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SECTION 1. CLINICAL MEDICINE
DOI 10.46299/1SG.2021.MONO.MED.I11.1.1

1.1 Tactics of managing a young patient with reduced left ventricular ejection
fraction. ranolazine as a component of therapy

Dilated cardiomyopathy (DCM) - myocardial disease, characterized by an
increase in the volume of the cavities of the heart, systolic dysfunction, but without an
increase in wall thickness, in the absence of the established etiological factor as well
as significant damage to the coronary arteries [1]. The basis for the development of
cardiac dysfunction in DCM are genetic factors, direct damaging effect of infection,
toxic agents, endocrine disorders, metabolic and immune-mediated processes,
peripartum cardiomyopathy [2]. DCM is characterized by the appearance of
progressive heart failure (HF), rhythm and conduction disturbances, thromboembolism
and sudden of death. DCM is also the third most common cause of HF, this pathology
occurs at any age, but most often men aged 30-45 are ill years old [1].

Ranolazine is a new antianginal and anti-ischemic drug that does not has a
significant effect on blood pressure (BP) and heart rate (HR), as well as peripheral
vascular resistance [3]. Ranolazine inhibits the late flow of Na, reduces the
concentration of intracellular Ca than improves diastolic relaxation. A decrease in
diastolic tension contributes to a quality and easier filling of coronary vessels, improves
myocardial blood supply and indirectly prevents the development of arrhythmias and
progression of heart failure, improves myocardial contractility, increases ejection
fraction (EF) [3].

Own clinical experience.

A 32-year-old patient turned to a medical institution with complaints of severe
choking, heart interruptions, headaches and constricting pain in chest. Objectively:
general condition of moderate severity. The pulse rate is 98 beats per minute,
arrhythmic - (atrial fibrillation- (AF)); BP- 105/75 mmHg. Heart border are displaced
to the left by 1.5 cm. Heart sounds are weakened. Liver is enlarged by 2 cm. He is

swelling in the lower legs and feet.
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Diagnosis: Dilated cardiomyopathy. Persistent atrial fibrillation, tachysystolic
form. Heart Failure 11-A stage with left ventricular systolic dysfunction, I11 FC.
Echocardiography (EchoCG): EF - 35%, pulmonary arterial pressure (PAP) = 35
mmHg, aortic valve insufficiency, minor aortic stenosis, enlargement of the left atrium
(4.8 cm), significantly enlarged left ventricle, severe hypokinesia of all walls of the left
ventricle, left ventricular myocardial contractility significantly reduced, left ventricular
diastolic dysfunction, atrial tachyarrhythmia.

Blood test: erythrocytes 5.15*10*? (N= 4.0-5.0%10%), hemoglobin 165 g / L (N=130-
160 g/L).

Biochemical blood analysis: uric acid —423.7 mcmol/l (N=202.3-415.5 mcmol/l), low
density lipoproteins 2.85 mmol/L (N = up to 2.59 mmol/L).

Treatment scheme 1:

Potassium orotate 500 mg - 1 tab 3 times a day (8.00-15.00-21.00) use for 3-5 weeks.
Eplerenone 50 mg - 1 tab 2 times a day (8.00-18.00)

Carvedilol 6.25 mg - 1 tab 2 times a day (10.00-21.00)

Dabigatran 150 mg - 1 tab 1 times a day
Trimetazidine dihydrochloride 35 mg - 1 tab 2 times a day (9.00-21.00)
Echocardiography (Fig. 1): EF - 42%, EchoCG signs of DCM, aortic valve
insufficiency, minor aortic stenosis, pulmonary hypertension (PAP = 39 mmHg). The
left heart is significantly enlarged, slight left ventricular hypertrophy, left ventricular

