OcHoBHOM
OcHoBHoM

OcHoBHOM

OcHoBHON + OcHoBHOM

OCHOBHOW T QcHoBHOI OCHOBHOI OcHosHow

OcCHOBHOW

OCHOBHOW -

OcHoBHOW

OcHOBHOW - ‘ ‘ ‘ ‘ ‘ ‘
BEpeCeHb JKOBTEHb JMCTONah rpydeHb ciyeHb NoTUN bOepeseHb

B piBeHb BiTamiHa [ —— BiICOTOK 3arocTpeHb

Mamntonok 1. Ilomicaunuii piBeHb BiTaminy D y cupoBariii KpoBi Ta BiICOTOK
3aroCTpEeHb

Bceranosnenuii cepeiHiil 3BOPOTHIN KOpPEISUINHUN 3B’SI30K MIK IMOKa3HUKAMM
MOMICSTYHUX PIBHIB BiTaMiHy D y cupoBaTIll KpOBi JIiTEH 3 TICOPI1a30M Ta MOMICSTYHOIO

KUIBKICTIO 3arOCTpeHb, KoedilieHT kopensiii -0,53.
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JInsi BUBYEHHSI 3aJIEKHOCT1 1HJIEKCIB TSKKOCTI Tcopiasy B JiT€il Bij pPIBHIB
BiTaminy D Bu3Ha4YmiIM 1HIEKCH TSOKKOCTI. 3a iHAekcoM PASI, mo B cepeaHboMy
crtaHoBuB 12,21 + 1,40, MokHa BU3HAUYMTH NEepeOIr mcopiazy B JITEH SIK CepeaHbO-
Baxxkuil. [nnekc PGA y cepeanbomy nopiBHioBaB 2,84 + 0,88, 110 TaKoK BU3HAYUIIO
rcopias y JiTeu sk cepeaHbo-BaxKkuil. 3a iHgekcom BSA mepebir mcopiady B JiTei
OyB oIiHeHHH K Baxkuit: 25,92 + 2,02. 3aranom mepeOir ncopiazy B AiTeld MOXKHA
OXapaKTEepU3yBaTU SK JEPMATO3 13 MOIIUPEHOI0 TUIOMICI0 YPaKEHHS Ta TMOMIPHOIO
IHTEHCUBHICTIO IIKIPHUX MPOSIBIB.

3a MOKAa3HUKAMM 1HJIEKCIB TSKKOCTI JIT€H pO3MOAUIAIM Ha TPYNH: 3a 1HIEKCOM
PASI — no 10 — nerkuti nepedir — 64 nutunu, 3 PASI 6inbmie 10 — cepeHbO-BaKKu
Ta BaXXKUU niepedir — 47 miteit. 3a inaekcom BSA: Bix 3 no 10 — cepenbo-BaKKuit
nepelir — 32 qutuHu, 6inbmie 10 — Bakkuit mepedir — 79 miteit. 3a inaekcom PGA: 1-
2 — nerkuii mepeoir — 47 mitei, 3 cepenHbo-BaXKU niepedir — 44 quTuHU, 4 — BaKKUH
nepeOir — 20 miTel.

[Tpu mopiBHAHHI PiBHIB BiTaMiHy D 3aleXHO BiJ] 1HAEKCIB TSKKOCTI Tepediry
ncopia3zy He OyJ0 BCTaHOBJIEHO BIPOTIIHMX BIJIMIHHOCTEW MIX MOKa3HUKamH (TalJ.
2). KopensuiiiHuii aHaii3 B LIJIOMY 1 OKpEMO O Tpynam 3a 1HAEKCAMU TSHKKOCTI

nepeOiry He BUSIBUB JKOJAHOTO KOPEJSIIHNHOTO 3B’ SI3KY.

Tabmus 2
PiBHi BiTaminy D y cupoBartui KpoBi aiTeii i3 mcopiazom 3aj1e:KHO0 Bijg
iH/IeKCiB TSUKKOCTI nmepediry ncopiasy

[Haexcu TsHKKOCTI ['pynu 3a
ncopiazy 1HJIEKCaMu PiBens BiTaminy D (Hr/mur)

TSKKOCTI

<10 (n=064) 24,42 + 1,05

PASI >10 (n=47) 23,46 £ 2,24

3-10(n=32) 23,17 +£1,33

BSA >10 (n="79) 2459+ 1.23

1-2 (n=47) 26,55+ 1,27

PGA 3(n=44) 20,95 £ 1,05

4 (n=20) 25,82 + 3,55

92



INNOVATIVE APPROACHES IN MEDICINE

TakuM 4MHOM, y XOA1 JOCIIKEHHS OyJI0 BCTAHOBJIEHO, 10 Maiixke y 80 % (88)
TITEH 13 TICOP1a30M CIIOCTEPITAETHCS 3HMKEHHS piBHS BiTaMiny D, mpudomy B 35,14 %
BUIIAJKIB piBE€Hb BiTaMiHy D y cupoBatii KpoOBi1 3HAXOJUTHCA B MEXKax ACPIUUTY.
3anexHo BiJ 010JI0TYHOI BIKOBOI epioAu3aLii HailBUIl piBHI BiTaMiHy D y cupoBartii
KpOBI JIITeH 13 TcOpia3oM BHsIBJIEHI y AiTel rpynu «llepiie TUTHUHCTBO» Ta TPyNH
«[Tapy6xu Ta mipumam» 29,97 £ 1,70 ur/mn ta 31,34 = 3,22 ur/ma BianosigHo. [pu
MOPIBHSHHI TOKA3HUKIB PIBHIB BiTamiHy D y cupoBarii KpoBi HiTei i3 Tcopia3om
3QJIEKHO BiJ] 1HAEKCIB TSDKKOCTI Mepediry MaTtojoriyHOro Mpouecy He BCTAaHOBUIIM
3QJIEKHOCTI] IJIOIII YpPa)XEHHSI MOBEPXHI IIKIPH Ta IHTEHCHUBHOCTI IIKIPHUX IPOSBIB
MaTOJIOTIYHOTO MPOIIecy Big piBHs BiTaminy D y cupoBariii KpoBi. A npu aHati31 piBHIB
BiTaMiHy D y cupoBaTIi KpOB1 AiTEH 13 MCOPIa30M 3aJI€KHO BiJ MICSIS MPOBEICHHS
JOCIIIKEHHST BCTAHOBIJIA 3BOPOTHIM CEPEIHIN KOPEIALIMHIN 3B'I30K MK MiICSIYHUMHU
piBHSAMH BiTaMiHy D y cpoBartIii KpoBi JiTeH 13 IICOpia3oM Ta MOMICAYHOIO KiTBKICTIO
BUIIAJIKIB 3arOCTPeHHs 3axBoproBaHHA (r = -0,53). Ile nae MOXIJIMBICTH 3pOOHUTH
BHCHOBOK, III0 3HW)XEHHS piBHs BiTamiHy D y cupoBaTili KpoBi JiTel 13 mcopiazoM

IMPU3BOANTH 10 3pOCTaHHSA KIJIBKOCTI 3aroCTpCHb 3aXBOPIOBAHHA.
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1.10 CyyacHumii morusa Ha npodiaeMy J1a00OpaTOPHOI  JAiarHOCTHKH
3aqizonedinuTHOI aHeMil

Jedinut 3ami3a B opra”izmi JIOJUHU € Ay>KE MOUTUPEHUM MaTOJOTYHIUM CTaHOM,
Ha skudl cTpaxnmae 1/5 wyacrmHa moactea (BOO3, 2020) [139]. IlposBom
3aITi30/1e(DIMUTHOTO CTaHy MOXe OyTH pO3BHTOK 3amizofedinutHoi anemii (31A)
[140]. ¥V cTpykTypi ycix aHemiii muToMa Bara 3ami30AeiiuTHOT cTaHOBUTH 710 80%.
Kuiniuni nposiBu 3JIA HacTUIbKY pi3HOMAHITHI, 1[0, HE 3BAYKaIOUK HA TPUBAIY 1CTOPIIO
BUBYECHHS, HAa CBHOTOJHI 3aJMIIAETHCA aKTyaJlbHOI TMpodsieMa 1i J1arHOCTUKHU
[141,142]. [lna nipoBeneHHsI Oyb-SKOTO J1arHOCTUYHOIO TOIIYKY JIIKap MOBHUHEH
YITKO YSIBJIATA HNPUYUHU, IATOT€HETUYHI MEXaHI3MH PO3BUTKY 1 KIIIHIYHI IPOSBH (SIK
KJIACHYHI, TaK 1 HE TUIIOB1) TOr0 ab0 IHIIOTO 3aXBOPIOBAHHS. Y€ 1€ Y MOBHINA Mipi
MOKe OyTH eKCTpanojboBaHe Ha AediuuT 3amniza (/13).

KopoTko HarajmaemMo OCHOBHI MOMEHTHM MeTa0OJI3My 3aji3a y Oprasizmi. Y
JOPOCTIOT JIFOJUHU MICTUThCA 4—6 T 3ami3a (50 MI/Kr Macu y 4oJIOBiKiB 1 35 MI/KT y
KIHOK). Y JOHOIIEHUX HOBOHAPOKEHUX BMICT 3aji3a cTaHOBUTH 70—75 MI/Kr macu
tina [140, 143]. HagxomkeHHS €K30T€HHOrO 3aji3a B OpraHi3M 3iHCHIOETHCS 3a
JIOTIOMOTOI0 MOT'0 3aCBOEHHS 3 Xap4yOBHUX MPpoayKTiB. Diziosoriyda norpeda y 3aiisi
CKIIQJAEThCS 3 KOMIIEHCAIlli HOTO BTpAT 3 KaJOM, CEYCI0, ITOTOM, a TAKOX BUTPAT Ha
CUHTE3 reMOoTJI001HY, 3a0e3nedeHHs qisTIbHOCTI €H3UMIB, yTBOPEHHS 3aI1aciB y BUTIISAI
neno. Yce 3aili30, MO0 MICTUTBCS B OpraHi3Mi, YMOBHO MOKHa pO3JAUIMTH Ha
dbyHKIIOHAIBHE (3271130, IO BXOJIUTH JI0 CKJIAy €pUTPOKAPIOLMUTIB KICTKOBOTO MO3KY
1 IUPKYIIOIYUX €PUTPOIUTIB, (EPMEHTIB 1 MIOTJIO0IHY), TPAHCIIOPTHE (3B’s3aHE 3
tpanchepunom (TD)), nenoHorane (3B’s13ane 3 peputunom (OH) 1 remocuaepuHoOM)
1 31130, M0 YTBOPIOE NadunpHU myn [141,142]. Jo6oBa motpeda q10opOCIoi IO AUHH
y 3ami3i cranoButh 1,0—1,5 mr [140]. Cnig 3ayBaxuTH, 10 3 iK€ BCMOKTYETHCS
omm3bko 10% 3amiza [141,142]. ko 3anacu 3aii3a B OpraHi3mi JIIOAUHU JOCTATHI,
TaKe 3aJ1130 BTPAYAETHCSA 31 3IMYLUIEHUM EMITEIIEM CIM30BOi 0OOJOHKM KUIIEYHUKA, a
KOJIM HasiBHM /{3, TO O1sb1Ia HOrO YaCTHHA, HE 3aTPUMYIOUUCH Y CIIM30BI1M, HAIXOAUTD
y KpOBOOOIT, A¢ 3 €aHyeThCA 3 OlTKOM-niepeHocHUKOM Td. V cim3oBiit 000J0HIII
KUAIIEYHUKA HasBHA TPAHCIIOPTHA CHCTEMa, IO PETyJI0E BCMOKTYBaHHS 3aii3a B
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3aJIEKHOCTI BiJ] TOTpeOu opraizMy. s cucreMa HassBHa y IBaHAMIATUAIIATINA KHIIII 1
BEPXHHOMY B ToNoaHOI KUIIKU. [Tpu /I3 BcMOKTyBaHHS BiIOyBa€eThCS MO BCIii
IOBXKUHI KUIIIEYHUKA. Y KIITHHAX CIN30BOI 00OJIOHKHU KHIIEYHHKA HAasIBHI MEXAHI3MU
MyJIIB 3a113a MIBUAKOTO 1 MOBUIBHOIO 00MiHY. MexaH13MH MPOHUKHEHHS 3B’ S13aHOTO
3aJli3a B KJIITUHH, HOTO TIEPEHECEHHS 10 anoepuTHHY 1 BUBUIBHEHHS 3 KIITHHHU Y
TPAHCIIOPTHY CUCTEMY KpOB1 ocTaTOYHO He 3’sicoBadi. [Ipu /I3 3011b11y€THCS BMICT
T® 1 TO-penenTopiB HAa MOBEPXHI EHTEPOIUTIB, IO CYTPOBOKYETHCS 1 IBULIICHHSIM
abcopO11ii 1 TPaHCTOPTHOI 3AATHOCTI y KIITHHAX CIM30BOi OOOJOHKU KHUIIEYHUKA.
Sxmo qocsarHyTo OanaHc 3aii3a, TO YaCTUHA WOro 30epiraerbes y KITHHAX Y (GopMi
BHYTPIITHBOKJIIITHUHHOTO (pepuTuHy. AnoepuTH € 30epiratounmM OUTKOM JIJis 3aji3a.
st nanka y naHirory Metraboii3My 3aili3a € IyJOoM 3aii3a MOBUIBHOIO OOMIHY B
eHTeporuTax. SKmo y HbOMY HeMae HEOOXITHOCTI, TO dYepe3 JeKiabKa JIHIB
BHYTpIIHbOKIITHHHUNA @DH eniMiHyeTbest miag 4ac  (i310J0TIYHOTO  3JIYHIEHHS
enitenianbHuX KITUH. [icis Toro sk 3a1130 HaAIAILIIO 3 KUIIIEYHUKA Y HUPKYIIO0YY
KpPOB, BOHO 3’ €HY€eThCs 3 TD mia3mu Kposi.

T® — TpaHcnopTHUI O1JIOK 3 MOJIEKYJISIPHOIO Macoto 01u3bko 88000 [1, Hane:KuTh
no rpynu P-rnoOymiHiB. Cunte3 Td BinOyBaeThCs B OCHOBHOMY y MEUIHII Ta Y
HEBEJIMKUX KUTBKOCTAX Y JiM(OinHIN TKaHWH1, MOJIOYHIHM 3aJ1031, S€UYKaX Ta S€UHUKaX.
Koxna monekyna T® Moxe 3B’s13aTU 2 aTOMH TPUBAJIEHTHOTO 3aiiza. B Hopmi TO
HACUYCHHI 3aJ1130M HE MOBHICTIO, a mpubau3Ho Ha 30%. Hacuuenns T npencrasise
co00I0 CHIBBIAHOLIEHHS KOHUEHTpalii 3aii3a cupoBaTku A0 KoHueHTpauii Td

cupoBaTku (koedimieHT kopekiii 1,41) 1 Bu3HayaeThes 3a GopMyIioro:

KHT3(%) = 3C(mxe/on) ’
T(me/on)x1,41
ne: KHT3 — xoedinient Hacuuenns T 3amizom; 3C — BMICT 3amiza y

cuposarii kposi; T — BMicT T® y cupoBaTIil KpOBI.

T® nepeHocuts 3ai30 A0 €PUTPOILMTIB KICTKOBOTO MO3KY 1 Y TKaHUHHI JIETO,
3M1MCHIOE MOT0 3BOPOTHIM TpaHCHOPT 3 MakpodariB 1 TKaHWUHHHUX JIETIO0 Yy MICIS
CUHTE3y 3ali3oBMicHUX crmonyk [145, 146]. Kommieke 3amizo-T® 3B’s3yeThcs 3i

cneruiuanmu s T penenTtopaMu Ha KIIITHHAX opraHiB-mimeHed. JlinsHka
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MOJIEKYJIH, 1110 3B’SI3y€ METaJl, HE € ceuu(pIuHO 1 3ami3a. TP Moxe 3B’sA3yBaTH
TaKOXX KOOaJbT, MarHii, MiJib, IIMHK 1 XpOM, MPOTE CIOPIAHEHICTh JO ITUX METAIIB
HWKYa, HIXK 710 3aii3a. Posis T® nonsirae Takox y 3B’ A3yBaHHi 3a113a, 10 HAAIUIILIO y
HAJUIUIIKY, OCKUIBKY 11034 3B’ SI3KOM 3 O1JIKOM BOHO TOKCHUYHE JIJIsi opra”i3my. barato
KJIITUH opraHizmy notpedyots TD nnsa pocty. B iMmyHHi# cucteMi nmpucyTHicTh TD €
000B’SI3KOBOI0 YMOBOIO JiJIs1 MiTOreHHO1 npodidepartii T-mimdonunti. T BigHOCATDH
70 O1IKiB TOCTpOi (has3m, mo BigoOpax)aroTh IMyHOJIOTIYHY PEAKTUBHICTh OPTaHI3MY.
UYac namiBpo3naay KoMmIuiekcy 3amizo-Td ctanoButs Big 70 10 140 xB.

T® € 0CHOBHUM TpaHCHOPTHUM OUIKOM [-rio0ymHOBOI pakuii 1 MOxe OyTH
NpeACTaBICHUM B IIJIa3Mi KPOBI YOTUpPMA THIIAMH, K1 CYTTEBO BIAPI3HAIOTHCS 3a
3/IaTHICTIO 3B’sI3yBatucs 13 perientopamu: anorpanchepur — TD, sikuii 3B1JIbHUBCS Bij
3am3a; BiaacHe Td — wmictuth 2 aromm 3amiza; C-tepminHanpHuii Td Ta N-
tepMiHaibHUN T, siki MOXKYyTh 3B’ s3yBaTu 110 1 aromy 3aiiza. 3a 3Buyaid, T mure
Ha 1/3 HacuueHU# 3ami30M, BiH 3IHCHIOE TIEPEHOC 3aj1i3a BiJl TOHOPCHKOTO CaUTy 10
CalTIB, SIK1 MalOTh MeTabOIIYHY MOTpeOy B 3aui3i. [HII010 BaxkImBoIO BiacTuBicTio TD
€ 37IaTHICTh JI0 XeJIaTyBaHHs 3aj113a, 1110 3aXUIIA€ KIITUHU BiJl TOKCUYHOI 11 aKTUBHUX
(GopM KHUCHIO (IIEPEKUCHUX, CYNEPOKCUIHUX 1 TIPOKCWIBHUX PaJHMKaNiB), a MpHU
1HpEeKmMHUX Mporecax HE Ja€ MIKpOOpraHi3aMaM MOKJIHWBOCTI BHUKOPHUCTOBYBATH
3aimi30 A iX motped. Cunre3 T 3M1HCHIOETHCS B TEMATOLUTAX BIIMOBIIHO 0 OTPEO
Opra”i3aMy B 3aji3i: NOpU WOr0 HEIOCTATHOCTI MIJABHUINYETHCS TPAHCKPHUIIIIISA
TpanchepunoBoi marpuunoi PHK, i, HaBmaku, npu #oro HOpMasabHIM KOHIIEHTpAILIil
cunte3 T 3menmyetses. [lepeBaxHy KUIbKICTB 3a1i3a TD oTpuMye BiJ reMOrIo01Hy
B TIpoIieci ioro karadomnizmy y makpodarax. Td € mocraqalbHUKOM 3aiti3a JJisl BCIX
COMAaTHYHUX KJIITHH, aJi€ 3a/1130 Y HbOMY 3HAaXOJIUThCS y JOBOJII CTINKOMY CIIOJTY4Y€HHI
1 HeoOX1THUH crienu(iyHU MEeXaHi3M HOTr0 BUBLIBHCHHS.