hypokinesia.
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Fig.1. Echocardiography
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Treatment scheme 2:
Ramipril 5 mg - 1/4 tab 2 times a day (9.00 + 21.00)
Potassium orotate 500 mg - 1 tab 3 times a day (8.00 + 15.00 + 21.00)
Eplerenone 50 mg - 12 tab 2 times a day (8.00 + 18.00)
Carvedilol 6.25 mg - 1 tab 2 times a day (10.00 + 22.00)
Rivaroxaban 20 mg - 1 tab 1 times a day (14.00)
Torasemide 5 mg - 122 tab 1 times a day (12.00)
Sildenafil 50 mg - 12 tab 2 times a day (9.00 + 21.00)
Ranolazine 1000 mg - 1 tab 1 times a day (22.00) - was used for a period of 3 months
Echocardiography: EF - 43%, EchoCG signs of DCM, aortic valve insufficiency,
minor aortic stenosis, pulmonary hypertension (PAP =39 mmHg), enlarged left atrium,
hypokinesia in the left ventricular of posterior wall, arrhythmia.
Blood test: erythrocytes 4.58*10'?, hemoglobin 147 g/ L.
Biochemical blood analysis: uric acid — 437.3 mcmol/Il, low density lipoproteins =
3.18 mmol/L.

Treatment scheme 3:
Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 12 tab 2 times a day (9.00 + 21.00)
Bisoprolol 2.5 mg - 1 tab. 2 times a day (9.00 + 21.00)
Eplerenone 50 mg - 12 tab 2 times a day (8.00 + 18.00)
Acetylsalicylic acid 75 mg - 1 tab 1 times a day (19.00)
Rivaroxaban 20 mg - 1 tab 1 times a day (14.00)
Torasemide 5 mg - 12 tab 1 times a day (12.00)
Febuxostat 80 mg - 1 tab 1 times a day (9.00)
Ranolazine 1000 mg - 1 tab 1 g / day - continued intake (was used for a period of 3
months).
Holter ECG monitoring: throughout the study, constant AF, mainly from ventricular
normosystole. 3 singles was recording, polytopic ventricular extrasystoles and one case
of paired ventricular extrasystoles. Ventricular premature beats are (B Lown and Wolf
IVA Classes) (Fig. 1). The frequency of occurrence of extrasystoles is 0-2 per hour

(rare), all during the active period. The average heart rate for the entire period is 78 /
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min, 82 / min during the active period and 67 / min during the passive period. Circadian
index 1.21 (reduced). There aren’t reliable signs of ischemia fixed. The "T" wave
ranges from 1/2 of the height R. When analyzing the heart rate variability, there is an
increase in all time and frequency indicators. The sympathetic-parasympathetic

balance is reduced. Elongation the QT interval is observed 47% of the time.

MapHi, LWNyHOYKOBI ekcTpacucTonu. Beworo: 1

Fig.2. Paired ventricular extrasystoles

Treatment scheme 4:
Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 12 tab 2 times a day (9.00 + 21.00)
Sotalol 80 mg - 1/4 - 12 tab 2 times a day (7.00 + 22.00)
Eplerenone 50 mg - 12 tab 2 times a day (8.00 + 18.00)
Dabigatran 110 mg - 1 tab 1 times a day (14.00)
L-arginine - 1 effervescent tablet 1 times a day (10.00)
Only once a week: Torasemide 10 mg + Combined drug (magnesium asparagine +
potassium asparagine) 3 tab (At 8.00 magnesium asparagine + potassium asparagine;
at 12.00 magnesium asparagine + potassium asparagine + torasemide; at 18.00
magnesium asparagine + potassium asparagine).
Dabigatran 100 mg - 1 tab1 times a day (14.00).
Echocardiography: EF - 45%, left atrial enlargement, moderate left ventricular
dysfunction and left ventricular enlargement, aortic valve insufficiency type II,
moderate diffuse hypokinesia left ventricular.
Blood test: erythrocytes 4.99*102, hemoglobin 161g/ L.
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Biochemical blood analysis: uric acid - 364 mcmol/l, low density lipoproteins =
3.21mmol/L.

Phonocardiography (Fig. 3) are irregular heart rhythms 93-120 / min, atrial
tachyarrhythmia, the amplitude of I and Il tones is different in different cardiac cycles
I: 11 =1: 2. Maximum |l tone above the aorta Il: | = 1: 2. At all points systolic noise is
registered. Systolic noise is medium-amplitude, medium and high frequency, erratic
shape, volatile in duration. Diastolic noise at Botkin's point, on the basis of a xiphoid
process, on an aorta, on the pulmonary artery, unstable in duration, medium and high
frequency, unstable forms. Conclusion: phonocardiography signal processing you can

think about aortic valve insufficiency and aortic valve stenosis.
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Fig. 3. Phonocardiography

Treatment scheme 5:
Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 12 tab 4 times a day (9.00
+13.00+18.00+21.00)
Bisoprolol 2.5 mg - 1 tab. 2 times a day (7.00 + 22.00)
Eplerenone 50 mg - 12 tab 2 times a day (8.00 + 18.00)
Dabigatran 110 mg - 1 tab 1 times a day (14.00)
Torasemide 5 mg - 12 tab 1 times a day (12.00)
Etatsizin 50 mg - 1 tab times a day (7.00 + 22.00)
Echocardiography: EF - 47%, EchoCG are signs of DCM, aortic valve insufficiency,
minor aortic stenosis, pulmonary hypertension (PAP = 39 mmHg). The left heart is
significantly enlarged the contractile capacity of the left ventricular myocardium is

reduced, arrhythmia.

10
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Treatment scheme 6:
Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 12 tab 2 times a day (9.00 +21.00)
Nebivolol 5 mg - % - ¥4 2 times a day (7.00 + 22.00)
Amiodarone 200 mg - Y4 tab - 1 tab 2 times a day (12.00 + 18.00)
Dabigatran 110 mg - 1 tab 1 times a day (14.00)
Torasemide 5 mg - 12 tab 1 times a day (12.00)
L-arginine - 1 effervescent tablet 1 times a day (10.00)
Only once a week: Torasemide 10 mg + Combined drug (magnesium asparagine +
potassium asparagine) 3 tab (At 8.00 magnesium asparagine + potassium asparagine;
at 12.00 magnesium asparagine + potassium asparagine + torasemide; at 18.00
magnesium asparagine + potassium asparagine).
Dabigatran 100 mg - 1 tab1 times a day (14.00).

Blood test: erythrocytes 4.89*102, hemoglobin 155g/ L.

Biochemical blood analysis: uric acid — 349.8 mcmol/l, low density lipoproteins =
2.92 mmol/L.

Fig. 4. Episodes of atrial fibrillation

Treatment scheme 7:
Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 12 tab 2 times a day (9.00 +21.00)
Nebivolol 5 mg - % - % tab. 2 times a day (7.00 + 22.00)
Amiodarone 200 mg - 1 tab 2 times a day (12.00 + 18.00)
Dabigatran 110 mg - 1 tab 1 times a day (14.00)

11
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Torasemide 5 mg - 1tab 1 times a day (12.00)

L-arginine + L-carnitine + inosine - 1 tab 2 times a day (9.00 + 21.00)

Only once a week: Torasemide 10 mg + Combined drug (magnesium asparagine +

potassium asparagine) 3 tab (At 8.00 magnesium asparagine + potassium asparagine;

at 12.00 magnesium asparagine + potassium asparagine + torasemide; at 18.00

magnesium asparagine + potassium asparagine).

Dabigatran 100 mg - 1 tab1 times a day (14.00).

Echocardiography: EF - 49%, pulmonary hypertension (PAP = 39 mmHg).
Treatment scheme 8:

Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 1tab 2 times a day (8.00 +21.00)

Nebivolol 5 mg - ' tab. 2 times a day (9.00 + 22.00)

Eplepres 25 mg -1 tab 1 times a day (9.00)

Torasemide 5 mg - 1tab 1 times a day (12.00)

Rivaroxaban 20 mg - 1 tab 1 times a day (14.00)

Trimetazidine dihydrochloride 35 mg - 1 tab 2 times a day (9.00 + 21.00)

Only once a week: Torasemide 10 mg + Combined drug (magnesium asparagine +

potassium asparagine) 3 tab (At 8.00 magnesium asparagine + potassium asparagine;

at 12.00 magnesium asparagine + potassium asparagine + torasemide; at 18.00

magnesium asparagine + potassium asparagine).