T® nocrapiisie 3ai1i30 10 OpPraHiB 1 TKaHUH 3a gornoMoroto Td-penentopis (THP).
TP € iaTerpamsHUM MEeMOpaHHUM OUTKOM, SKHM 3IHCHIOE MEIiaTOpHY mepenady
3amiza 13 T®, sKkuil 3HAXOAWTHCS B ITUIa3Ml KpoOBi, BcepeauHy kimituHu. [Iporec
BIJI0YBa€ThCS NUIAXOM 3B’ a3yBaHHsA TD 1 THP 3 HACTYNnHUM BKIIIOUEHHSAM KOMILIEKCY

TO-TOP no engomiazMaTuyHOi BE3UKYJIHM MLUISXOM PELEHTOP-OMOCEPEAKOBAHOTO
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enonuTo3y. Ilicns ekcnoHyBaHHs €HA0COM B KuciioMy cepeaosuill (pH mene 6,0),
3aI1130 BUBLIBHIOETHCS 13 TD 1 mpoHUKae B 3AaTHUI 710 Xenallii BHY TPIITHbOKII THHHHHI
nys. Tam BoHO MoOke a00 IHKOpIIOpYBaTHUCs 10 OLIKIB, SIKI € JIENO 3aii3a, ab0 MOXe
OyTH BHUKOPHUCTAHO IJis NOJAIBLIOr0 KIITUHHOro metabdomnizmy. Excrmpecis T¢P
B1IOYBa€ThCS HA BCIX BHJAX KIITHH, 32 BUHITKOM BHCOKO AW(epeHIIHoBaHUX, 1
3QJIEKUTh  BlJ  BHYTPIIHBOKIITHHHOI ~ KOHUEHTpamii 3am3a. [Buakicte 1
iHTeHcuBHICTh ekcmpecii TP perymoerbest yepe3 piBernp matpuunoi PHK ToP
HUIIXOM B3a€MOJIT 3aii3o perymtoBaigbHOro mnporeiny (IRP) 1 BiamoBimanbHuX 3a
3am3o enemeHTiB (IRE) 3a mpuHUIuIoM 3BOpOTHBHOrO 3B°s3Ky. [Ipyn HU3bKOMY BMICTI
BHYTPIITHBOKJIITUHHOTO 3aj1i3a Big0yBaeThes 3B’ s13yBaHHs IRP 13 IRE, o cnipuunnioe
nigBuuieHHs excrpecii TP, 3apaguyioun yomy 3aili30 aKTHUBHO IHTETPYETHCA 0
KIiThHY. HaBmaku, sIKIIo 3ajiza B KJIITHHI J0cTaTHBO, 3B s3yBaHHS IRP 13 IRE He
BiIOYBA€ThCS, IO CYMPOBOKYEThCSA 3HWKEHHsIM ekcrnpecii ToP. Tum camum
npu3ynuHA€EThCsl mpornec 3B’s3yBaHHA Td 13 TP, BHacmimoxk uoro 3amizo He
MOTparuisie BCepeauHy KIiTuHU. L{ei mpoiiec KOHTPOIOETHCS O1TKOM TEeNCUINHOM.

OxkpiM KOHLIEHTpauli 3aji3a B KIITHHI, piBeHb ekcrnpecii TGP 3anexurs Bia
IHTEHCUBHOCTI mpomidepanii kmituH. HaiiOutemy kinbkicte TGP BusBASAIOTH B
KJIITUHAX, 110 aKTUBHO POCTYTh 1 IBUIKO AUIATHCS, TOOTO MarOTh MiABUILICHY MOTPEOy
B 3aii3i. Ile crocyeThes Ik HOpMaJIBHUX Tak 1 3JI0AKICHUX KIITUH. [Toai0HO iHIIUM
MeMOpanHuM Oinkam, TP BHSABISAIOTH B CHpOBaTill KPOBi SIK yCideHUH (GparMeHT
TpancMeMOpaHHoro po3unHHoro peuenropa (pToP). Buznauenns pTHP Bxoauts 10
yucia MOKa3HUKIB, 10 peKOMEHI0BaH1 A Bepudikamii nediuurty 3amiza [pymnoro 3
6opotebu 3 anemiero FOHICED/BOO3 (2004). Woro minsuinenns monam 7 Mmr/i €
KpUTEPIEM, MOPSL 3 IHIIUMH, IO CBIAYUTH Mpo IediuT 3ami3a 1 € iHpopMaTUBHUM
HaBITh Ha paHHIX cTanisax. Hopmansaumu 3Hauenusmu pToP pekomeHnyoTh BBaKaTu
BBaxkatu 2,4+0,67 mr/m.

JlenonyBaHHs 3ani3a 3/1icHIOeThest Ouikamu @H 1 remocunepunom [140, 141].
OH BusBIsSE€THCS Maiike y BCIX TKAaHHHAX, 0COOJIMBO BUCOKA TKAHWHHA KOHIIEHTPAITis
1 CUHTETMYHA aKTUBHICTh Yy TIEUIHIN, CeJe31HIll 1 KICTKOBOMY MO3Ky. ®H wmae

Monekysipay macy 440000 1. butok y BUIBHOMY Bij 3ajii3a BUTJISI[I HA3UBAETHCS
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anoeputuHoMm. @®H cknamaetscss 3 OUTKOBOI OOOJOHKH, SKa OTOYYE SIPO
TPUBAJICHTHOTO 3aji3a y BHIJSAIAI KOMIUIEKCIB okcumy 1 docdary 3amiza. KoxnHa
MoJieKy1a anogeputuny Moxe abcopOyBaru 10 S000 aTomiB 3aiiza, IpoTe OUIBIIICTh
mouiekysl ®H wmictare Big 1000 no 3000 aromis 3amiza. @yukuis ®H 3Boautbes B
OCHOBHOMY JI0 CTBOPEHHS 3amacy 3ajli3a 1 MMBHUAKOI MoOUTi3alii OCTaHHBOTO B
3aJIEKHOCTI BiJ moTpedu. Y 3mopoBux mroAeil konueHnTpauis @H y cupoarmi Kposi
IpsIMO KOPENTIOE 3 KIJBKICTIO JIETIOHOBAHOTO 3aiiza B opraHi3mi. [lopiBHsIBHI
TOCIIKEHHST TMoKa3anu, mo npu I3, sSKuii HE CyNnpOBOKYETHCS COMATHYHUMH
3aXBOPIOBAHHIMM, SIK 1 IPU IEPBUHHOMY a00 BTOPUHHOMY NE€PEBAHTAXKEHHI 3aJ1130M,
nokazuuku ®H y cupoBariii KpoBi 1al0Th JOCTATHHO MOBHE YSBJIEHHS MPO KUIbKICTh
3aj1i3a B opraHi3mi. Buxoasiuu 3 1boro B KJIiHIYHIN J1arHOCTHII MMoKa3HUK piBHS OH
PEKOMEHYIOTh BUKOPHUCTOBYBATH SIK TapaMmeTp, IO JJO03BOJISE OIIHIOBATH Ty
JeTIOHOBaHoro 3aii3a [139].

['emocunepun — Oinok moximamii Bim PH 3 OULTBII BHCOKOIO KOHIICHTPAIIIEIO
3amiza. B oprani3mi BiH IPHCYTHI B OCHOBHOMY TIPH HAJUIMIIKOBOMY BIIKJIaJCHHI
3aimi3a.  IMyHOJNOTIYHMMHM  JOCHIDKEHHSMHU — MIATBEPIPKEHO, L0 TeMOCUAEPHUH
inentuunuii ®OH, ame Mae OuUIbll BHUCOKUM BMICT 3aiiza. BiH BUSBISIETBCA Yy
Makpodarax KICTKOBOTO MO3Ky, cele3iHkd, kimituHax Kymndepa nediHkwy.
I'emocuaepun MiCTUTHh TpUBAJICHTHE 3al1i30 Yy (opMi Tigpokcuiy (29-35% mo maci).
I'emocumepun Jerko pO3pI3HIETHCS MIKPOCKOMIYHO, a TAKOX 1CHTU(IKYEThCS 3a
JOTIOMOT'OF0 TICTOXIMIYHO1 PEaKIIil 3 JKOBTOI KPOB’SIHOO CIJUTIO 1 COJITHOKO KHCIIOTOIO.

3a A0MOMOror0 J1alopaTOPHUX METOJIB JOCHIIKEHHS MOXJIUMBO KIJIbKICHO
OIIIHUTU: BMICT 3aji3a y CHpOBATIl (BHU3HAYEHHS 3aji3a CUPOBATKH); 3JaTHICTH
CUPOBATKH TpPaHCIOPTYBaTU 3aii3o (Bu3HaueHHs TAd y cupoBarii 1 BIACOTOK
HacuueHHs T@ 3ami3oM, BH3HAUCHHS 3arajibHOI 3aj1i303B’sA3yH0Y0i 3/aTHOCTI
cupoBatku (333C); nmernonyBaHHS 1 MoOuUmi3amito 3am3a 3 jgeno (BuzHaueHHs OH
CHUpPOBATKH); CTaH €pUTPONOe3y (MiApaxyHOK €PUTPOLUTIB y MepudepudHiil KpoBi;
BU3HAYEHHS KOHIIEHTpAIlii TeMOrJIo0iHy; BMICT T€MOTJIO0IHY B OJTHOMY €PUTPOLUTI
(MHC), cepennnoro 06’emy eputpouuTiB (MCV); 10CIiI>KEHHS MyHKTaTy KICTKOBOTO

MO3KY, [IUTOXIMIYHE BU3HAYEHHS 3aj1i3a B epuTpodiaacTax 1 epurpounrtax) [148-150].
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[Tpu nocnikeHHs 3aii3a CUPOBATKU KPOBI CIIiJI BpPaxOBYBaTH, IO PIBEHb HOTO
3QJICKHUTH BiJI BINTMBY 1HAWBIIyaIbHUX [IUPKATHAX PUTMIB. HaiiO1J1b1I1 BUCOKHIT PIBEHB
3ajli3a BIAMIYAIOTh BpPaHIll, J0 HOYl BIH TMOCTYHOBO 3HUXKY€TbCA. 3HUXKEHHS abo
30UTbLIEHHSI KOHILIEHTpaLli 3aji3a y CHpPOBAaTLl KPOB1 310pPOBOi JIIOJAUHU MHPOTATOM
nobu moxe csratu 30%, 3anMiayuch y Mexxax HOpMajdbHUX 3HAau€Hb. ToMy TpH
KOHTPOJII PiBHS 3aJii3a MPOOH KpOBI HEOOXiTHO OpaTu B OAMH 1 TOH ke yac 1oou. Kpos
noTpiOHO OpaTH 10 BXKUBAHHS MpenapaTiB 3aji3a abo uepes 4—5 AHIB mics X BIIMIHH.
[Ipu npoBeaeHH1 1OCHIIKEHHS HEOOX1THO BUKIIOYUTH MOTPAIUIIHHS 3aJli3a 330BHI Y
peakuiiiHy cyMill. Y SKOCTI OpoOH I JTOCHIIKEHHsSI OepyTh CUPOBATKy KpOBI a0o
renapuHizoBany 1iazMy. KonieHTpaiis 3amiza y NOpoOi 3HUKYEThCA TIPHU
BUKOPHUCTAHHI y AKOCTI aHTUKOATyJIIHTY LUTpary abo okcanary Hatpito, a EJITA-
IJIa3Ma B3arajli He MpuIaTHa s JociipkeHHs. [Ipoba mis qocmimkeHHs mapaMeTpiB
3aJli3a He TOBMHHA MaTH ChiaiB remonizy. [Ipu 306epiransi mia3Mu B XOJOAMIBHUKY
npu Temneparypl 4°C KOHUEHTpalis 3aii3a y npo0l MPaKTUYHO HE 3MIHIOETHCSA
IPOTSTOM JICKIIbKOX THXKHIB.

KinbkicHe Bu3HaueHHs1 TP y cupoBaTLl KpOBI MOKHA MPOBOAUTH METOJAMMU
panianbHOi IMyHOAM(Y311, Ta3epHOi HeeToMeTpii 3 BUBHAUCHHSIM PO3CIIOBAHHSI MPU
Majux KyTax BIIXWieHHs; HedemoMeTpii 3 BUKopucTaHHsIM doTomeTpiB. [Ipubnuzny
KoHIeHTparlito T MoxkIuBO BU3HauuTH 3a Aonomoroto 333C [145].

VY xiHIYHIN 1abopaTopHiil niarHoctHili npocrimie BusHauntu 333C, ToMy qaHui
TecT yacto niaminsge BusHadeHHs Td. CrnispigHomenHs Mixk Td 1 333C npeacraBieHo
B TaOI. 1.

Taomumg 1

CuisBignomenus Mizk Td i 333C

CriBBIHOIIIEHHS HopmanbHi 3HaueHHs

Tpancdepun 23—45 MKMOIIB/1T
333C 46-90 MxMoOmB/1

T (mrmonwv/ 1) x 2 = 333C(mrmons/ 1)

T(me/ )% (2% 56000) _ 333C(uce 1) Tpanchepun 200—400 mr/mn

88000 333C 260-500 mKr/n
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Tpaucdepun 200400 mr/mn
333C 260-500 mkr/mn

T(me/ n)x1,25 = 333C(mke/ 1)

[Tpumitka. J[aHi criBBIAHOIICHHS BUBEJICHI Ha MiJCTaBl HACTYNMHHUX AaHUX: 1
MmouiekyJsia T® 3B’s3ye 1Ba aTOMHM 3aJ113a; aTOMHA Maca 3aji3za 56 J[; MmoyekynsipHa Maca

Td 88000 JI.

HasBH1 1 aprymMeHTOBaH1 J0Ka3d MPOTH BHUKOPUCTAHHA Yy HIPAKTULI METOIY
BusHaueHHs 333C misa gocnipkeHdss Td, ocKUIbKY BiH 3B’ A3Y€EThCS 3 TPEaTbOYMIHOM,
anbOyMiHOM, a1-, 0.2- 1 y-TJI00yJIiHAMU CUPOBATKU KpoBi. ToMy 3B’s3y104a 3aTHICTb,
mo BuMIpOeThcss Ha 15-20% Ounbia, HIK CHOpaBXKHA 3B’sA3yroda 3AaTHICTH TO.
Busnauennss 333C Bumarae 3HauHO OuIblIE€ KpPOBI, HIX MPU IMYHOJOTTUHOMY
Bu3HaueHH1 TD. [{e Moxe MaTH 1CTOTHE 3HAYEHHA Yy NeAlaTPUYHINA MPAKTHULIl, BAKKUX
XBOPHUX Ha reMo/Iiaisi.

Pieenp ®H cupoBaTku Ha ChOTOAHI BBaXAalOTh 3arajlbHOBU3HAHUM MapKEpPOM
3a0€3MeUYeHOCTI 3alli30M: BIiH MPSIMO TMPOMOPIIIAHUN HAKOMUYCHHIO 3ajli3a B
Makpodarax i remaromnmrax, 3a yMOBU BIJICYTHOCTI 1H(EKIIT 1 3amaJibHUX MPOIECIB
[139,141,145,148]. 3menmennss Bmicty @®H wmenme 12 MKr/m Mae BHCOKY
crienudigHICTh I 3ami3oaediuuTHUX cTaHiB. OJHAaK YyTIMBICTH METOIY PI3KO
3HIKYEeThC npu 3HadeHHsAX PH nonan 300 MKr/n, OCKUIBKM JaHUW OUIOK €
rocTpopazoBUM 1 MOXKeE B1JOOpakaTH CTYIIHb AKTUBHOCTI CUCTEMU MOHOHYKJICAPHUX
daromutiB. ®H € BOgopO3UMHHUM O1IKOM, SKUW CIY>KUTh OCHOBHUM JIEIO 3aji3a.
Bynp sixa KiUIbKICT 3ai13a, 110 He TJIsrae HeraHii yTuii3allii, Moe JIeTIOHYBaTUCS
B Mmosiekysax ®H abo #oro arperosaniii popmi — reMmocuepusi, y Burisiai pocdar
rigpookucy 3amiza. ®H mae HemepeciuHe 3HAYCHHS Ui MIATPUMAHHS 3aiiza y
PO3YMHHIA HETOKCHYHIN 1 010JI0T1YHO MOUIBHINA (OpMi, BUKOHYIOUH BiJMOBIAATBHY
posib Oydepa 1o BITHOIICHHIO 0 3MiH MOTpeOd TKaHuWH Yy 3amiizi. [Ipu 3anmaneHHi
(IMTOJI31 KIITUH TMEYIHKHU, HEOIUIa3isiX, HHUPKOBIM HEAOCTATHOCTI TOIIO) BHUCOKI
sHaueHHs ®H MoxyTh MackyBaTu sSiBHHM nedinuT 3aiiza, TOMy NpU Mi03pi Ha
nediuT 3aji3a PeKOMEHAYIOTh TOBTOPHE JOCIHIKeHHs TmokazHuka ®OH micis

BIIyXaHH$ 3alaIbHOTO MPOIECY.
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[Tpu BuzHauenni @OH y cupoBarmi KpoBl pagloOiMyHOJOTIYHUM abo
IMyHO(EPMEHTHIUM METOJIaMH B OJIHI€1 JIFOIMHA MOXYTh OyTH OZiep)KaH1 pe3yabTaTH,
mo Bigpi3HAIOTECA. Lle mnosicHIoeTbed  (I3UKO-XIMIYHMUMH 1 IMYHOJIOTTYHUMHU
BIIMIHHOCTSIMU 130()€PUTHHIB 1 TUITy AHTUT€HIB YU aHTUTLI, 110 BAKOPUCTOBYIOTh SIK
peareHTd. BusHaueHHs HopManbHUX 3HaueHb i1 @H Oyno 3aBxau mpodiemoro,
OCKIIbKM TapaMeTpH HampsAMy 3ajiexaTh B1J crari 1 BiKy. ToMy, BBaxaroTh, IO
BU3HauYeHHs 3aii3a, Td 1 ®H ciig mpoBoauTH B OHIN MOPITIT CHPOBATKH.