Echocardiography: EF - 50%, pulmonary hypertension (PAP = 39 mmHg).
Treatment scheme 9:

Valsartan 25.7 mg + Sacubitril 24.3 mg - 50 mg 1tab. 2 times a day (8.00 +21.00)

Nebivolol 5 mg - % tab. 2 times a day (9.00 + 22.00)

Eplerenone 25 mg - 1tab 1 times a day (9.00)

Ivabradine 7.5 mg - % tab 1 times a day (15.00)

Torasemide 10 mg - 1tab 1 times a day (12.00)

Rivaroxaban 20 mg - 1 tab 1 times a day (14.00)

Potassium chloride 600 mg - 1 tab 2 times a day (8.00 + 22.00)

Ethyl ester of omega-3-unsaturated fatty acids 1000 mg 1 times a day before meals

(7.45)

12
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Only once a week: Torasemide 10 mg + Combined drug (magnesium asparagine +
potassium asparagine) 3 tab (At 8.00 magnesium asparagine + potassium asparagine;
at 12.00 magnesium asparagine + potassium asparagine + torasemide; at 18.00
magnesium asparagine + potassium asparagine).

The presented clinical case demonstrates the difficulty of managing a patient
with DCM and reduced left ventricular ejection fraction. The patient’s improved
general condition, EF increased from 35% to 50%, the number of arrhythmic episodes
decreased. Ranolazine is recommended for inclusion in algorithms therapy while
taking other antiarrhythmic drugs (amiodarone, beta blockers), therefore, in our clinical
practice, a case is presented effective treatment of a patient with a combination of
ranolazine with beta-blockers, which today it is considered as a highly effective
antiarrhythmic tandem [4, 5]. Thus, a comprehensive long-term approach to treatment
patients with DCM allows you to expand the range of treatment options difficult patient

and improve his quality of life.

13
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DOI 10.46299/1SG.2021.MONO.MED.I11.1.2
1.2 Diabetic cardiac autonomic neuropathy: benfotiamine, insulin resistance and
some pro- and anti-inflammatory parameters

Diabetic autonomic neuropathy (DAN) is often underestimated and indeed a
serious complication of diabetes mellitus (DM), as can potentially affect any
circuit/tract of autonomic nervous system (ANS). The most studied and common form
of DAN is cardiac autonomic neuropathy (CAN), owing to its relations with other
microangiopathic comorbidities and life-threatening complications. Development of
CAN is characterized by lesion of nerve fibers in the parasympathetic and sympathetic
divisions of the ANS [6, 7].

The broad term that describes any malfunction or disease of the ANS is
dysautonomia. It has been proved that functional changes in the ANS are associated
with various forms of mild to moderate vitamin deficiencies. Mild to moderate
thiamine deficiency (TD) and/or hypoxia both give rise to exaggeration of centrally
controlled mechanisms involved in all survival reflexes, mediated normally through a
balanced reaction of the endocrine system and ANS [8]. Due to increased requirements
deriving from amplified and accelerated glucose metabolism in non-insulin dependent
tissues, DM might be considered as TD state [8, 9]. The TD in clinical diabetes may
increase the fragility of vascular cells to the adverse effects of hyperglycemia and there
by the increase of the risk of microvascular complications [7, 8]. Chronic exposure to
moderate and severe hypoxia increases the activity of the sympathetic nervous system
and adrenal medulla, and TD induces an early central muscarinic cholinergic lesions
[8]. It was showed that prescription of benfotiamine, is associated with reduction of
oxidative stress (OS) and diabetic micro-macrovascular complications. OS was
considered as the main pathophysiological pathway of CAN development. Elevated
intracellular levels of glucose lead to activation of polyol pathway, formation of
advanced glycation end-products (AGESs), resulting in subsequent formation of
reactive oxygen species (ROS) [9].

The correction of TD must be performed using exogenous vitamin Bi, or
benfotiamine (high-bioavailable liposoluble vitamin Bi: derivatives). Results of

experimental and clinical studies suggest a positive effect of BET prescription on

14
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prevention of diabetic vascular disease progression. Benfotiamine broad therapeutic
potential has a good efficiency on medications containing soluble thiamine derivatives
for the purpose of regulating the activity of free radical processes; correction of
endothelial dysfunction in case of cardiovascular diseases (CVD), stabilization of
clinical and antioxidants effects [10].