OCHOBHUMU TNpUYMHAMU Je(dILUTY 3ai3a € HEeJOCTaTHI BMICT Horo y ixi 1
BTpaTu 3 KpoBoreuamu [151,152]. Buguisitore Tpu cranii ¢popmyBaHHS IeiluUTy
3amiza: 1) mpesaTeHTHY, SIKa XapaKTepU3yeTbCs HOPMaJbHUMU IMOKa3HUKAMU BMICTY
reMorjao0iHy, KUIbKOCTI €pUTPOLIUTIB, TEMATOKPUTY, KOHLIEHTpALlli 3aj1i3a y CUpOBATIIi
1 Ieno, MiIBUIICHOIO pe30pOIlI€I0 Y TOHKOMY KHIIIEYHUKY, HAABHICTIO CHIepOOIacTiB
y KICTKOBOMY MO3Ky; 2) JaTeHTHYy, sKa XapaKTepHU3ye€TbCs HOPMaJIbHUMHU
NOKa3HUKaMU Tepu(epruyHOi YEepBOHOI KpOBi, 3MEHIICHHSIM BMICTy 3ali3a Yy
CUPOBATIIL, 301TBIIIEHHSIM KUTBKOCTI 3B’ 13aHOTO 3aJ1i3a, MABUIIIEHOIO HOTO aOCOpOITi€t0
y KHIICYHUKY, 3HUKHEHHSM 3 KICTKOBOTO MO3KY cCHJepoOsacTiB; 3) cTajiro
rIIOXPOMHOI aHeMIi, Ika XapaKTepU3y€eTbCA 3HMKEHHSM MOKa3HUKIB nepudepuyHoi
YepBOHOI KpPOBI, 3MEHIIEHHSIM BMICTY 3aji3a y CHpOBAaTIl, 30UIBIICHHSIM BMICTY
3B’513aHOTO 3aJ113a 1 Horo pe3opO11ii B TOHKOMY KUIIEYHHUKY, BIICYTHICTIO Y KICTKOBOMY
MO3KY cujepooOmactis [141, 144].

[TaTorenernunuMm (QaxrtopoM nediuuMTy 3aimiza € HOro Bia eMHUN OanaHc,
00yMOBJIEHUI HEBIAMOBIAHICTIO M1’k CIOKUBAHHSM 3 1KEI0, pe30pOLI€I0, 3aCBOEHHAM
a00 MiABUIEHUMH BTpaTamMH 3 KpoBoTedamu. JledinmuT 3aiza MOXKE BHHUKATH
BTOPUHHO, NP MOPYIIEHHAX METa00113My MIKPOEIEMEHTIB — Mi/ll, IMHKY, MapraH1Iio,
MomiOaeHy, BaHamito Ta 1H. JlateHTHmWi gedimuT 3amiza  XapaKTEePU3YEThCS
3MEHILIEHHSAM HOro TKaHMHHUX 3amaciB 1 TPAHCIOPTHOTO (OHIY, aje 0e3 3HUKEHHS
piBHs remorioOiHy. 3JIA XapakTepu3yeTbCs OKpIM IE€pPEpaxoBaHOIo, IIe 1
3MEHIIIEHHSIM BMicTy remoriobiny [140, 141]. JliarHo3 aHeMii BCTaHOBJIIOIOTH Ha

I17ICTaBl 3HUKEHHS PiBHS T'€MOIIO01HY, HUKHS MeKa HOPMHU SIKOTO 3aJI€KUTh BiJl BIKY

(Tabm.2).
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Ta0mung 2
Me:Ki HOpMAJIBLHUX 3HAYEHb PiBHS reMOIJIO0IHY 32J1€5KHO Bil BiKy
Bik, cTath Hopmanwhi 3nauenns Hb, Humxna mexa
r/n HOpMaJibHUX 3HauyeHb Hb,
r/n
Bin 3 mic 1o 5-6 pokiB 110-133 110
Hitu 5-12 pokis, 120-135 120
JliByaTa-ImunTKH
JOPOCII1 KIHKH 120-164 120
pPENpPOAYKTUBHOTO BIKY
Xo1omii-m I TKA 130-148 120
Jlopocii 40JI0BIKH 130-172 130

pPENpPOAYKTUBHOIO BIKY

Y pi3Hl Nepioaud JKUTTS TOKAa3HWKU 3HA4YeHb PIBHSA TI'eMOIIOOIHY 3HA4YHO
BIJIPI3HSIOTHCS 1 3aJIeXkaTh Bl cTaTi. Tak, y HOBOHAPO/KEHUX JITEH BIAMIYAIOTHCA
Jy’K€ BUCOKI 3HAYEHHS MOKA3HUKIB €PUTPOIUTIB 1 TeMOriao0iny, y Bimi Bix 1 mo 3-5
MIC PIBEHb T'€MOIIO0IHY 3HMKYETHCS 1 10 12 MicS1IB BCTAaHOBIIOETHCS B Mexkax 110-
130 r/n. BMicT reMorino0iHy 3a1MIIa€ThCs MPAKTUYHO CTAOUTBHUM 10 5-6 POKIB, KOJIH
BXKE€ BCTAHOBJIIOETHCS ONTHUMAJIBHUM PIBEHb JIOOOBOT MPOAYKIII 1 TEeMOJi3y
eputpouuTiB. Y Bili 12-14 pokiB 03HauY€HI MOKAa3HUKU BKE HE MAIOTh MPUHIIUIIOBUX
BIIMIHHOCTEH BiJ gopociux. Y Bimi 12-13 pokiB, 3 TOJMAIBIIOK aKTHUBI3AIIEIO
(1310JI0T1YHUX TPOIIECIB CTATEBOrO JO3PIBAaHHA 3 SBISAIOTHCSA 1 MEpIl CTaTEeBI
BIIMIHHOCTI KOHIIEHTpalli reMOrjio0iHy — y JIBYaTOK BOHHM KOJMBAKOTHCS B MeEXax
120-135 r/n, a y xmomuukiB 130-148 r/m.

Ha Bigminy Big OunemiocTi iHmmMX adewmid, 3JIA, sk mpaBwio, He
CYNPOBOKYETHCS 3HAYHUM 3MEHIIEHHSM KUIBKOCTI €PUTPOLIUTIB Y OJUHUII 00’ €My
KkpoBi [ 144, 150]. HuxHBOIO MeXKer0 HOpMHU reMOrI001HY JJIs *KIHOK c1ij BBaxaTu 120

r/n, a s 9onoBikiB — 130 /. IlpoTe, cnig 3BepHyTH yBary Ha TOil (akT, 10 HOPMH
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piBHS reMorjao0iHy po3poOJeHl BIANOBIAHO HOro BHU3HAYEHHS Yy BEHO3HIA KpoBi. B
HaIIi KpaiHi y TOBCAKACHHINA TMpaKTHIIl pPIiBEeHb TE€MOIJIO0IHY BH3HAYAIOTh Y
KanuisipHid KpoBi, 11 BiH Ha 10—-20% BuIMii, HIXXK Y BEHO3HIM.

TepMmiHM PO3BUTKY 3ali304€PIUUTHOrO CcTaHy abo0 HasgBHICTH O3HaK 3J[A
BU3HAYAIOTHCS BeMMYMHOIO 3amaciB 3amiza [140, 142]. Knoiniuai nposisu 3/1A
OOyMOBJIEHI HAsBHICTIO SIK AHEMIYHOIO, TaK 1 CHAEPONEHIYHOTO CHUHAPOMIB.
AHEMIYHUN CHHAPOM TPOSIBISIETHCS HECTHEeNU(PIYHUMH CHUMIITOMAMU: 3arajibHOIO
c1a0KICTIO, MIABUIIEHOI0 BTOMJIIOBAHICTIO, COHJIUBICTIO, 3HMKEHHSM Ipale3aaTHOCTI,
TOJIOBHUM  0OOJ€eM, 3alaMOpOYECHHSIM, TUMYacOBUMHM BTpaTaMu  CBIJOMOCTI,
CepIEOUTTSM, 3aIUIIKOIO 11T Yac pyxy 1 (I3UUHUX HaBAaHTAKEHHSX, OJIIICTIO MIKIPH
1 T.4. CuaeponeHiyHuil CHHAPOM 00yMOBIIEHU J1eiMTOM 3aii3a y TKaHUHAX 1 HOro
IPOSIBOM MOe OyTH 3MiHA SK MIKIPHUX TOKPHBIB (iX CyXICTh) TaK 1 MPUAATKIB MIKIPH
— JJAMKICTh Ta IOCMYTOBAHICTh HIT'TiB, BANIAAIHHS BOJIOCCS, HEMOKJIUBICTh BIAPOCTUTH
JIOBI'€ BOJOCCS BHACHIJIOK HOr0 JIAaMKOCTI, AHTYJSIPHUH CTOMATHUT, BIIUYTTA
MIOKOJIFOBAHHSA 1 MEKY4YOCT1 si3UKa, CIOTBOpPEeHHs cMaky (pica chlorotica) y Burmsmi
IPUCTPACTI 10 HEICTIBHUX PEYOBUH (Kpelau, momeiy, TJIMHU, 3eMII, JIbOY, 3yOHOI
NacTH TOILO) 1 HIOXY — IPHUCTPACTI 0 3amaxy I'yMH, O€H3HHY, MajeHoro, ¢apou,
alleTOHY TOIIO. Y POTOBIA MOPOXKHHUHI, K 1 MO XOJY YChOIO TPaBHOTO TPAKTY,
BUSABIISIIOTH aTpodiyHi 3MIHH, (QOpMYyeThCs riaocutr. MopdodyHKIIOHATbHI 3MIHU
TPaBHOTO TPaKTy OOYMOBIIOIOTH 3HIIKEHHS aleTUTY 1 aHOPEKCiI0, CHUIACPOIECHIYHY
nucarito, BIAPWKKY 1 OJIFOBaHHS MICIs BXKUBaHHS iK1, CHOCTEPIraroTh 3MEHIIICHHS
KHUCJIOTOYTBOPIOIOYO1 (DYHKIII IUTYHKY, AKTUBHOCTI amula3u, JiNa3u, TPUIICUHY.
Hacninkom BkazaHuX 3MiH y TpaBHOMY TpakTi € (OPMYBaHHS CHHAPOMY
ManbabcopoOiii. IIposBOM CHIEPONEHIYHOTO CHHIPOMY MOXE OyTH €eHype3 Ta
JTU3ypUYHI SBUIIA. M’ S30BY C1aOKICTh, 110 CIIOCTEPITAETHCS Y TIEPEBAXKHOT OLTBIIIOCTI
xBopuX Ha 3/]A, OSCHIOIOTH e(PIITUTOM 3aT130BMICHUX €H3UMIB. JlucTtpodiuHi 3MiHU
CKJIEp OYeil MPOSBIAIOTHCA CIEU(PIYHUMU 3MIHAMH Y BUTJISAJII CUMIITOMY "OJaKUTHUX
ckiep".

Jlns maGopatopHOi A1arHOCTUKHY 3/]A BUKOPUCTOBYIOTH YUCIEHHT MeTOAH (Tadd. 3).
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Ta0mung 3
OcHoBHI MeTOaM J1abopaTopHOI AiarHocTUKH 3 1A

3arajJbpHHUil PO3rOPHYTHII aHAJI3 KPOBI 3 BUBYeHHAM MopgdoJiorii Ta

1 iHgeKciB epuUTPONUTIB

1.0 | 'emormoGiHOMETPISI.

1.1 | EpurpouuromeTpis.

1.2 | 'emaTOKpUTHE YHUCIIO.

1.3 | Inmexcu epuTpOLIUTIB.

1.3.1 | KonipHuii Mmoka3HUK.

1.3.2 | Cepenniii B7MicT remorio0iny B eputrporuti (MCH).

1.3.3 | Cepennst koHIeHTpaIist reMorsiooiny B eputponuti (MCHC).
1.3.4 | Cepenniit 06’ em eputporutis (MCV).

1.3.5 | Cepenniit giamMmeTp €pUTPOLIUTIB.

1.3.6 | [loka3uuk aHiz3oruTo3y eputpouutis (RDW).

1.4 | Petukynouutu 1 peTUKyIOUTapHa hopMya.

1.5 | Oui"ka epeKTUBHOCTI EPUTPOTIOL3Y.

2. BuB4yeHHs1 MOKa3HUKIB MeTa00/1i3MY 3aiti3a.

2.1 | 3a;izo cupoBaTKM KpOBI.

2.2 | 3arayipHa 3aj11303B’A3yI04a 3/1aTHICTh CUPOBATKHU KPOBI.

2.3 | JlareHTHa 3aJ11303B’A3yI04a 3/1aTHICTh CHPOBAaTKH KPOBI.

2.4 | KoedimieHT HACHYEHHS 3aJ1130M TpaHChEpUHY.

2.5 | PieHb TpaHcepuHy Yy CUPOBATIII.

2.6 | PiBeHb po3UMHHUX TPaHC(HEPUHOBUX PELIETITOPIB

2.7 | PiBeHb pepUTHHY y CUPOBATILII.

2.8 PiBenb rencuauny

2.9 | HecdepanoBuii Tect.

2.10 | HocnimxeHHsl XapKOTUHHS 1 TPOMHUBHHUX BOJl OPOHX1B HA T€MOCHUEPHH.
2.11 | PamionoriyHi METOIM BUBUYCHHSI BCMOKTYBAHHS 1 KIHETHKH 3aJ1i3a.
2.12 | AHami3 cedi Ha TeMOCHACPHH 1 TeMOTI001H.
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MeToau CIeKTpaIbHOTO aHa3y BMICTY 3aj1i3a Ta IHIIUX €JIEMEHTIB Y

213 | . .
O10JIOTTYHUX PiJIUHAX.

2.13. '
PenTren-gdmroopecueHTHUI aHa3.

1

2.13. _ .
ATomHO-abcopOIiliHA CIEKTPOCKOTIS.

2

2.13. _ _
HelTpoHHO-aKTUBALIMHUI aHAJII3.

3
CrepHajibHA NMYHKUiS 3 JOCJIIKEHHAM MiejaorpaMu i 3a0apBJjeHHAM

3.

KiCTKOBOIr0 MO3KY Ha 3aJ1i30.

3.1 | Meropn Peris 3 6epi1iHCHKOIO OJIAKUTTIO.

3.2 | Meroa 3 TypOyJI€HOBUM CHHIM.

3.3 | Peakuii 3 yrBopeHHsM CyJib(]iaiB 3ami3a.

3.4 | 3abapsnenns y noennanti 3 IIMK-peakiiero.

4. Busznauensi BMicTy nporonopgipuHiB y epuTPOIUATAX.

[lepur 3a Bce 11€ TeMOTII001HOMETPIisl, BABHAYEHHS KUTBKOCTI EPUTPOIUTIB Ta iX
MOp(]oJoriyHa XapaKTepUCTUKa, €PUTPOLUTOMETPIsl, BU3HAYEHHSI T'e€MaTOKPUTHOIO
YHUCIIa, KOJIPHOIO ITOKAa3HUKAa Ta 1HAEKCIB EpPUTPOLHUTIB, MIJIPAXyHOK KUIBKOCTI
petukynouutiB. Ciig BIAMITATH, IO JIKapl MPAKTUYHOT OXOPOHH 3J0POB’S
HEJOOLIHIOIOTh  JIarHOCTUYHE 3HAYEHHSA  BHINE3a3HAYEHUX  MapameTpiB. Y
NOJIIKJIIHIKAX 1 CTalloHapax BCE LIE ICHY€E MPAaKTHKA "KOPOTKOro" JOCIIIKEHHS KPOBI
06e3 BUBUEHHS MOP(GOJIOTrii epUTPOIUTIB 1 BU3HAYCHHS KUIBKOCTI PETUKYJIOIHUTIB y
XBOpPUX Ha aHeMi.

JloctymHuM 1 y TOW e 4ac iH()OpMATUBHUM MOKA3HUKOM, SIKUW € OJHIEIO 3
rojloBHUX o3HaK 3/[A, € KoJipHUl NMoka3HUK. BiH BimoOpaxae BMICT reMOrJIo0iHy B
EpUTPOLIUTI 1 CTAHOBUTH COO0I0 pO3paxyHKOBY BenuuuHy. [Ipote, ciia miakpecanTH,
0 TIMOXpOMisl HE € CHenu(pigyHO O3HAKOK XapakTepHO Timbku s 3JIA.
I'inoxpoMHUMHM MOXKYTb OyTH aHeMil 00yMOBJIEH1 1€(PIIUTOM MiJll, IMHKY, MapraHito,
MOPYIISHHSIM O0MiHY TOpGIpHHIB, CBHUHIICBOIO I1HTOKCHUKAIIIE€I, 1H(QEKIIHHUMU 1
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3anajJbHUMH mporiecaMu. MoKHa CTBEpKYBaTH, 110 3MIHM JAHOTO MOKAa3HUKA CIiA
BPaxOBYBAaTH y KOMIUICKCI 3 IHIIUMHU JaOOpaTOpHUMHU 03Hakamu 3/[A.

Pesynbratu epuTpOIMTOMETPIi € ICTOTHUM MOMEHTOM JJIsS YTOUHEHHS XapaKTepy
anemii. Tak s 3/{A BnacTuBe 3MIIIEHHS €PUTPOLUTOMETpUYHOI KpuBoi [Ipaiic-
JIxoHCa BIIBO, OCKUIBKH Yy mepudepudHiidi KpoBi OaraTto MiKpouuTiB. MikpouuTamu
HA3MBAalOTh EPUTPOLMTH 3 aAiameTpoM 6,9 MKM 1 MeHiie. Y 3I0pOBHX JIIOJAEH
EPUTPOIUTH, B 3JICKHOCTI BiJ] IIaMETPy, PO3MOAUISIIOTHCS TAKAM YHHOM: HOPMOIIUTH
(mametp 7,0-8,0 mxm) — 68%, mikpouutu — 15,2%, makpouutu (aiametp 8,0 MKM 1
oube) — 16,8%. HeoOX11HO BpaxOBYBaTH, 110 y NEPIOJ aKTUBALli KOMIIEHCATOPHO-
MPUCTOCYBAJIBLHUX MEXaHI3MIB ajanTallii opraHiamy 10 Tinokcii y xBopux Ha 3J[A
30UTbLIY€ThCS KUTBKICTh MAaKPOLUTIB, SIK BIJOOpaKEHHSI MEXaH13MIB, CIIPSIMOBAaHUX Ha
il ycyHenHs. BucHakeHHs 1TUX MeXaH13MiB MIPU3BOIUTH JI0 IEPEBAKAHHS MIKPOIIUTO3Y
y MO€THAHHI 3 TIMOXPOMI€EI0. 3’ SABISIOTHCS MIIIEHENO10HI €PUTPOLIMTH, aHYJIOIUTH,
a mpu TIMOOKOMY Ne(ilHTI 3ai3a — Kparuiemoai0HI epUTPOIUTH (JAKPIOIUTH) 1
IJIAHTOIUTH. AHI30IIUTO3 1 MOUKIJIOMUTO3 € JabopaTopHuMU o3Hakamu 3J1A [153].

['emMaToOKpUTHE YHUCIIO A€ YSBIEHHS MPO CIIBBIIHOIICHHS MIXK 00’ €éMaMu IJ1a3MHU
1 GopMeHHUX eneMeHTIB. lleli MOKa3HMK BHUKOPUCTOBYIOTH [Jisi OLIHKH CTYIEHS
aHeMii, a TaKOX JJI PO3PaXyHKY BEIMYHH, 10 BIIOOPAXKAOTH Pi3HI XapaKTECPUCTUKH
epUTPOLUTIB. BUKOpUCTaHHS pO3paxyHKIB 3 ypaxyBaHHSM BIJXWICHHS Ha
TeMaTOKPUTHE YHUCJIO, POOHUTH OLIbII TOYHHMMH BH3HAYEHHS BMICTY O10XIMIYHUX
napaMmeTpiB y XBOPUX Ha aHeMii Ta eputpouuTosu [142, 144].

[Toxasnuk MCH (Mean Corpuscular Hemoglobin) y xBopux Ha 3J[A 3HM*keHUH,
OCKUIbKK BiH BigoOpaxae rinoxpomito. I[lokazauk MCHC (Mean Corpuscular
Hemoglobin Concentration) BifoOpaxkae CTyMmiHb HACHYEHHS  E€pUTPOLIUTA
remoryiooinoM y Bigcotkax. Jms 3/]A BiacTuBe 3MEHIICHHS JaHOTO ITOKA3HHKA.
Cepenniit 06’em eputporutiB MCV (Mean Corpuscular Volume) Takoxx 3HWKEHHI
npu 3J{A. OOYMCHIOTh NMOKAa3HUK LUISIXOM [JIJIEHHS F€MaTOKPUTHOTO 4YKCJia Ha
3arajbHy KUIBKICTH epuTponuTiB B 1 Mkn kpoBi. CepemHiil aiamMeTp e€puUTpOIUTIB
OOUYHCITIOIOTH IIUIIXOM MHOKEHHSI KOKHOTO B1JICOTKA KJIITHH 3 TIEBHUM J[1aMETPOM Ha

HOro 3Ha4eHHsI B MKM, 3BEJCHUM JI0 CYMH LIMX MOALIIB 1 moMHOxeHuM Ha 100. [Jns
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3JIA BnacTHMBE 3HMXKEHHS LOrO MOKa3HUKa BIAHOCHO HOpMmH (7,55+£0,099 Mkm).
[Tokasnuk anizonuto3y eputporutiB (RDW) po3paxoBytoTh sk KoedilieHT Bapiailii
MCV: RDW=SD/MCVx*100%, ne SD — cranmapTHe cepeIHbOKBaIpaTUIHE
BIIXWJIEHHS 00’ €My €pUTPOLUTIB BiJ cepeIHbOro 3HaueHHs. B Hopmi RDW nopiBHioe
11,5-14,5%, a pu 3J1A 3011b11y€ETHCS.

Crix 3ayBa>KuTH, 110 aHI30LIMTO3 XapaKTEpU3ye KOJIMBAHHA 00’ €My €pUTPOIIMTIB
1 BUSIBIISIETHCSA PUOOPOM TIPH aBTOMATUYHOMY MIAPAaxXyHKY OLIbII TOYHO, HIK TPH
Bi3yasbHIA OIIHII Ma3ka KpoBl. OIliHKa CTYIEHIO aHI30IMTO3Y 3a JIOMOMOIOI0
MIKPOCKOIIa MOX€E CYNPOBOPKYBATHCH LIUIMM PsiioM NMoMuiIok. Ilpu BucyiyBaHH1
EpPUTPOIUTIB Y Ma3Ky KpoBi ix aiamerp 3MeHiryeTbest Ha 10—-12% y ToBcTHX Ma3kax
EpPUTPOLUTH MEHILIUX PO3MIpiB, HIX y TOHKHUX. [lo30aBuTtucs apredaxtiB H03BOIISIE
JIMILIe aBTOMATU30BaHU MiAPaxyHOK 13 3aCTOCYBAaHHSAM KOHYKTOMETPUYHOTO METOLY
[141, 142].

Bu3HaueHHs KUIBKOCTI PETUKYJOLUTIB Yy KpPOBI € ICTOTHUM MOMEHTOM
nabopaTopHoi miarHocTukM aHemil. s 3JIA BracTUBUN HOpPMalIbHUN BMICT
PETHKYJONMTIB. PeTUKYNIOIUTH — 1€ MOJIOAI EPHUTPOLMTH, IIO0 YTBOPIOIOTHCS
BHACJIIOK BTpaTu HOpMmoOsactamu sigep. 3a [eiirensmeepom (1938) Buainstors V
CTYNEHIB 3pUIOCTI PETUKYJIONUTIB. Y 370pOBOi JIFOAWHU MICTUThCS Big 2 no 10
petukynouutieB Ha 1000 epuTpouUMTIB, TPUUYOMY B HOPMI 3YCTPIHAIOTHCS TUIBKU
perukynouutu III 1 IV ctymens 3pinocti y cmiBBimHOMIIEHH] BignoBigHo 1/3 1 2/3.
MocHUJieHa pereHepallis epUTPOITHOTO MApOCTKa KPOBOTBOPEHHS CYIMPOBOIKYETHCS
30ubieHHsIM BMicTy petukyygouuTiB 0, I, II crymeniB 3purocti. Take sBumie
HA3WBAIOTh JIBUM 3CYBOM PETHUKYJOLMTAPHOTO psiay. 30UTBIICHHS KIJIbKOCTI
peTuKyiIouuTIiB cnocrepiraiotb npu 3JIA Ha 7-10-ii geHb NpU NATOT€HETUYHO
OOrpyHTOBAaHOMY JIiKyBaHHI (peTHKyJIOIuTapHuil Kpus). [loka3HMK KITBKOCTI
PETUKYJIOIUTIB MOXe OyTH BUKOPUCTAHUU JJIsI OLIHKUA €(EKTUBHOCTI €PUTPOIIOEL3Y.
Benuuuny egextuBnoro eputpomnoesy 3a 100y (K) Busnauatots 3a hopmyoro:

_Po-P4 Ex24
4 1000 ’

K
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ne: Po — uuncio petukynouuriB y KpoBi y %; P4 —4uciio peTuKyIOUMTIB Micst
iHKyOarii kpoBi mpotsarom 4 roauH y mpoOipmi npu 37°C y %; E — kinbKicTh
EpPUTPOLUTIB Yy 1 MKJI KpOBI.

Hopmanbue 3Hauennst K, BuU3HaueHe 3a 11€I0 METOJUKOIO cTaHOBUTH (,06—
0,08><1012/J1 Ha 100y. Lle KIIbKICTh EPUTPOLMTIB, IO YTBOPIOETHCS 1 BUXOIUTH B 1 11
KpOBI nepu¢epuIHOro KpoBoooOiry.

Takum ynHOM, epuTpouuTH nepudepuyHoi kposi npu 3J[A xapakTepu3yrThCs
TITOXPOMI€I0, MIKPOIIUTO30M, TTOMKUIONUTO30M (pi3Ha popma), aHI30IMTO30M (pi3Ha
BEJIMYMHA), HASIBHICTIO MATOJOTTYHUX (OPM, SK MPABUIO, HOPMAITBHOIO KIJIBKICTIO
PETUKYJIOLHUTIB.

[Tokazauku metabomizmy 3amiza npu 3J[A xapakTepu3yrTbCS 3MEHIICHHSIM
BMICTY 3ajii3a B CUpOBATI (B HOPMI1 Yy YOJIOBIKIB 1 KIHOK BianoBigHo 13-30 1 12-25
MKMOJIb/J), 30UIbIIEHHSIM 3arajibHOl 3a11303B’SI3y10401 3JaTHOCTI CUPOBATKHU KPOBI (B
HOopMmi 30—85 MKMoub/im). Pi3HUISI MK MOKa3HMKaMH 3arajbHOI 3aj1i303B’A3yH040i
3IaTHOCTI CHUPOBAaTKM KpOBI 1 CHPOBATKOBOTO 3ajii3a BiloOpakae JaTEHTHY
3aJ11303B’A3YI04y 3/IaTHICTh CUpPOBAaTKH (B HOpMi MeHIe 47 mxmoub/n). [lpu 3A meit
noKa3HuK miaBuiieHni. CIiBBIIHOIICHHS MOKa3HUKA 3ajli3a CHPOBATKU 1 3arajabHOl
3aJ11303B’S13YI0401 3/1aTHOCTI BUpaxae HacuueHHs: T 3anizom (Hopma 16-50%). [1pu
3/JA meil mokasHWK 3HUXKYETbcA. 3[]A XapakTepu3yeThCs 3MEHIICHHSM BMICTY
dbeputuny y cupoBatii KpoBi (Hopma 15-150 mxr/m). Ominka 3amaciB 3ajiza B
opraHi3mi, KpiM BH3HA4YCHHS TOKa3HUKa (QEpUTHHY, MOXKET OyTH 3jiiicHeHa 3a
nechepanioum  TectoM. CyTh OCTAaHHBOTO TIOJIATAE Yy TOMY, IO  MICJ
BHYTpPIIIHHOBEHHOTO yBeneHHs 500 Mr pecdepary y 3A0pOBOi JIOJUHHA 3 CEUCHO
Bunisgerbes Big 0,8 mo 1,2 mr 3amiza, Tomi sk y xBopux Ha 3JIA e moka3zHUK
sHmwkeHnd. CItif mam’ITaTH, Mo MOKa3aHHAM sl PU3HAYCHHS TAHOTO TECTY MOXKE
OyTH JTMIIIe HEMOXJIMBICTh IOBECTHU IHIIMMH METOJIAMU HASBHICTH Ae(IIUTY 3aji3a B
oprani3zMi xBoporo [142]. BuzHaueHHs: mpoTonop¢ipuHiB B €pUTPOIIMTAX XBOPUX HA
3JIA mnokazye ix 30uibmieHHs (HopMa 18—89 mMxmons) [141]. BBaxkatoth, mo st
J1arHOCTUKHU 31A MOpQoJIoTiuHe JOCIIKEHHS KICTKOBOTO MO3KY

majnoindopmartusHe [140, 142].
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Kputepii naboparopuoi niarnoctuku 3/{A HaBeaeHo B TabI. 4.

Ta0munga 4
Kpurepii 1ad6oparopnoi niarnocruxku 3/1A
JlaGopaTopHNil MOKA3ZHUK Hopma 3minu npu 3/1A
1 | Mopdomnoriuni 3MiHu HOpMOLIUTH — 68% MIKpPOITUTO3
EPUTPOILIMUTIB MikpouTa — 15,2% MOE€JHAHUM 3
Makpouutu — 16,8% aH1301IUTO30M,
IIOMKIJIOLIUTO30M,
HasIBHI aHYJIOLIUTH 1
TUTAHTOIUTH
2 | KompH#uii moka3HUK 0,86-1,05 TiIoXpoMis,
MOKa3HUK MEHIIIE
0,86
3 | Bmict remorioGiny XKIHKU — He MeHiie 120 | 3MeHIIeHui
r/n
YOJIOBIKM — HE MEHIIe
130 r/n
4 | MCH 27-31 or MeH1e 27 ar
5 | MCHC 33-37% meHnie 33%
6 | MCV 80—100 ¢ 3HUKEHUN
7 | RDW 11,5-14,5% 301IBIICHUM
8 | CepenHiii niamerp 7,55+0,099 mkm 3MEHIICHU N
EPUTPOLIMUTIB
9 | KiabKiCTh PETUKYJIOIUTIB 2—-10:1000 HE 3MiHEHA
10 | Koedinient epekTMBHOTO 0,06 —0,08-10'% i/n06a | He 3miHeHUIT 460
EpUTPOTIOE3Y 3MEHIICHU
11 | 3anizo cupoBaTKu KIHKU — 12-25 3HUKCHE

MKMOJIb/JI

109



INNOVATIVE APPROACHES IN MEDICINE

q0s10B1KHA — 13-30

MKMOJIB/JT
12 | 3aranpHa 3ai11303B’s13y04a 30—85 MKMOJIB/I1 [T IBUIIICHA
3/1aTHICTh CUPOBATKU KPOBI
13 | JlareTHa 3a1i303B’sA3yr04ua MeHTI1e 47 MKMOJIb/M noHaa 47 MKMOJIb/JT
3/1aTHICTh CUPOBATKU KPOBI
14 | Hacuuenns tpancdepuny 16-15% 3MEHILIEHE
3aJ1130M
15 | Hechepanosuii Tect 0,8—1,2 mr 3MEHILICHHS
16 | BmicT mpotonop¢ipuHis B 18—89 MxMmoIB/1 30T LIIEHU I
EPUTPOIUTAX
17 | 3abapBieHHs Ha 3aJ130 y KICTKOBOMY MO3KY | 3HUKHEHHS
NPUCYTHI cuaepoOsacTu | cuaepoOIacTiB y
MyHKTaTi
18 | PiBeHnb peputuny 4oJioBiKU 15—150 MKI/n | 3MEHIICHHS
KiHku 12—150 Mxr/n noHaa 12 Mxr/i
19 | PiBeHb pO3UMHHUX 0,3-6,9 mr/n 301JIBIIICHHS
TpaHC(EPUHOBUX PELENITOPIB noHan 7 mr/n
20 | PiBens rerncuiuny 60-80 mr/mn 3MEHILEHHS [TIOHA/]

60 or/mn

['pyna no 60pot1s01 3 aneMiero FOHICED/BOO3 (2004) B sikocTi Bepr(iKaiitHuX

kputepiiB 3/JA pexomMeHayBasia BUKOPUCTOBYBATH 3 TMOKAa3HUKU: MAJIHHSA PIBHA

reMorjo0iHy HUXKYe BIKOBUX 1 CTaTE€BUX HOpPM; 3HWKeHHsA BMicTy @H Mmenme 12

MKT/7; migBuineHHs piBHs pT¢oP nonan 7 mr/a. Pasom 3 tum, pekomennamnii BOO3

(2020) ocTaHHBOTO YaCy CKEpOBYIOTh OPIEHTYBATUCS MEPEBAXKHO HA MOKA3HUK PIBHS

®H y cuposartui kposi [139].

BucHoskn.

BpaxoByroun OCHaIIEHICTh BITYM3HAHUX J1a00opaTopii A Bepudikalii JiarHo3y

3/1A y 6GaHaIbHUX KJITHIYHUX CUTYAIlIsIX JOCTATHHO BUSBUTH T1IIIOXPOMHY aHEMIIO, sIKa
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CYNPOBOKYETHCS MOPQOJIOTIYHUMH 3MIHAMH EPUTPOIHTIB (KOJIPHUN TMOKa3HUK
mente 0,85 1 30umbmenus RDB nonan 15%; 3HmkeHHs reMorsio0iHy B 1 eputponuri,
3MEHILEHHS 00’ €My €pUTPOLIUTIB, 3HMKEeHHS oka3HukiB MCH menme 25 nr, MCHC
menuie 30 r/n, MCV mene 75 ¢i), 3MEHIIEHHSI BMICTY 3ajli3a CUPOBAaTKU MmoHaj 12
Mkr/i1, migsuieHHs piBHsA 33CK nmonax 70 MMob/ 1 3HMKeHHS KoHIeHTpaiii ®H y
CHpOBATII KPOB1 MeHIe 12 MKr/m.

JInsi yHUKHEHHS TIOMHJIOK TIpH 1HTEpIpeTalii pe3ynbTaTiB JOCTIIHKeHb, CIiJ
nam’siTaTd HactynHe. OpeprkaHi pe3ysibTaTh JOCHIKEHb MOXYTh HE B1A0OpakaTtu
CIIPaBXKHIM BMICT 3aji3a y CHUPOBATII, SKIIO XBOPUN MEpes AOCHIIKEHHSIM, HaBITh
KOPOTKOYaCHO, B)XMBaB TMpenapaTd 3aiiza. Jus BU3HAYeHHS 3aji3a  Clij
BUKOPUCTOBYBATH TUIACTUKOBI 200 CKIIAHI MPOOIPKH, MPOMUTI NEPe JOCIIKEHHIM
COJISTHOIO KHCJIOTOIO 1 JABIY1 JUCTHIILOBAHOIO BOJIOI0, OCKUIBKY 3BUYAMHE IPOMUBAHHS
HE TapaHTy€e 3axUCTy BIJl BHECEHHS HE3HAUYHMUX KUIbKOCcTeW 3amiza. [lpu
HeHTpUQyTyBaHHI TPOOIPKHU CITiJT 3aKPUBATH TIIACTMACOBUMHU KOPKaMH, OCKUTEKH B 710
HUX MOXE MOTPANUTH 3aTi3HUN v 3 neHTpudyru. Kpos miis nocmimxens ciin Opatu
HATIIE BpaHIll, OCKUIbKU ICHYIOTh I000B1 O10pUTMU KOJIMBAaHHS KOHIIEHTpALii 3a1i3a y
cupoBarii. [loka3HUKM 3aii3a CUPOBAaTKH MOXYTh 3MIHIOBAaTHCS 3aJIEKHO BiJI (a3
MEHCTPYaJbHOTO UK. BpaxyBaHHs 3a3HaueHUX BUIIE (PaKTIB JO3BOJIUTh YHUKHYTH

HETOYHOCTEH Y MOCTIIHKEHHSIX Ta TOMUJIOK TIpu AiarHocTuil 3/1A.
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SECTION 2. DENTISTRY

2.1 The clinic, diagnostics and treatment of craze enamel lines of teeth

Tooth enamel is the most mineralized and hard tissue of the human body.
It consists of 95-96% granules of hydroxyapatite. Other components of enamel are
organic compounds and water in free or bound fractions [153]. Tooth enamel is able
to withstand the effects of significant mechanical loads. Studies have shown
the hardness of the enamel from 3 to 5 GPa and the modulus of elasticity from
70 to 100 GPa. The occlusal surface showed the highest hardness and modulus of
elasticity [154,155].

Despite the above, under the influence of occlusal forces and temperature
fluctuations, the enamel has a surprisingly low resistance to cracking. Currently, craze
enamel lines are a common acquired non-carious pathology, even in young people.
Thus, according to a number of authors, enamel cracks are found in 68 - 90% of
subjects and are more often localized on the vestibular surface of 1.3-2.3 teeth
[156,157]. They can serve as pathways for microorganisms and proteolytic enzymes
that destroy tooth tissue and provide access of acids to the minerals of the subsurface
layer. Also due to the increase in the number and size of microcracks in the
interprismatic spaces of the enamel, there is a combination of microdefects in the
macrodefect - the lesion inhabited by microorganisms [154, 158].