The aim of this study is to analyze the effect of benfotiamine on the insulin
resistance, the content of some pro- and anti-inflammatory factors in patients with type
2 DM (T2DM) and advanced stage of CAN. Forty patients with T2DM and definite
CAN, aged between 50-59 years with disease duration 1-6 years, median BMI
27,2+0,34 kg/m? and median glycated hemoglobin Alc (HbAlc) 7.16+0.19% were
examined. The standard hypoglycemic treatment of DM included dietary regime,
appropriate physical activity, and oral antihyperglycemic drugs. Patients with T2DM
and CAN were divided into 2 groups. Patients in groups did not differ significantly in
age, sex distribution, BMI, duration of the disease which made them as homogeneous
as possible. First group received traditional antihyperglycemic therapy (n=19, control)
for three months; patients in group 2 (n=21, treatment group), received in addition 300
mg/q.d. benfotiamine for three months. To determine the effects of benfotiamine on
the investigated parameters all measurements were performed initially and after the
end of treatment period. Each patient examined before the beginning of the study did
not take benfotiamine and was on stable regime of hypoglycemic and antihypertensive
treatment for 6 months. Inclusion criteria: age: 50-60 years old; T2DM with
optimal/suboptimal glycemic control; T2DM patients with advanced stage of CAN;
clinical stages of diabetic polyneuropathy; BMI within 20-30 kg/m?; consent to
maintain appropriate physical activity.

T2DM was diagnosed according to [11], and CAN - [6]. All patients underwent
screening for CAN that included five cardiovascular autonomic reflex tests (CARTS).
Resting 12-lead surface ECG and Holter-ECG [(ECG “EC-3H” (“Labtech,” Hungary)]
analysis included measurement of 24 hours ECG, circadian indexes and heart rate
variability parameters. The severity of CAN was determined on the condition that all

five CARTSs were performed. The results were considered according to scores obtained
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in individual tests. Physiological values were evaluated as “0” scores, borderline values
- as “0.5” scores, pathological values - as “1” score [6]. The scores were summed up
and the median score for studied patients was 2.8+0.29.

The concentration of glucose in the blood was determined by the glucose oxidase
method while HbAlc was assessed using a highly sensitive method of ion-exchange
liquid chromatography with D-10 analyzer and BIO-RAD reagents (USA).
Determination of immunoreactive insulin (IRI) was performed using commercial Kits
from immunogen insulin immunoradiometric assay reagents (Czech Republic); leptin
level-from Immunotech Leptin (Czech Republic) test kits; tumor necrosis factor-alpha
(TNF-alpha), interleukin (IL)-6, IL-8 and IL-10-from Vector-Best (Russia); high-
sensitivity C-reactive protein (hs-CRP) - from diagnosis-related group (USA). TNF-
alpha/IL-10 ratio and homeostasis model assessment (HOMA\) insulin resistance (IR)
index (HOMA-IR) were calculated. The work was done according to the principles of
the Declaration of Helsinki (2004). All patients signed an informed consent prior their
inclusion in the study.

The normality of presented data were checked by using Shapiro-Wilk test, all
the studied variables had a normal distribution. Absolute values were compared with
calculation of mean values, errors of means, using Student’s t-test. Data are presented
as meantstandard error of the mean (A%, Mean+SEM). Statistical significance was set
at p<0.05. All tests were performed using the ANOVA (MicroCal Origin v. 8.0)

software.

Results
The level of HbAlc in patients with T2DM and definite CAN did not change
significantly after treatment (p>0.05). Changes of glucose, IRI concentrations and
HOMA-IR parameters in patients with T2DM and definite CAN after 3-months of

benfotiamine therapy are given in table 1.
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Table 1
The glucose, IRI concentrations and HOMA-IR parameters after 3-months of
benfotiamine therapy (A%, Mean+SEM)
Parameter  Patients with T2DM and definite CAN (n=40)

Groups Before After % change p
treatment treatment
Fasting Control 7.03+0.26 7.05+0.30  +0.89%+3.1% >0.05
blood (n=19)
glucose Treatment 6.64+0.42 6.69+0.38 +2.19%+2.96% >0.05
(mmol/L) (n=21)
Fasting IRl Control 27.76+2.11  26.01+£2.19  -6.7%+2.0% >0.05
(WU/mL)  (n=19)
Treatment 26.84+1.39  23.21+0.86 - <0.05
(n=21) 12.74%%1.42%
HOMA-IR Control 9.03+0.98 8.39+0.91  -7.15%+1.8% >0.05
(n=19)
Treatment 8.06+0.89 6.99+0.6 - >0.05
(n=21) 11.91%+2.68%

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

Mean+SEM; p<0.05, compared to baseline.