Pathological craze enamel lines occur in most middle-aged and elderly patients.
The reasons that lead to their formation include acute and chronic injuries,
untimely or improper dental treatment, stressful situations leading to bruxism, solid
foods, contrast drinks, occlusion abnormalities [159]. Temperature overheating of the
surface layer of the tooth, the vibration of the tool in the process  of tooth preparation
can cause cracks on the enamel [160]. Violation of the enamel integrity is observed in
patients after the teeth whitening procedure [161]. Craze enamel lines are often
diagnosed in patients with increased abrasion and wedge-shaped defects [162].

In 1964, Cameron introduced a new terminology in the field of dentistry,

known as "cracked tooth syndrome". This syndrome united all types of cracks
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of crowns of endodontically untreated teeth (more often molars) of various depth
extending subgingivally. The American Association of Endodontists continued to
improve the classification of this pathology and identified five types of
longitudinal cracks (fractures) of teeth: craze enamel lines, fractured cusp, cracked
tooth, split tooth, vertical root fracture [163].

At clinical inspection all craze enamel lines of teeth can be divided into three
types depending on complexity of their detection (SB Ivanova, 1984): Type 1 -
superficial cracks of enamel. Very thin, noticeable after thorough drying of the tooth
surface, when applying staining with 1% solution of methylene blue, additional
lighting and the use of mono- or binocular magnifier; Type II - enamel cracks, which
are detected by additional lighting without additional magnification; Type III -
deep enamel cracks, which are determined by the naked eye in normal light [158].
In most cases, enamel microcracks have a longitudinal direction, less often they
are transverse, very rarely (3%) detect oblique enamel cracks. Most often diagnosed
cracks of 2-3 types on the vestibular and oral surfaces of incisors and premolars.
A relatively small number of enamel cracks are found on the surface of wisdom teeth,
which is associated with a shorter period of their functioning [162].

Tooth enamel cracks can be diagnosed by macroscopic observation, iodine
staining, transillumination method, microscopic observation (magnifying glass
with a magnification of 2.5-10, optical coherence tomography, optical microscope)
[164]. To visualize unpainted enamel cracks by transillumination, it is recommended
to use LEDs in a transparent housing, emitting in the range of 520-610 nm
with a power of 1-3 mW. The greatest contrast of enamel cracks in direct light (0.29)
i1s observed when using a light guide with a matte body that emits in the green
range of the spectrum (509 nm) [165].

Tooth enamel does not contain cells in its structure and therefore is not
able to regenerate after damage. But the liquid produced by the pulp contributes
to the restoration (restitution) of the enamel in the areas of defect formation,
which within certain limits completely restore the integrity and functional integrity of

the tissue. In this regard, the surface cracks of the enamel may disappear or decrease
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over time [153, 162]. Therefore, enamel cracks, the presence of which does not cause
hypersensitivity, do not require special treatment. In order to prevent complications,
the tactics of the dentist is to identify etiological factors and risk factors for cracks: bad
habits (tendency to gnaw hard objects), orthodontic pathology, bruxism [159].

However, quite often enamel cracks are accompanied by increased sensitivity
of the teeth. Existing methods of treatment of hyperesthesia can be divided into
4 groups: 1) the use of hygiene products for teeth with hypersensitivity; 2) the
use of professional tools that reduce the sensitivity of the teeth and seal the
dentinal tubules (adhesives, desensitizers, remineralizing therapy, means for deep
fluoridation, surface sealants); 3) sealing of defects; 4) depulpation of teeth [156, 157,
166].

In order to prevent avalanche-like growth of enamel cracks, a method of
dental treatment with this pathology was proposed: 1step: professional oral hygiene.
2 step: at the location of the top of the crack at the peak of the load, the dentist prepares
the cavity in the area of enamel or enamel-dentin border. 3 step: if necessary, an
insulating gasket is applied. 4 step: applying a photocomposite seal. 5 step:
grinding and polishing. 6 step: use of electrophoresis of fluoride preparations (5-6
sessions) [167].

In the presence of complaints of aesthetic defect, in cases of localization
of deep cracks of enamel on the vestibular surfaces of the front teeth, composite or
ceramic veneers are shown. In most cases, when detecting craze enamel lines, the
prognosis is favorable.

Conclusions. The high prevalence and variety of clinical manifestations of
tooth enamel cracks require a thorough diagnosis of this pathology from a dentist. The
use of staining teeth with a solution of iodine or methylene blue, the method of
transillumination, microscopic observation increases the chances of early detection of
enamel cracks of different depths. The purpose of medical manipulations in this
pathology is to eliminate hyperesthesia, cosmetic defect of the teeth, and prevention of

avalanche-like growth of craze enamel lines. Understanding the etiopathogenesis,
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clinic, principles of diagnosis and treatment of this pathology is promising to use to

justify the primary prevention of tooth enamel cracks.
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2.2 Long-term results of treatment of patients with exarcebative course of
generalized periodontitis in patients with manifestations of psychoemotional
stress

One of the factors that contributes to the emergence and development of
generalized periodontitis in patients is a variety of disorders of the general condition of
the patient. Against this background, the activation of periodontopathogenic
microflora, which causes the development of inflammatory and dystrophic-
inflammatory periodontal diseases occurs [167, 177, 179, 180, 186]. Among these
systemic somatic factors of disease development an important place is occupied by
stress factors, especially psycho-emotional stress [176, 184]. The presence of this
powerful pathogenic factor should be taken into account in the comprehensive
treatment of periodontal disease in patients with psycho-emotional stress.

In order to neutralize the manifestations of psycho-emotional stress, a set of drugs
was proposed, which included zoxon, nicergoline and sibazone. Experimental
biochemical and pathohistological studies show the periodontoprotective action of the
proposed drug complex [169-172] and justify its use in clinical settings. Given the more
pronounced manifestations of psycho-emotional stress in patients with exarcebative
generalized periodontitis in the case of this complex for the treatment of patients with
exarcebative generalized periodontitis 2 times increased doses of nicergoline (0.01 g 3
times a day) and sibazone (0, 01 g 3 times a day).

The aim of this study was to determine the long-term results of the clinical
effectiveness of the modified proposed complex of adrenoblockers in the complex
treatment of patients with generalized periodontitis of exarcebative course in the
presence of psychoemotional stress.

This clinical study was conducted in a group of 70 patients with generalized
periodontitis of I-II degree, exarcebative course and manifestations of psychological
stress. The main subgroup consisted of 40 patients, in the control subgroup of the
comparison there were 30 patients.

In the complex treatment of patients of the main subgroup used a modified

enhanced complex of adrenoblockers to suppress the manifestations of psychological
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stress. Patients in the control subgroup were treated similarly to patients in the main
subgroup, but without the use of a modified complex of adrenoblockers.

The level of psychological stress was assessed using questionnaires (DASS-21;
Spielberger-Khanin). [174]. All patients underwent thorough scaling and root planning
of the subgingival surfaces of the tooth roots, so-called SRP therapy. Drug treatment
of symptomatic gingivitis was performed according to its form - the exarcebative
course of catarrhal gingivitis is the same in patients of both groups. The presence of
inflammation in the gums was assessed using the Schiller-Pisarev test (1962) and the
PMA index according to C. Parma (1961) [175, 182]. The state of oral hygiene was
assessed using the OHI-S index (1964) [178] and the O'Leary index [180], the
assessment of the level of gingival bleeding by the bleeding index PBI (HR
Miihlemann, S. Son, 1971) [181]. In general, the condition of the periodontium was
assessed using the periodontal index PI by A.L. Russel [185]. The diagnosis of
periodontal disease was established according to the classification of NF Danilevsky
[168]. The obtained results were processed by statistical methods using personal
computers [173]. The effectiveness of the treatment was determined within 12 months
after treatment.

The effectiveness of the treatment led to a significant improvement in the hygienic
condition of patients in both subgroups. This was confirmed by the improvement of the
hygienic index OHI-S in patients of the main group in 3.52 times from 1.83 £+ 0.13
points to 0.52 £+ 0.05 points.

In patients with I stage of generalized periodontitis of the main group, the hygiene
index OHI-S decreased 3.38 times from 1.59 £+ 0.09 points to 0.47 + 0.05 points, in
patients with stage II generalized periodontitis, the hygiene index decreased in 3.09
times from 1.89 £0.17 to 0.61 + 0.07 points. After 12 months, the value of the hygienic
index increased slightly to 0.64 + 0.06 points.

In patients of the control subgroup, the hygiene index decreased 2.19 times from
1.73 + 0.17 points to 0.79 £ 0.07 points, which also corresponded to a good level of
oral hygiene. In patients with stage I generalized periodontitis, the hygienic index of

the oral cavity OHI-S decreased 2.46 times from 1.65 + 0.16 points to 0.67 + 0.06
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points, in patients with stage Il generalized periodontitis this index was reduced 2.07
times from 1.84 £ 0.17 to 0.89 = 0.07 points. In the long term, after 12 months, the
value of the hygienic index increased slightly to 0.89 + 0.08 points. These hygienic
parameters in their value in patients of the main and control subgroups were
statistically significantly (p <0,05) differed from each other.

The improvement of the hygienic condition of the oral cavity was also evidenced
by the indicators of the periodontal index O'Leary. The treatment led to a decrease in
the values of this index in patients of both subgroups. In patients with stage 1
generalized periodontitis of the main group , the periodontal index O Leary decreased
5.05 times from 55.13 = 5.1% to 10.91 = 0.91%, in patients with stage II generalized
periodontitis, the O Leary index decreased 6.36 times from 81.4 + 5.7% to 12.8 +
0.95%. In general, patients in the main subgroup showed a decrease in the value of the
periodontal index O Leary in 4.92 times from 60.33 + 5.4% to 12.25 £ 0.91%, after 12
months - 13.45 £ 0.94%.

In the control group in the case of stage I generalized periodontitis, the value of
the O'Leary periodontal index was reduced 4.29 times from 62.1 + 5.2% to 14.5 +
0.93%, and in patients with stage Il generalized periodontitis O Leary periodontal
index was reduced 4.27 times from 74.6 = 5.4% to 17.5 £ 1.4%. In patients of the
control subgroup, the O'Leary index decreased 4.29 times from 68.34 = 6.2% to 15.9
+ 0.13%, after 12 months - to 17.33 + 0.97%. Data were statistically significant (p
<0.05) differed.

Patients had significantly reduced pathological mobility of the teeth. Only 7
(30.44%) of 23 patients with stage II disease had mobility of the lower front teeth of
grade I. Inflammation in the gingiva according to the Schiller-Pisarev test was absent
in 14 of 17 (82.35%) patients with stage I generalized periodontitis and in 14 of 23
(60.87%) patients with stage II generalized periodontitis. Inflammation in the gums
according to the Schiller-Pisarev test was absent in 10 of 18 (55.56%) patients with I
stage of generalized periodontitis and in 12 of 22 (54.55%) patients with II stage of

generalized periodontitis. The value of this sample (iodine number Svrakov) in patients
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of the main subgroup decreased 2.23 times from 2.79 + 0.28 before treatment to 1.25
+ 0.09 after treatment and after 12 months was 1.39 £ 0.09 .

In patients of the control group, it decreased by 1.84 times and was 2.89 + 0.27
before and 1.57 + 0.09 (p <0.05) after treatment; at the stage I decreased 1.81 times
from 2.59 + 0.26 to 1.43 + 0.14 and at the stage II 1.83 times from 2.95 + 0.29 to 1.61
+ 0.16. In patients of the control subgroup, the value of the iodine test decreased 1.84
times from 2.89 £+ 0.27 before treatment to 1.57 £ 0.09 after treatment and after 12
months was 1.69 + 0.09. Data were statistically significant (p <0.05) differed.

The PMA index decreased after treatment 7.03 times from 73.15 + 2.7% to 10.4
+ 0.75% after treatment and to 13.9 + 0.79% 12 months after treatment. In the case of
the stage I of generalized periodontitis of patients of the main group, the value of the
PMA index was reduce 7.03 times from 73.15 £2.8% to 10.4 = 0.75%. In the presence
of stage II of generalized periodontitis, the PMA index was reduced 5.72 times from
79.5+2.9% to 13.9 + 1.1%. In the control group in the case of the stage I of generalized
periodontitis, the value of the PMA index was reduced 5.68 times from 78.9 = 2.8% to
13.9 £ 0.7%, and 1n patients with the stage II of generalized periodontitis, the value of
the PMA index was reduced 5.55 times from 82.2 + 2.7% to 14.8 + 0.9%. In patients
of the control subgroup, the value of the PMA index decreased after treatment 5.68
times from 78.9 £ 2.8% to 13.9 + 0.7% after treatment, and to 15.9 + 0.79% after 12
months. These indicators of the index in their value in patients of the main and control
subgroups were statistically significantly (p <0,05) differed from each other.

The complex treatment led to a decrease in the level of bleeding gums, as
evidenced by the value of the PBI index. In the case of the stage I of generalized
periodontitis of patients of the main group , the value of the PBI index decreased 3.98
times (p <0.05) from 2.59 £ 0.19 points to 0.65 £ 0.06 points. In the presence of II
degree of generalized periodontitis, the PBI index was reduce by 3.45 times: from 2.83
+ 0.19 points to 0.82 &+ 0.07 points. In patients of the main subgroup, it decreased 3.66
times from 2.71 £ 0.19 points to 0.74 + 0.07 points, and to 0.85 = 0.79% 12 months
after treatment. In the control group in the case of I degree of generalized periodontitis,

the value of the PBI index was reduced 3.08 times from 2.59 + 0.19 points to 0.84 +
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0.07 points (p <0.005). In patients with stage II generalized periodontitis, the value of
the PBI index was reduced by 3.11 times: from 2.87 £ 0.19 points to 0.92 + 0.08 points.
In patients of the control subgroup, the value of the PBI index decreased after treatment
by 3.09 times from 2.75 + 0.19 points to 0.89 = 0.08 points after treatment, and to 0.96
+ (0.79 points after 12 months. These indicators of bleeding gums in their value in
patients of the main and control subgroups were statistically significant (p <0,05)
differed.

There were some positive changes in the PI index after treatment: in the presence
of the stage I of generalized periodontitis in patients of the main group , its value
decreases 2.85 times from 1.77 £ 0.39 points to 0.62 £ 0.06 points. In the presence of
the stage II of dystrophic-inflammatory process in patients of the main group, the value
of the periodontal index decreased by 4.11 times from 3.49 = 0.36 to 0.85 + 0.08 points.
In patients of the main group it decreases 3.85 times from 2.65 £ 0.5 points to 0.68 +
0.05 points and after 12 months was 0.76 £ 0, 06 points. In patients of the control group
with stage I, the value of the periodontal index decreased 2.10 times from 1.85 + 0.43
points to 0.88 £+ 0.02 points; with the stage I of generalized periodontitis, the value of
the PI index decreased 3.64 times from 3.61 + 0.47 points to 0.99 + 0.07 points. In
patients of the control subgroup, the value of the PI index decreased after treatment
3.52 times from 2.78 £ 0.47 points to 0.79 &+ 0.08 points after treatment, and to 0.91 +
0.08 points after 12 months. Data from patients of the main and control subgroups were
statistically significant (p <0.05).

Conclusion. Thus, the obtained clinical and laboratory results of examination of
patients in the long-term follow-up indicate the clinical effectiveness of the complex
of adrenoblockers for the treatment of patients with generalized periodontitis with

manifestations of psychosomatic stress.
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SECTION 3. DISEASES

3.1 Rehabilitation of patients with COVID-19

The coronavirus pandemic is the most important challenge for the world's
population. Today there are more than 2 million patients with COVID-19 in the world,
including 625 thousand patients in Ukraine, 287 thousand who have recovered and
10951 death [187]. Although most people infected with the SARS-CoV2 coronavirus
have a mild course of the disease, some have more severe symptoms that require
hospitalization, and 20% of those admitted may require intensive care. Hospitalized
patients with COVID-19 often have comorbid conditions, such as cardiovascular
disease and diabetes, and may remain in the hospital for a long time. Some people who
have survived COVID-19 have physical disabilities that can be exacerbated by
prolonged immobility, including muscle weakness, neurological disorders, and / or
eating disorders. Therefore, patients with COVID-19 or after COVID-19 require
rehabilitation during and immediately after hospitalization.

Rehabilitation is a problem-solving process created in the context of a holistic
biopsychosocial model of the disease, implemented with a focus on a specific patient.
Rehabilitation requiring: an expert, multidisciplinary team, setting collaborative team-
based goals; a formulation of the situation, covering all domains of the biopsychosocial
model; close, collaborative working across all boundaries, professional, organisational
and geographic; ongoing monitoring of change and effects of interventions [188].
Rehabilitation begins with a diagnostic process (assessment), which reveals the main
problem state of people, and understanding how they are created and how they can be
influenced. This assessment is performed using a holistic biopsychosocial model of the
disease as a basis [189] and this usually requires a multidisciplinary team with relevant
knowledge [190]. After assessing and formulating the problem, rehabilitation is
planned. It is based on the patient's desires and values, combined with knowledge of
the prognosis and available interventions, and sets goals that can be achieved in the

short and long term goals [191].
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Today, there is no detailed information on the forecast of consumption after COVID-
19. Unless proven otherwise, decisions should be made based on the fact that long-
term irreversible tissue damage will be relatively rare and that most problems will
recover within 12-24 months, which is typical of most acute disorders.

The purposes of rehabilitation measures for patients who have suffered severe
cases of COVID-19 are [192]:

- optimization of health and functioning of the body after the disease;

- optimizing the patient's recovery and reducing the risk of his disability;

- providing psychosocial support, especially for elderly patients and patients with
previous health problems, who may be more vulnerable to the consequences of a
serious illness, and rehabilitation can be particularly useful for maintaining their
previous level of health;

- promotion of early discharge. The problem of lack of beds for patients with
COVID-19 today is relevant for most countries. If there is a high demand for hospital
beds, patients may need to be discharged sooner than usual. Rehabilitation measures
are especially important to prepare patients for discharge and ensure the continuity of
their further treatment and care;

- reducing the risk of re-hospitalization. Rehabilitation helps to prevent
deterioration of patients after discharge.

Unfortunately, to date, data on the safety and effectiveness of rehabilitation
measures are not available. But healthcare professionals, including rehabilitologists,
cannot wait for published randomized controlled trials before they can begin these
rehabilitation interventions in daily clinical practice, as the number of patients after
COVID-19 is growing rapidly. The process of exchanging views on recommendations
and evidence led to the publication of Rehabilitation considerations during the COVID-
19 pandemic from the WHO and the Pan American Health Organization [192], as well
as the development of interim recommendations for the rehabilitation of patients with
COVID-19 and after COVID-19 [193].

Rehabilitation measures should be included in all stages of treatment and care of

patients with COVID-19 [192]. In the acute phase of the disease, during which patients
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with severe COVID-19 are in the intensive care unit and receive ventilation support,
rehabilitation is aimed at improving oxygenation, airway secretion and faster weaning
of the patient from ventilation. Rehabilitation specialists may be involved in providing
parenteral nutrition and preventing the development of aspiration pneumonia,
especially after intubation and / or in patients with tracheostomy. In the next stage - the
period of early recovery - after the return of patients to the hospital ward, rehabilitation
interventions can focus on solving problems with impaired motor activity, respiratory
function, swallowing, nutrition, cognition and communication. Interventions during
this period are aimed at helping to restore daily life without additional assistance and
provide psychosocial support. Rehabilitation specialists also make a significant
contribution to preparing for the discharge of elderly patients and patients with
comorbidities. In the third stage, which lasts the longest, when patients return home,
continue outpatient treatment and recover, rehabilitation specialists can provide a
gradual increase in physical activity, conduct training on energy-saving behaviour, and
provide rehabilitation for any specific individual organ and system dysfunction.
Among the problems that arise after COVID-19 and that require rehabilitation, the
main ones are respiratory disorders (shortness of breath), voice problems, impaired
swallowing of food and drink, problems with attention, memory and thinking, impaired
daily life, development stress, anxiety or depression [194]. During long-term recovery
from severe COVID-19, patients may benefit from dosed exercise, special training to
support daily activities, and psychosocial support.

The COVID-19 pandemic has challenged rehabilitation services around the
world. Many services have been reduced to free medical staff to provide services to
patients in the acute phase of the disease and to minimize the risk to patients, many of
whom are at high risk. It is predicted that the second wave of the COVID-19 pandemic
will necessitate more complex and long-term rehabilitation for a much larger number
of patients [195].

To implement such a phased rehabilitation, its measures must be integrated into
all National Protocols for the provision of medical care to patients with COVID-19.

This should be done through interaction with rehabilitation experts and / or national
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professional rehabilitation associations. A practical mechanism for this is the inclusion
of rehabilitation specialists in the coordination structures of the national and central
health authorities.

Unfortunately, even before this pandemic, most patients in need of rehabilitation
did not receive it. Unless there is a drastic change in the organization of the
rehabilitation service, many people with residual problems after COVID-19 are
unlikely to receive expert advice on the need for and follow-up to rehabilitation
measures. One of the obvious reasons is the lack of professional resources, especially
trained rehabilitators and clinical psychologists. Unfortunately, this situation cannot be
changed quickly. Another reason is the lack of any sustained interest in the provision
and implementation of rehabilitation programs for patients with COVID-19. The
organization and implementation of rehabilitation services is chaotic, without any
consistent strategy [196].

In the context of many pandemic-related constraints (physical distancing, limited
human resources, and restrictions on public transportation), and the risks of re-infection
are likely to require "remote" rehabilitation. This can be done by creating so-called
"virtual groups" with which distance learning and exercises are conducted. Special
attention should also be paid to self-rehabilitation of patients who have undergone
COVID-19, especially in the presence of concomitant pathology. An individual
rehabilitation program must be drawn up for such patients, which they will follow after
discharge from the hospital.

Thus, given the number of physical and psychological problems that occur in
people who have undergone COVID-19, there is no doubt about the need for
rehabilitation measures aimed at speedy recovery of the patient and the restoration of
his social and professional activities. To ensure rehabilitation measures for all patients

after COVID-19, the organization of the rehabilitation service needs radical changes.
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SECTION 4. HISTORY

4.1 Formation of Sustainable Family Medicine in Ukraine in the Context of World
Integration Processes in the late 20™ — early 21 century

Publications of E. Zaremba, O. Sichkoriz, R. Grytsko, Y. Kyiak [202; 201] are
devoted to the problem of training family doctors in Ukraine at the undergraduate stage
in establishments of higher medical education.The stages of reforming higher medical
education and, in particular, trainng of a family doctor are reflected in K. Ruskykh's
article [200]. Various aspects of the influence of the experience of European countries
on the transformation of the medical system in Ukraine are revealed in the works of V.
Volchek, V. Lekhan, L. Kryachkova, F. Karelli [201; 196]. However, there are no
publications in the scientific literature on a systematic approach to family doctors
training in Ukraine, based on global trends in the development of medicine in general
and the development of sustainable family medicine in particular. In connection with
this, the purpose of this article was to investigate the specific features of training in
domestic higher educational establishments for family doctors education in the context
of world integration processes.

The development of sustainable family medicine in Ukraine dates from a regional
experiment conducted in Lviv in 1987. Then a model of gradual transition of future
pediatricians and therapists from precinct to family care was presented. According to
E. Zaremba, the Department of Family Medicine was created in connection with the
need to train family doctors. And later in 1995 the first Department of Family Medicine
in Ukraine was opened on the basis of Lviv State Medical Institute [202].

In 1996, other departments of education began to establish such departments.
Currently, family doctors are trained in an internship for two years, where graduates
enter after graduation from medical establishments of higher education. The second
way to obtain a family doctor’s degree is through a six-month re-training of district
therapists or pediatricians. Although training of general practitioners in a three-year

internship was introduced in 1991. Education in a two-year internship involves one
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year of full-time study at the departments and clinics of medical establishments of
higher education and one year of correspondence on the basis of internships for future
family doctors.

However, some scholars believe that family doctors should be trained at the
undergraduate level or at a separate faculty, starting with the first year of study.
According to E. Zaremba, R. Grytsko, Y. Kyiak, it will improve the quality of training
of medical doctors on the basis of creation of a multidisciplinary department of
sustainable family medicine with clinical bases of Integrative Family Medicine Clinics
or / and Primary Care Centers, which should be engaged in undergraduate,
postgraduate training of family doctors and their continuous professional development
with gradual approximation of this system to European standards [201].

During the end of the 20" — beginning of the 21% century in Ukraine the legislative
base of development of sustainable family medicine was formed. For example, in 2014
the Strategic Advisory Group on Health Care Reform in Ukraine developed the
National Strategy for the Construction of a New Health Care System in Ukraine for the
period 2015 — 2025, which reflects the recommendations of national and international
experts, reflecting the aspirations of Ukrainian society to change the public health care
system in the near future.

The reform of medical higher education in Ukraine, in particular, the preparation
of the specialty “General Practice — Family Medicine” was influenced by the European
experience in organizing the educational process.

As V. Lekhan, L. Kryachkova, V. Volchek point out, the integrated assessment of
the staff component of family doctors training shows that the first five with the highest
scores are in the UK, the Netherlands, Denmark, Portugal, Finland; to the last with the
lowest rates belong Iceland, Luxembourg, Latvia, Slovakia, Greece. In general,
countries with a strong primary care structure involving family doctors across all three
components (governance, economic conditions and human resources) include the
United Kingdom, Denmark, Finland, Italy, the Netherlands, Portugal, Romania,
Slovenia, Spain; relatively weak structure is observed in Bulgaria, Cyprus, Czech

Republic, Greece, Iceland, Luxembourg, Poland and Slovakia [197].
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Most Central and Eastern European countries began reforming family medicine
in the early 1990s, but their systematic implementation began in the late 1990s.

First of all, the reforming countries had to accomplish such tasks as: training
general practitioners and / or family doctors; reorganization of polyclinic complexes
with the establishment of primary care centers and separate family doctor offices,
equipping centers and admissions centers and changing the model of financing and
management of primary care. In the future the countries of Central and Eastern Europe
set out to informatize the workplaces of family doctors and to establish synergies
between family doctors and specialist doctors, to encourage family doctors to expand
the range of services and so on.

Family medicine courses in Latvia, Lithuania, Slovakia and Hungary have been
integrated into the medical student training program, and separate specialty
departments of sustainable family medicine have been established in Estonia, Poland,
Slovenia and the Czech Republic. At the same time, various additional short-term
courses for family doctors, including distance learning, are practiced in different EU
countries.

Family doctor retraining courses lasted from four to six months in most countries
and from one to three years in the Baltic States. Re-training courses for general
practitioners in family doctors in 1991 were introduced in Estonia. Family medicine
became a separate specialty in 1993, and in 1995 a residency in family medicine was
introduced.

In 1991 specialized training of general practitioners lasting for a period of 33
months was started in Lithuania, and in 1993 retraining courses of 52 weeks duration
were opened.

In Poland, family doctors were trained through a network of regional centers for
postgraduate education. Family doctors’ training was served by a three-year residency
for medical higher education graduates and intensive six-month courses for
pediatricians and therapists. Since 1994 family medicine in Poland has become a

specialty in medical universities.
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Changes in medical education were introduced in Bulgaria during the 1990s, such
as: introducing a 90-hour course in family medicine and a three-year postgraduate
specialty. For general practitioners at the university the course “Family Medicine” is
taught for one year.

In 1996 a family doctor training program was launched in Moldova. In 1998 the
Department of Family Medicine was opened at the State Medical University. Physician
retraining was organized through a three-year specialized course or a 4-month course.
Since 1998 short-term courses for family doctors on maternal and child health have
been organized by the initiative and support of UNICEF. Since 2003 the World Bank
has proposed to provide family doctors with additional 4-week courses [200].

Since 1998 the World Family Doctors Organization has agreed that a separate
family medicine unit operated by family doctors should function at each university.
However, publications on the development of sustainable family medicine in Europe
show that European countries lack a unified approach to family doctors training.

Currently, family doctors are best trained in Canada, France, and Italy.
Researchers say that in these countries students are initially educated in family
medicine at the undergraduate level. They then continue their residency / internship
studies for two years.

In the United States, future family doctors receive a four-year education and a
bachelor’s degree. And then they continue their studies also under the four-year
program of general vocational training in higher medical education. The next stage in
the training of family doctors is their three-year internship in medical institutions,
mastering their area of competence [199].

The World Family Physicians Organization (WONCA) has developed six
essential requirements for family doctors training:

1. Provision of primary care: ability to conduct a primary examination of a patient;
coordinate the activities of narrow specialists involved in patient care.

2. To pay special attention to the interests of the patient: the ability to establish
productive relationships with the patient and to use the acquired skills in working with

the patient; to provide continuity of medical care to the patient for a long time.
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3. The ability to solve specific problems of the patient: to make decisions based
on knowledge about the morbidity and prevalence of the disease in a particular
population; treatment of diseases in the early stages and immediate assistance when
urgently needed.

4. Using a comprehensive approach: simultaneous treatment of both acute and
chronic conditions of the patient; organization of the necessary wellness and medical
measures for the patient.

5. Taking into account social orientation: matching the needs of individual
patients with the needs of the entire group being served and the resources available.

6. Have a holistic view of the disease: the ability to apply the biopsychosocial
model with regard to cultural and existential (“philosophy of life”, understanding the
absolute uniqueness of human being, focusing around the problem of man and his place
in the world, the problem of spiritual endurance of a person who is caught in the flow
of events and lost control) aspects of people’s lives [198].

Thus, new trends in family doctors training in countries around the world have a
positive effect on reforming the family doctors training system in Ukraine. However,
not all important aspects are taken into account in the organization of the educational
process in establishments of higher medical education (terms of study in establishments
of undergraduate, postgraduate education, internship), which will be the subject of our

further research.
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SECTION 5. THEORETICAL MEDICINE

5.1 Some aspects of evidence-based medicine in medical decision making

B nanwmit yac B Ykpaini Joka3zoBa MEIWIIMHA YAaCTO PO3TIISIIAETHCS SIK HAOIp
METOJIB, $KI JOTMOMAaraloTh JIKapeBl B MNPUUHATTI KIIHIYHUX PIlMIeHb a0o
IPOrHO3yBaHHI PE3yJIbTATIB JIIKYBaHHSA, MK THUM Yy 0ararbOox pO3BHHEHHUX KpaiHax
BOHA € OCHOBOIO JUISl IPUIHATTS YIPABIIHCHKUX 1 €KOHOMIYHHMX PIIIEHb B OXOPOHI
3nopoB's. [Iposiani inctutyT CIIA, BenukoOpuranii, HiMeuunHi B CBOiX pillIeHHAX
IIOJI0 OLIHKK TEXHOJIOT1M OXOpOHHU 3/I0pOB'S, a TAaKOX HaJaHHS (PIHAHCYBaHHS
IPYHTYIOTbCSI Ha NPUHLHMIIAX JOKAa30BOi MEIUIIMHM 1 BUMAaraioTh HiATBEPKCHHS
e()EeKTUBHOCTI PO3IVITHYTUX BTpy4YaHb HAYKOBUMH METOJaMH. AHAJIOT14HI IHCTUTYTH
OpraHi3yloThCs 1 B IHIIUX PO3BUHEHUX KpaiHax [202].

daxiBIli BKe 0arato pPoKiB TOBOPSTH MPO HEOOXIMHICTH CTBOPEHHS IMOIIOHUX
CTPYKTYp B YKpaiHi, a TaKOXX MPO BaKIUBICTh PO3BUTKY JIOKA30BOi MEIUIIMHU HJIsI
BCI€1 CHCTEMHU OXOPOHHM 3I0POB's. TeXHOJIOT11 TOKa30BOi MEIUIIMHU BU3HAHI CBITOBOIO
CHUIBHOTOIO SIK 0a30BHI MPUHIUIT MEAMYHOI MPAKTUKU, CYTHICTh SIKOTO MOJISTAE Y
BUKOPHUCTAHHI AKICHOI KJIIHIYHOI 1H(pOpMALl I NPUHHATTS KIIHIYHOTO PILIEHHS Y
KOHKPETHOTO TmarfieHTa. PeanbHHIl cTaH OXOpOHW 370pOB'S 1 MOJENl KIIHIYHOI
OpaKTUKU B YKpaiHi B LbOMY MUTAaHHI 4YacTO HE BIANOBIAAIOTH Hi JEpKaBHUM
AeKIapanisaM, Hi MbXKHapOJHUM €TUYHUM CTaHJapTaM. BUKOPHCTOBYIOUM MPUHIIMITHA
JI0OKA30BOi MEIUIIMHU, MOKIIMBO OUIBII palliOHAIBHO BUTpPAYaTH PECypCH OXOPOHH
310pOB's, TOOTO CTBOPIOBATH O1IbII €(PEKTUBHY CUCTEMY MEIMULIMHM, HIXK Ta 1110 ICHYE
[203].

[Tigxoau 10 MEAMYHOI MPAKTUKH, 3aCHOBAHI Ha HAyKOBUX JIOKAa3aX HE MAalOTh
pallioHaNIbHOI allbTePHATHUBH, aji€ BOHU MalOTh MEBHI cinadki Micis. Ile He Bu3Hauae
XHOHOCTI JIOKA30BOi MPAKTUKH SK METOAA, B TOPIBHSHHI 3 IHIIUMH ITIIXOJaMHU.
BusHaueHHs Takux cllabKHX MICLb MOKa3ye, 110 HAAIHHICTh PillieHb OOTPYHTOBaHUX
METOJJaMH JOKa30BOi METUIIMHU, MOKE OyTH BITHOCHO HU3BKOIO, a B ICIKUX BUMAIKaX
pIllIEHHsI B3arajii He 3aCyrOBYIOTh JOBIpH.

Kpuza KokpaniBcekoro cniBroBapuctsa B 2018 pori, nmoka3ana BCl HEraTUBHI
CTOpOHHU 11bOTO siBUIA. [204,205]
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OTxe BUSBICHHS TaKUX HEIOCKOHAJIOCTEH B Tally3i IOKA30BOi MEIWIIMHH, Ta
BU3HAYCHHS NUISXIB 1X YCYHEHHS JO3BOJIUTH MOJIMIIATh MPUHAHATTSA OpraHi3aliiiHo-
YOPABIIHCHKUX Ta KIIHIYHUX pIIIEHb JUIsl 30€peKeHHs 3]I0pOB’S HACEJIEHHS Ta
M1JBUIIICHHS SKOCT1 A1arHOCTUKHU Ta JIKYBaHHS MAIlIEHTIB.

BianoBigHo A0 cydacHMX YSBIEHb PO JOKA30BY MEIUIMHY MeTa-aHai3
JEKUTBKOX JOCIIKCHh BBAXKAETHCSA MEIMYHUM TBEPKCHHSM, II0 MAa€ HAWOLIBITY
JI0OKa30By CHJIy B TMOPIBHSHHI 3 OKPEMUMH JOCHIDKCHHSIMH a00 EKCIEPTHUMHU
JYMKaMU Y BUIAJKY BIZICYTHOCTI BEIMKUX JOOPOSKICHUX BUITPOOYBaHb €()EKTUBHOCTI
1 6e3MmeKn MeTUYHOTO BTPYUYaHHS.

Pe3ynbrar KOKHOTO OKPEMOro JOCIIKEHHSI MOXKE BIAPI3HATUCS B1J] pEaibHOTO
pe3ynbTaTy BTPYYaHHS B CHIIy BHUIAQIKOBHX a00 CHCTEMAaTHUYHUX ITOMUJIOK TIPH
npoBelneHHl focuipkeHHsa. OO0'elHyoud B MeETa-aHaji3 pe3yibTaTH JEKIUIbKOX
HE3aNeKHUX JOCIIKEHb, MU 3HI)KYEMO BIUIMB BUITAJIKOBUX MOMHIIOK, a B JESKHX
BUIIAJIKaX 1 CHCTEMAaTHYHUX 3CYBIB. AJie IPOBEJIECHHS METa-aHajli3y TaKOK Ma€ CBOi
oOMexeHHS: 1) OCIiKEHHS OJTHOTO 1 TOTO 3K BTPYUYaHHS MOKYTh CIUPATHCS Ha Pi3HI
KIHILIEB1 TOYKH, TOMY iX pe3yJbTaTH HEMOXIJIMBO MOPIBHATU MK c00010; 2) HE JIJIs BCIX
BTpy4aHb MOKHA 3HANTH HaBITh JIBa JOCHIIKEHHS, K1 O MO>kHa Oyyio O BKIIIOUUTH B
OJIMH MeTa-aHali3 (Taka mpoOjieMa € HarajdbHOI JJis PIJKICHUX 3aXBOPIOBAHb,
HAIPUKJIAA, JEIKUX CIaJKOBHX XBOPOO HEPBOBO-M S30BOi CHCTEMH, KOJIA KiIBKICTh
NOTEHIIIMHUX YYaCHUKIB JOCHIPKCHb HEBEIWKA B CHJIYy HEBEJIHUKOI KIUTbKOCTI
NaII€HTIB, KPIM TOTO 1I€ aKTyaJIbHO 1 JJIsI HOBUX IpenapariB 1 cnoco0iB JiKyBaHHS, 3
SKAMH 111€ HE MPOBEJM JOCTATHHOTO ISl METa-aHalli3y KIJIBKOCTI JOCII/IKEHb); 3)
nyOJTiKaliiHe 3MIIMEeHHS B MEIUYHINA MEep1oUIll MOXKE TTO3HAYUTUCS Ha pe3yJibTaTax
MeTa-aHajli3y 1 MPUBECTH MO iX BIAXWJICHHSA BiJ ICTUHHOTO 3HA4YCHHS e(EeKTy
BTpy4aHHs.[206,207]

[TyGnikamiiine 3MileHHs, KpiM BIUIMBY Ha pe3yJIbTaTH METa-aHaJi31B, TaKOXK
came 1o co0l € OTHUM 3 BaJ METOIB, 3aCTOCOBYBAaHUX B JOKA30BId MEIUIIMHI AJIs
OPUUHATTS PIMIEHb Y 3B’S3Ky 3 MPOOJIEMOI0 HEIOCTaTHHOTO BU3HAUEHHA  Ta
3MEHIIEHHS MOOIYHUX SBUII B JOCIIKCHHSIX. HasBHA TeHAEHIIS O peKOMEHaallil

3aiiBUX BTPy4aHb, B AKUX Y Malli€HTa HE OyJ0 HEOOX1IHOCTI, 32 paXyHOK TOIO, IO HE
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MOJIMBUM YW YTPYJHEHUH MIAPaXyHOK PO3MIPY MOOIYHUX €(EKTIB BiJ 3A1HCHEHHS
BTpY4YaHb y TIOPIBHSIHHI 3 HEBTPYUaHHSM.

Icnye mpoOnema 1 B yHidikaiii BTpydaHb. SIKII0 BTpy4YaHHS CKJIQQHIIIE HIXK
OPUIIOM NalEHTOM Ta0JIETKH, TO TPOBECTH BTPYYAHHS MOKHA MTO-pi13HOMY. ByBae, 1110
pI3H1 JOCIITHUKHA, BUKOPHUCTOBYIOUM OJIHI M Ti XK TEPMIHU JJIsi OMHUCY BTPy4YaHb B
nyOJiKarisix, HacupaBAl MOXYTh 3aCTOCOBYBAaTH Jii, Kl BIAPI3HSAIOTHCS OIUH BiA
onHoro. [lopiBHAHHS pe3yNbTaTIB JBOX TAaKWX PI3HUX JOCIIDKEHb MOXE OyTH
HEMOIKJTHBHM.

[Tpyn npuiHATTI OpraHi3aliiHUX 1 €KOHOMIYHHX pIIIEHb B 00JIaCTI OXOPOHH
3I0POB's, CIIUPAIOYNCh HA HAYKOBI METOIHM, HEOOXITHO PO3YMITH 1 BpaxOBYBaTH iX
MOJIMBI CJ1a0K1 CTOPOHU. TOMY BUBYEHHS MOXKJIUBUX HEJIOCKOHAJIOCTEH, K1 MOXKYTh
BUHUKHYTH MPH IPUHHATTI PillicHb, 3aCHOBAHUX HA 3acajax JOKa30BOi MEIUIIMHI, Ha
PIBHI CHCTEM OXOPOHM 3/I0POB'Sl € BaXKIMBOIO CKIJIAJIOBOIO OpraHizaiii OXOpOHU
310poB's. Taki piieHHs, TPUIHATI 1]l BIUIMBOM 3MILIEHUX PE3YJIbTATIB JOCTIIKEHbD,
MOXKYTh MPHU3BOJUTH JO HEPAIiOHATHLHOTO BUTpadaHHs KOMTIB. OOMEXEH1 KOIITH
CUCTEMH OXOPOHH 3JIOPOB'SS MOXYTh OyTH BHUAUICHI Ha HaJaHHS HEE(PEKTUBHOIO
MEAUYHOIO0 BTPYYaHHS, HEPIAKO JOPOroro, Ha IIKOAY €(PEKTUBHHM 1 HEOOX1IHHUM
MEANYHUM BTPYUYaHHSIM.

Ha ocHoB1 myOmiKaiifiHOro 3MIII€HHS 1 TOMWJIKOBO MO3UTHUBHUX PE3YJIbTATIB
KIHIYHUX BUIPOOYBaHb YHMCIO MEAWYHUX BTPYUYaHb, SIKI OyAyTh PO3TISIATHCS SK
BTPYYaHHS 3 JIOBEJEHOI €(EKTUBHICTIO, MOKE MOCTIMHO 3pOCTATH, HABITH SIKIIO HE
OyJie BUSABJISITHCS KOJHOIO HOBOTO IMCHO €()EKTUBHOTO BTPYYaHHS.

Kpim BuIiezaznaueHoro, ciij BIAMITUTH TaKi sIBUIIA, 10 SKUX MPUBEPHYJIA yBary
MIKHApOJHOTO MEAMYHOI CHUIBHOTH ympaBiliHCbka Kpu3za KoOKpaHIBCHKOIO
CIIBTOBApPUCTBA.

Ile Taki sBHINA SK: - BIICYTHICTh IEMOKPATUYHOTO CIIBPOOITHUIITBA Ta BUTLHOTO
00OMiHYy HayKOBHMHU TyMKaMH; - HEJIOCKOHAJIEC YIPAaBIiHHSA KOH(IIKTOM 1HTEpECIB; -
nepexia a0 Oi3Hec-MojelNl, OpPIEHTOBAHOI HAa MPUOYTOK, KA Ma€ MPIOPUTET HaA
OTPUMAHHSAM HE3aJCKHUX, ETHUYHMX 1 COLIAIBHO BIAMOBIJATBHUX HAYKOBUX

pe3ynbTatiB. Sk 3a3HAaYarOTh BUJIHI MPEJCTABHUKA MEIUYHOI CIIJILHOTH HEMOXKIUBO
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OJIHO3HAYHO OLIHUTU 110 Kpu3y[204,208], ane mMu MOXKEMO BIJBHAYUTH JAESKI
HETaTUBHI TEHACHIIIT PO3BUTKY JTOKA30BOT MEIUIIHHH.

Y wMipy Toro, Sk J0KazoBa MEIUIIMHA CTaBajla BCe OLIbII BIUIMBOBOIO, il
BUKOPUCTOBYBAJIM JUIsl OOCIIyrOBYBaHHS MPOrpaM, BIAMIHHUX BiJ THX, 10 SIKHX BOHA
crioyaTKy OyJsia mpu3HadeHa. BIiMBOBI paHIOMi30BaHi JOCTIKEHHS B OCHOBHOMY
IPOBOJIATHCS (DApMaIeBTHYHOIO TaTy33I0 B 11 iHTepecax. MeTa-aHami3u i KEpiBHUIITBA
nepeTBopuincs Ha (GabpuKy, sika B OCHOBHOMY CIY>KUTh KOPUCITUBUM I1HTEpECaM.
HamionaneHi 1 QenepanbHi (POHOM HAyKOBHUX JOCIHIIKEHb CIPSMOBaHI Maibke
BUKJIIOYHO Ha JOCJIKEHHS, sIKI MaJlo BIUIMBAIOTh HAa PE3YJbTATH 1100 30€peKEHHS
3nopoB'a. Ak BkazyBaB John P. A. Ioannidis (2016), miaTpuMy€eThCsl 3pOCTaHHS YUCa
TOJIOBHUX JIOCJIIJIHUKIB, SIKI JOCSTalOTh YCHIXy B HEPILY Yepry SIK MEHEKEepH, SIKi
MOTJMHAIOTh Oinbie rpomed. EmimemMionoris ¢akTopiB pU3HKY cTaia MaiCTpoM
JTUKTYBaTH TIOJIITUKY Ha OCHOBI HEMpPaBAWBHUX HaHUX. [l THCKOM pUHKY KIIIHIYHA
MenunuHa Oyna mepeTBOpeHa B MEAMIIMHY, 3aCHOBaHy Ha (iHaHcax. Y OaraTbox
MICIIIX MEIMIIMHA 1 OXOpOHA 370POB'S BUTPAYAIOTh PECYpPCU CYCIUIbCTBA 1 CTAIOTh
3arpo3oto Onaromnonyyuro Jrojaen. [llapnaranu, mo 3anepevyoTb HayKy, MPOIBITAIOTh
1 30MBalOTh 3 MAHTEINKY BCE OUIBIIE JIOJCH B CBOEMY >KMTTEBOMY BHOODi, B TOMY
YHCIIl Y BUIAJKY OXOPOHU 3/10poB's. Jloka3oBa MeUIIMHA, SIK 1 paHIlIe, 3aTUIIA€ThCS
HEJIOCATHYTOI0 METOIO, IKY BapTo gocartu [209].

Orxe GdopMyTIOBaHHS TMPOMO3UINK 1 pPEKOMEHIAmili 3 OO0JIKYy ICHYHOYHX
HEIOCKOHAJIOCTEH B JI0Ka3ax e(heKTHBHOCTI MEIUIHUX BTPYyYaHb KPUTUYHO BAXKIINBE
JUIsL IPUMAHATTA PiLI€Hb B Tally3l OpraHi3aunli OXOpPOHH 3JI0POB'S: MPO 3aKyMiBiIl Ta
HaJaHHS JIIKAPChKUX IMpenapariB, Mpo OCHAIIECHHS 3aKJIaJiB OXOPOHU 3/I0POB'Sl TUMU
YU 1HIIMMH BUJAMU OOJaHAHHS, MPO BKIIOYEHHS JOCIIKEHb 10 MOHUTOPIHTOBUX
npodinakTuaanx 3axoaiB. Came BiJl TaKUX pillIeHb 3aJICKUTh €(HEKTUBHICTD 1
pallOHANBHICTh BUTPAYaHHS KOIITIB OXOPOHHU 3/I0POB'Sl. A OCKIJIBKH PECYPCH, B TOMY
YUCIIl TPOIIOBI, HAasABHI B PO3MOPSIKEHHI CUCTEMU OXOPOHH 3I0POB'S, 3aBXKIH
00OMeKeH1, MOXKJIMBICTh MPABWJIBHO OLIHUTH JOKAa3W 1 YHUKHYTH 3aiiBUX BUTpAT Ha
JTIKyBaHHS, J0Ka3 €(EeKTUBHOCTI SKOTO € HAaCIIJKOM IOMMJIKOBO IO3UTHBHOTO

pe3ysibTaTty, Ma€ BAXKIIMBC 3HAYCHHA IJII OXOPOHU 3I[OpOB'$I.
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5.2 PiBeHb 32/10BOJICHOCTi HAcCeJeHHSI fIKICTIO HAJAAHHS MeJIMYHHUX MOCJYTr Ha
PiBHi IEPBUHHOI JIAHKHU B nepiox kapanTuny yepes COVID-19

B nuctomani 2019 poky 3’gBHIMCH Tepini MOBIAOMICHHS NMPO 1H(IKyBaHHS
mrofelt HoBHM mTamMoM Bipycy cimeiictBa Coronaviridae (SARS-CoV-2), mio
BUKJIMKAE XBOpoOy, Bitomy Kk Covid-19. 11 Oepesnst 2020 poky, Tpoxu OUIbLIE HIX
yepe3 JBa Micsll Mmicig Horo modarky, BcecBiTHsS opraHizaiisi OXOPOHH 310pPOB'S
(BOO3) oromocuna COVID-19 manaemiero 1 miaTBepauia noHan 820 000 Bumaaxis
iH(pikyBanHs Ta 40 000 BumankiB cmepti Bif iH(pekuii SARS-CoV-2 (ctanom Ha 1
kBiTHS 2020 poky). [209]

[ToctanoBoro KaGinery MinictpiB Ne211 (Bim 11 6epesns 2020 p.) «IIpo
3ano0iraHHs NOIIMPEHHI0 Ha TepuTopli YKpainu kopoHaBipycy COVID-19» Oyno
3alpOBa)KEHO KapaHTHHHI oOMexeHHs Ha mnepiox 3 12.03.2020 mo
03.04.2020. [210] B monmanemomy, pimeHHAM ypsaay, 3 25 Oepe3ns Oyio
OTrOJIOWIEHO PEXUM HaJA3BUYANHOI cuTyauli Ha TEpUTOPIi BCl€l KpaiHU.

Sk BiIOMO, KJIIOYOBY POJIb y HaJaHHI MEIUYHUX IOCITYI HACEJICHHIO Mij 4ac
HAJ3BUYalHUX CHUTyalld BIAIrpae caMe IEpPBUHHA JaHKa MEIUYHOI JOIMOMOTH.
Haniiini nmpoBaiigepy mepBUHHOT MEAMYHOI JTIOMIOMOTH, SIKI J0OpE OpIEHTYIOTHCS B
MEINKO-CaHITapHUX NOTpedax MICLIEBOTO HACENEHHs, IPHU HAJEKHOMY IUIaHYBaHHI 1
pecypcax MOXYTb 3HAWTH MEXAHI3MM JJisi BUKOHAHHS 11€1 BaXJIMBOI POJII MiJ 4ac
HaJ3BUYANHUX cUTyallin. [211]

[lepBuHHa gOMIOMOTA, IPU HaJIEKHOMY (DIHAHCYBAHHI Ta aIEKBATHOMY PO3MOIiTI
pecypciB, MOXKe BUCTYMATH B AKOCTiI Oydepa Big 300iB B HaJlaHHI MEIUYHUX MOCITYT
1]l Yac HaJ3BUYAMHUX CUTYyaIlli 1 3a0e3nedyBaT Oe3NepepBHICTh JOMOMOTH, IO €
0COOJIMBO BAXJIMBUM [UIsI BPA3JIMBUX TPYyM, TAKUX SK MAaLI€HTH 3 XPOHIYHUMHU
3aXBOPIOBAHHAMMU, JIIOJIA ITOXUJIOTO BIKY 1 MiTH. [211]

BuipHricTs amanTUBHUX 3MIH B CUCTEMI HAaJaHHI MEIUYHOI JOIIOMOTH HACEIEHHIO
TOPKHYJIMCh 3aKjaJiB BTOPHUHHOTO PIBHS Ta CTalloHapiB. AMOyJaTopisiM CIMEHNHOI
MEIUIIMHU, OKPIM BHUKOHAHHS 3arajbHUX MPOTHEHIIEMIYHUX BHUMOT, TaKHX
JOTPUMAaHHS MAacOYHOTO PEXHMY B 3aKjajl Ta OOMEXKEHHS KIJIbKOCTI JIIOJIEH, SK1

MOXXYTh OJHOYAacCHO TiepeOyBaTu B OJHOMY MPUMIIIEHHI, OyJlI0 PEKOMEHIOBAHO
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BIIPOBAJAUTH OLIbII IIMPOKE BUKOPHCTAHHS OHJIANH KOHCYJbTALld 3a JOINOMOIOIO
B1JI€03B’s13KY (Tenemeauiinaa). [212]

OpHak, HaBITh HE3HAUYHI OOMEKEHHS CTBOPIOIOTH JIJIsi HACEJICHHSI TPYJIHOINI 3
JOCTYIIOM 10 MEAUYHOI JOITOMOTH.

MeTo1o 1aHOTO JOCIIKEHHS OyJI0 BUBYEHHS BPAXKEHHS CIIOKUBAYIB MEIMUHUX
NOCIYT BiJI SKOCTI iX HAJaHHA Ta BU3HAUYECHHS CJHA0KUX MICIb B Oprasizaiii
MEJJOTIOMOTY B YMOBaX KapaHTUHY.

Jlns peanizanii gaHOTO JOCTIKEHHS OyJia po3po0sieHa aHKeTa, 0 BKJIKYasia B
cebe 3aluTaHHs, SIKI CTOCYBAJIUCh YAaCTOTH 3BEPHEHb, Cy0’€KTUBHE BPa)KEHHS BIJ
HaJaHUX TMOCHYT, (aKTOpiB, MO0 BIUIMHYJM HA 1€ BPAXKEHHS, MOMIJIMBOCTEH
MOKpaIIEHHS SIKOCTI HaJIaHHS MEUYHO1 JornoMoru B amOynatopisx ta [IMC/I.

B nocmimkenHi B350 y4acTh 286 pecroHICHTIB.

Po3noin 3a BIKOBOIO CTPYKTYPOIO OyB HACTYITHUM:

e 18-24 poxu —22,2%
25-29 poxkiB — 14,6%
30-39 pokiB —22,9%
40-49 — 16%
50-59 pokiB — 16,7%

e crapiue 60 pokiB — 7,6%.

Cepen pecrionneHTiB 0yio 57,3% xiHok Ta 42,7% Y0JIOBIKIB.

82,6% TpOoXHBaIOTh B MicTaX, 17,4% — B CUIbCBKIN MICIICBOCTI.

Bin moyaTtky kapaHTHHY MO MeIWYHY AONMOMOTY 3BepTanucs 1-2 pasu — 50,7%,
3-4 pazu — 7,6%, 5 pa3ziB 1 6unbIe pasziB — 5,6%. 22,2% He 3BepTaIUCh )KOTHOTO Pasy.
13,9% mnoBigoMuiaM, MO KOHTAaKTyBaJIM 3 JiKapem TeiaedoHOM, aje OCOOHCTO HE
BIJIBiTyBaJId HOTO.

CuTbChKi KUTENI YacTile 3BepTaIUCh 10 JiKaps, HiK Micbkl. 70,1% omuTaHux
MEUIKaHIIIB CIIChKOI MICIIEBOCTI 3BEPTAJIUCH M0 MEAUYHY JOTIOMOTY, cepell MiCbKUX
’KUTEJIIB 11eH ITIOKa3HUK cKiagac 55,5%.

[IpuuriHM 3BepHEHBb: 3a KOHCYJIbTAIEI0 CciMeiHOro jikaps 3Bepranucsa 17,4%

ONMHUTAHMX, A TPOBEACHHS JiKyBaHHA — 9,7%, mnorpedyBamu odopMIICHHS
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nikapHsHOTO a00 AoBinku 13,9%, nis mpoBeaeHHs MpodiTakTUYHUX MerieHb — 6,3%.
5,6% onmTaHuX MOTpeOyBaJIM HAIIpaBJICHHS HAa JOMATKOBI oOcTexkeHHs, a 4,2% — Ha
KOHCYJIbTALlI0 JI0 BY3bKOro cremiamicta. 18,8% omnuTaHux 3BepTaIucCh 3 MPUBOIY
tectyBanHs Ha COVID-19.

62,5% onuTaHuX 3MOIJIM OTPUMATH MEAMYHY JIOMOMOTY Ticis 3BepHeHHs. He
OTpUMalu MeAUYHy AgornomMory 12,5%.

PecriongenTam Oyiio 3ampomOHOBAHO OIIHUTH 3arajbHE BPaXKEHHS BiJ
oTpuMaHux MeauyHux mnocayr. 20,1% Oynu nNoBHICTIO 3aaoBojeHUMU. 29.2%
3UIMIIWIACH TIEPEBAKHO 3aJ0BOJICHUMU. 9% — mepeBa)kHO He3aAoBoJieHl Ta 7,6%
a0COJIOTHO HE 3aJI0BOJICHI AKICTIO HaaHuX nocayr. 11,8% He 3MoriM BU3HAYUTHUCH 3
BIJIITOB1TIO.

Takox 34% onuTaHWX MOBIJIOMUIIH, 110 Yepe3 KapaHTUHHI OOMEXKEHHS M X0d
pa3 3a mnepioj KapaHTUHY JOBOJWIIOCH BIAMOBJISTUCH Bl 3BEpPHEHHS MO MEAUYHY
JOTIOMOTY TP HOTIPIIEHH] CAMOIIOYYTTH.

39,7% He 3MOriau NPOUTH PYyTHHHUNW Meaorisan, a ime 17% — orpumarm
npodiIaKTUYHE ICTUICHHS.

36,9% pecnoHAEHTIB ITHOPYBaJd CUMITOMHU MOTIPIIEHHS CaMONOYyTTs, 100
YHUKHYTH 3BEpHEHHA B amOyaropito, 63,1% — He iIrHOopyBaJii TPUBOKHI CUMITTOMH.

Ha 3anuTtanns «Ywu 3aiiManucst BU caMOJIIKyBaHHSIM 4epe3 TPY/IHOIII, TTOB's3aH1 3
KapaHTUHHUMU OOMEXKEHHSAMH B amOymnaTopiax?» 59,6% nanu HeraTUBHY BIATOBIIb.
40,4% namaranuch JIIKyBaTHCSl CAMOCTIHHO.

PecniongenTam 0yJio 3anponoHOBaHO OLIHUTH 3MIHM B HaJ@HHI MOCIYT HA PIBHI
NEPBUHHOT JIAaHKM, 10 BIAOYJIMCH y 3B’S3Ky 3 emijieMie€lo KopoHaBipycy. 21,7%
MOBIJIOMUJIU MPO MOKPAIICHHS SIKOCTI HaAaHHS MEAUYHUX TOCHyT. 27,4% BBaXaroTh,
0 HIYOTO HE 3MIHWIOCH. 24,5% pECHOHJCHTIB BBaXXAaIOTh, IO SKICTh MEIUIHUX
NOCIYT noripmuiack. 33,7% He 3MOTIIM BUSHAYUTHCH.

[IBuaKICTIO HaJaHHS MEIWYHUX MOCIYr 3alUIIWiIuch 3amoBoieHl 20,1%
onuTaHuX. 2% OMHUTAHUX MOCKAPKIINCh HA HE3aJO0BUIbHY IIBUIKICTh HAJIAaHHSA iM

MEIUYHOI JOIIOMOTH.
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16,7% oTpumanu nprueMHE Bpa>KeHHsI B1JI CIIJIKYBaHHS 3 MEJUYHUM [IEPCOHATIOM.
5,6% TOBIIOMIIIH TIPO HETATUBHUM JTOCBIJ] CIIUIKYBAHHS 3 MEINEPCOHAIIOM.

JlocTynHICTh JiKaps A KOHTaKTy BiazHauwiu 27% onurtanux. Ha nporuBary
im, 3,5% noBigomMuIH, IO 3 JiKapeM O0yJI0 CKJIaJHO 3B’ s13aTUCh a00 B3araji HE BAAJIOCh
BUWTH HA KOHTAKT.

Cepen nuIsXiB MOKPAIICHHS $SKOCTI MEIWYHOI JOMOMOTH IiJ 4ac emiaemii

PECTIOH/ICHTH 00paji HACTYIIHI:

o [TokpamenHss MaTepiaJbHO-TEXHIYHOTO OCHAIEHHA aMOyiaTopii —
33,3%.
o 30UTbLIEHHSI KUIBKOCTI CIMEHWHHX JIKapiB, L0 BEAYTh MpPUHOM B

amoOynatopii — 19,4%.
o Mo>xMBICTh POBEEHHS 3a00py aHaii31B BAoMa y namienTta — 18,1%.
o MOXIIUBICTh OJEPKATH KOHCYJBTAI[II0O CBOIO CIMEMHOro Jikaps 3a

JIOTIOMOT 010 Bi71e03B’ 13Ky — 13,9%.

Cepen iHIIMX CHIOCOOIB MOKPAIIEHHS SKOCT1 MEIJIOTIOMOTH IMij] Yac KapaHTHHY
PECTIOH/ICHTH Ha3Bajdu 30UIBIICHHS KUTBKOCTI MOJOJIIOTO MEIWYHOTO IEePCOHATY
(4,9%), MOXIUBICTb TMPOBEJEHHS EKCIPEeC TECTYBaHHS Ha KOPOHABIPYC BAOMA Y
namienra (4,9%), MOXJIUBICTh OJIepkKaTH €JICKTPOHHE HAMpaBJICHHsS Ha JOJAaTKOBI
o0cTexkeHHs1 a00 KOHCYJbTAllll0 BY3bKOIO Cremiaiicra 0e3 0CoOMCTOro BIZUTY 0

nikapus (5,5%).
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SECTION 6. THERAPY

6.1 Role natriuretic peptides in routine heart failure clinical care

Abstract. The worldwide incidence of heart failure is steadily increasing over the
past several decades, partly due to population aging and improved survival of patients
with cardiovascular diseases. Following the initial discovery of a natriuretic and
diuretic peptide factor present in atrial myocardial tissue homogenates, subsequent
elucidation of the natriuretic peptide (NP) family has led to substantial advances in the
understanding of the autocrine, paracrine, and endocrine regulation of the
cardiovascular system. Furthermore, with the development of assays for the
measurement of the NPs, these important biomarkers have gone from being regarded
as biological mediators of the cardiovascular system to now represent important
clinical tools for the diagnostic and prognostic evaluation of patients with heart failure
and may have potential as a therapeutic target in this setting as well. Moreover, the
natriuretic peptide levels reflect the severity of the disease and can predict future
clinical outcomes in the heart failure patients.

Key words: heart failure, natriuretic peptides, biology, diagnosis, prognosis.

Heart failure (HF) is a major global health problem affecting 23 million people
worldwide. As more cardiac patients survive and live longer with this progressive
disease, HF is a condition for which the prevalence will grow. Based solely on clinical
presentation, HF can be difficult to diagnose since its presentation is complex, with
signs and symptoms that are nonspecific and may not always be present. B-type
natriuretic peptide (BNP) and N-terminal proBNP (NT-proBNP) are well established,
clinically validated biomarkers that have been shown to improve the diagnostic
accuracy for HF and provide prognostic information for risk stratification [212].

In this article, we discuss the biomarkers that are available for clinical use in
patients with heart failure — both for diagnosis and prognosis — reviewing the evidence
and the recommendations of various guidelines.

For patients presenting with breathlessness, there is a need for a reliable biomarker

for the early diagnosis of heart failure. Previous studies have demonstrated a high
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degree of uncertainty when patients present with breathlessness. Heart failure and
chronic obstructive airway disease often coexist in approximately 30% of patients,
making diagnosis confusing. Echocardiography can detect abnormal left ventricular
(LV) function, but that may not be the cause of breathlessness because almost 50% of
the community-dwelling population with decreased LV function have been shown to
be asymptomatic. Hence there is a need for a biomarker that could assist in
diagnosis[213].

Similarly, there is also a need for better monitoring of patients receiving treatment
for heart failure. It has been demonstrated that physiological changes often precede
clinical deterioration that would lead to a patient attending hospital.6 Invasive
mechanisms such as pacemaker devices with physiological monitoring mechanisms
can alert the physician to clinical deterioration. However, these are invasive and not all
patients with heart failure have a pacemaker. Non-invasive means such as a biomarker
have therefore become useful [214].

The evidence gathered during the past 15 yr clearly demonstrates that both, the
BNP and the NT-proBNP plasma concentrations rise significantly in the patients with
HF and correlate with their functional status expressed by the New York Heart
Association (NYHA) class [215, 216]. Many trials confirmed the contribution of BNP
and NT-proBNP to clinical judgment for diagnosing acute HF in dyspnoeic patients.
The best known is the Breathing Not Properly (BNP) study which comprised almost
1600 patients presenting with acute breathlessness at the ED. According to the results
of this study the BNP plasma concentration below 100 pg/ml itself excludes the HF
diagnosis with 90% sensitivity and together with clinical examination makes the
estimation of a cause of acute dyspnoea more accurate [217]. The results of similar
multinational trial with NT-proBNP were also published. Based on their findings the
authors established the NT-proBNP plasma level below 300 pg/ml to rule out HF in
breathlessness patients [218]. The cut off values to confirm the diagnosis of acute HF
were not set uniformly. According to the majority of studies BNP plasma
concentrations >400 pg/ml and NT-proBNP >2000 pg/ml have high positive predictive

value for HF. This is why the past recommendations enabled to set the diagnosis on the
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basis of high NP levels [219]. Recently, the new ESC Guidelines for HF were published
[220].

BNP is a cardiac hormone secreted by cardiomyocytes into the circulation in
response to states of volume expansion and pressure overload, as is the case in HF.
BNP's diuretic, natriuretic, and vasodilatory actions, and its protective effects on
endothelial function and vascular remodeling, act to relieve the adverse consequences
of HF. During the synthesis and processing of BNP, its 108 amino acid biologically
inactive precursor, proBNP, is proteolytically cleaved to form the 32 amino acid
peptide BNP and the 76 amino acid peptide NT-proBNP. While BNP is physiologically
active, NT-proBNP is biologically inert [221].

Circulating levels of BNP/NT-proBNP are normally very low in healthy
individuals. In response to increased myocardial wall stress due to volume- or pressure-
overload states (such as in HF), the BNP gene is activated in cardiomyocytes. This
results in the production of an intracellular precursor propeptide (proBNP); further
processing of this propeptide results in release of the biologically inert aminoterminal
fragment (NT-proBNP) and the biologically active BNP. In addition, a significant
portion of BNP or NT-proBNP detected by current assays includes uncleaved proBNP,
whereas BNP concentrations also include the detection of various subfragments that
arise from the degradation of the intact BNP hormone. The biological activity of BNP
includes stimulation of natriuresis and vasorelaxation; inhibition of renin, aldosterone,
and sympathetic nervous activity; inhibition of fibrosis; and improvement in
myocardial relaxation.

Across all stages of HF, elevated NP concentrations are at least comparable
prognostic predictors of mortality and cardiovascular events relative to traditional
predictors of outcome in this setting, with higher values predicting worse prognosis in
a linear fashion. For example, in very complex analyses designed with a goal to
produce the most parsimonious prognostic model, NT-proBNP was among the
strongest long-term prognostic variables in the PRIDE study. This prognostic value

may be used to stratify patients at the highest risk of adverse outcomes [222].
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In the Framingham study, it was shown that even in asymptomatic patients
without overt heart failure, every standard deviation of the log BNP value was
associated with a 27% increase in the risk of death, 28% increase in first cardiovascular
event, 77% increase in the risk of heart failure, 66% increase in AF and a 53% increase
in stroke/transient ischaemic attack. However there was no relation with coronary
artery events [223] .

Beyond diuretics—which have little benefit beyond symptomatic relief of HF—
several other classes of drugs (each with potent prognostic benefit in HF; have been
shown to reduce values of BNP and NT-proBNP (few data are available regarding MR-
proANP). In light of this link, the use of BNP or NT-proBNP as a target of HF therapy
1s a testable hypothesis recently explored.

In conclusion, natriuretic peptides proved their added value to clinical judgement
and echocardiography for diagnosing HF in the patients with acute breathlessness.
Once the appropriate diagnosis is established, the NP plasma concentrations of the
individual patient reflect his/her current hemodynamic status and can predict future
clinical outcomes. Moving forward, the continued discovery and validation of new
biomarkers that characterize specific pathophysiologic processes may allow for more
precise targeting of specific therapies at specific populations of patients with the

greatest likelihood of benefit.
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6.2 Digitalization in cardiology - the role of ECG markers in a COVID-19
pandemic

The COVID-19 pandemic has made adjustments to the treatment of patients with
cardiovascular disease (CVD). According to the latest European Consensus of Experts,
it is necessary to assess the risk of both COVID-19 and the CVD disease itself: in the
absence of COVID-19 to act according to the established protocol, if COVID-19 is
suspected or a confirmed diagnosis - to assess the patient's condition and
hospitalization [239]. However, if hospital treatment of a patient with a CVD and
suspected COVID-19 is necessary, the question arises as to the early diagnosis of the
actual viral disease with its subsequent distribution in the "COVID" or "clean"
department. It is clear that the final diagnosis of COVID-19 can be made only in the
presence of a positive polymerase chain reaction (PCR), or ELISA (enzyme-linked
immunosorbent assay), and the presence of other "specific" signs of SARS-CoV-2
infection. According to the authors [238], no specific differences in the
electrocardiogram (ECGQG) in patients with and without confirmed COVID-19 were
detected. The minimal findings were rather signs of myocarditis (apparently caused by
the virus itself) and a small number of arrhythmias in such patients. However, this little
informativeness applies to the routine ECG performed on all patients admitted to the
hospital.

To determine the possible effect of the presence / absence of COVID-19 in
patients with / without a confirmed diagnosis of SARS-CoV-2 and various cardiac
pathologies, digital processing of routine ECG was performed using the software-
diagnostic complex "Smart ECG" [224]. Quantitative assessment of ST slope and ST
segment changes was performed: determined angle B° of the ST segment slope and
height H of the ST segment slope (H, mV) after 1 second of registration, as shown in
the Fig. 1.
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Fig. 1. Determination of angle 3° of the ST segment slope and height of the ST
segment slope (H, mV).

Also, with the help of "Smart ECG" was performed digital processing of the wave
of the T wave, with the determination of the first derivative of the T wave of the
standard ECG. For mathematical calculations the standard approach of construction of
the first derivative of an ECG curve on the equation is used:

Ay

Y'y = lim

where lim — limit; Ay — change in y; Ax — change in x.

To estimate the quantitative calculations of the rate of change of the potential
difference during the period of ventricular repolarization, we used the ratio of the
maximum speed (MSR) and the ratio of adjacent extreme values (RAEV) [231, 232].
On the first ECG derivative, the MSR index is the ratio of the amplitude of the second
phase of the T wave to the first, and the RAEV is calculated by the formula, as shown
in Fig. 2.
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Fig. 2. Principles of calculating of the first derivative of an ECG and

differentiation of a T wave.

Pendell Meyers and Ken Grauber [233] published a clinical case on a specialized
resource for physicians describing the hospitalization of a patient with severe asthma
complaints. The ECG of this patient showed changes that could indicate the
development of AMI (Fig. 3).
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Fig. 3 Infarct-like changes on the ECG; sinus tachycardia - 100 beats / min; ST
segment elevation in [ and aVL (meets STEMI criteria); "Hint" of ST-segment
depression in III and aVF; ST-segment depression in leads V1 and V2; "Hyper-

sharp" T-waves in leads I and aVL (with reciprocal negative T wave in lead III).

The patient underwent a number of examinations: Echocardiography - total

diffuse hypokinesia, ejection fraction 25%, but without local akinesia, three-time
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determination of troponin T: 1.34; 1.29; 1.27 ng / ml - increased. X-ray examination
revealed bilateral pneumonia. PCR test - positive. The question of diagnosis was
directed towards myocarditis with the removal of the primary diagnosis of AMI.

Thus, the question of differential diagnosis of AMI, myocarditis and the possible
impact of the combination of COVID-19 with these pathologies. With the help of its
own software-diagnostic complex "Smart ECG" was performed digital processing
("digitization") of the ECG and comparison of the results in patients with confirmed
AMI and no COVID-19 (patient 1) [229] and positive COVID-19 and not confirmed
AMI (patient 2) [235], as shown in Fig. 4.

MSR=0,673

COVID- OVIC '
s © kil
RAEV=1,6

Height H (mm)=0,56
ST-slope (R%)=12,58 ‘

Fig. 4 Digitization of the ECG in comparison with "Covid - / MI +" (patient 1)
against "Covid +/ MI -" (patient 2).

Using the "Smart-ECG" complex, it was found that with AMI, the indicators of
the differentiated tooth T - MSR and RAEV decreased, while with the presence of
Covid-19 on the contrary increased. The same changes were observed in the analysis
of "ST slope": a decrease in the values of the angle 3° and height H in the case of AMI
and an increase in these parameters in a patient with Covid-19. However, in the
presence of infarct-like changes on the ECG in the 2nd patient, there was also an
increase in the values of MSR and RAEV, which is not typical for AMI [236], and the
nature of the growth of the values of the angle B° and height H, allowed us to talk about
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the so-called "rapid ascending" elevation of ST, but did not confirm myocardial
ischemia [237].

Next, the ECG was “digitized” and the obtained results were compared in patients
with confirmed AMI and COVID-19 (patient 3) [235] and with confirmed myocarditis
and COVID-19 (patient 4), as shown in Fig. 5.
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Fig. 5 Digitization of the ECG in comparison with "Covid + / Myocarditis +"
against "Covid +/ MI +" (patient 3 and patient 4).

The first thing that catches your eye is the significant reduction in the RAEV in
the case of a combination of myocarditis and COVID, as well as the leveling of
"COVID" changes in the "ST-slope" compared to those in a patient with "pure"
COVID. A similar interaction of the two pathologies on the indicators obtained by
digital ECG processing may indicate the polypathogenetic nature of these changes. The
general inflammatory process in myocarditis is joined by microvascular lesions with
the development of ischemia, as well as the inflammatory process in the pericardium,
which is more characteristic of COVID-19 [223].

Regarding the constellation of GIM and COVID-19, there was a shift of VMS and
VSEZ in the direction of COVID-19, and "ST-slope" on the contrary showed changes
more characteristic of acute ischemia. According to authors [227, 228, 226] it can be
assumed that the combination of acute ischemic injury and viral damage to coronary

vessels and heart structures is a mutual "potentiation" of the negative manifestations of
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both diseases and leads to a worse prognosis with increasing mortality in these groups
of patients.
Interesting changes occurred in the determination of the studied parameters in a
patient diagnosed with COVID-19 and probable myocarditis during his treatment.
ECGs were analyzed on the 1st (1), 5th (2) and 10th (3) days of treatment as shown in

Fig. 6.
coviD+ 0
Myocarditis «?»
Negative leads During .
treatment
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Fig. 6 Digitization of the ECG: changes in the studied indicators of the 1st (1),
5th (2) and 10th (3) days of treatment.

The dynamics of changes in the background of therapy demonstrates the
normalization of MSR, which indicates a positive effect of anti-ischemic therapy, as
well as a decrease in microvascular myocardial damage by COVID-19, with the
development of pericyte damage, which also leads to ischemia [225]. same time, the
growth of RAEV with its subsequent decline, as well as changes in the angle ° and
height H, may reflect the course of COVID-19 in this patient [230].

Thus, given the low-specific effect of COVID-19 on the ECG, it can not serve as a
reliable method for additional diagnosis of viral infection. However, the changes that
occur when the SARS-CoV-2 virus affects the microvascular bed and the myocardium
itself are often the same as in myocarditis and / or myocardial ischemia caused by "non-
COVID" factors. At the same time, in a patient with ischemia, the accession of

"COVID" infection leads to a worsening of the prognosis [227] and the ECG, as a
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marker of coronary heart disease can no longer adequately reflect the patient's
condition [230, 234]. That is why the use of "digitalization" of the ECG to identify and
analyze the characteristics of changes in the obtained indicators, depending on the
presence of a disease CVD and the presence / absence of COVID-19, can significantly
improve the informativeness and specificity of classical ECG and improve its

diagnostic and prognostic value in this group of patients.
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