As can be seen from table 1 prescription of benfotiamine to patients with T2DM
and definite CAN contributes to a statistically significant reduction in IRI levels [A=-
12.74%=+1.42% (p<0.05)]. At the same time, prescription of benfotiamine does not
affect the concentration of fasting glucose and HOMA-IR parameters (p>0.05).
Investigated parameters did not change significantly in the control group (p>0.05).

Changes of hs-CRP, leptin and TNF-alpha concentrations in blood of patients
with T2DM and CAN after 3-months of benfotiamine therapy are given in table 2.
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Table 2
Changes of the hs-CRP, leptin and TNF-alpha concentrations after 3-months of
benfotiamine therapy (A%, Mean+SEM)
Parameter  Patients with T2DM and definite CAN (n=40)

Groups Before After % change p
treatment treatment
hs-CRP Control 2.88+0.48 2.69+0.48  -7.2%+1.64%  >0.05
(mg/L) (n=19)
Treatment 2.91+0.19 2.48+0.1 - <0.05
(n=21) 13.62%+1.96%
Leptin Control 21.06+1.69  19.52+1.58 -7.1%+1.81% >0.05
(ng/L) (n=19)
Treatment 20.87+1.85 19.61+1.84 -6.41%=+1.33% >0.05
(n=21)
TNF-alpha Control 5.82+0.44 5.49+0.42 -6.1%+1.02%  >0.05
(pg/mL) (n=19)
Treatment 5.38+0.2 4.75+0.13 - <0.05
(n=21) 10.24%=+1.54%

The results are presented as absolute values and as % change from baseline. A%,
Mean+SEM; p<0.05, compared to baseline.

It is shown in table 2 that the outcome of treatment group was better than of
control group. In particular, benfotiamine prescription to patients with T2DM and
definite CAN contributes to a statistically significant reduction in hs-CRP [A=-
13.62%+1.96% (p<0.05)] and TNF-alpha [A=-10.24%+1.54% (p<0.05)] levels
compared to the control group. Prescription of benfotiamine does not affect on the
concentration of leptin (p>0.05).

Changes of some IL’s concentrations and TNF-alpha/IL-10 ratio of patients with
T2DM and definite CAN after 3-months of benfotiamine therapy are given in table 3.
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Table 3
IL-6, IL-8, IL-10 concentrations and TNF-alpha/IL-10 ratio after 3-months of
benfotiamine therapy (A%, Mean+SEM)
Parameter  Patients with T2DM and definite CAN (n=40)

Groups Before After % change p
treatment treatment
IL-6 Control 5.54+0.52 5.14+0.44  -5.81%+1.79% >0.05
(pg/mL) (n=19)
Treatment 5.74+0.31 4.79+0.22 - <0.05
(n=21) 15.41%=+2.03%
IL-8 Control 7.26+0.49 6.94+0.48  -3.9%+1.59% >0.05
(pg/mL) (n=19)
Treatment 7.12+0.48 6.64+0.43 -6.32%+2.03% >0.05
(n=21)
IL-10 Control 16.73+2.53  15.66+2.28 -3.7%+2.33% >0.05
(pg/mL) (n=19)
Treatment 16.17£1.86 14.78+1.49 -6.19%+2.73% >0.05
(n=21)
TNF- Control 42.51+5.49 41.5+4.79 -0.51%+2.32% >0.05
alpha/lL-  (n=19)
10 (%) Treatment 38.61+4.27  35.91+3.33 -4.34%+2.77% >0.05
(n=21)

The results are presented as absolute values and as % change from baseline. A%.
Mean+SEM; p<0.05. compared to baseline.

As can be seen from table 3 prescription of benfotiamine to patients with T2DM
and definite CAN is accompanied by the statistically significant decrease in the content
of IL-6 [A=-15,41%+2,03% (p<0.05)], and, at the same time, does not affect on the
concentration of IL-8 (p<0.05), IL-10 (p>0.05) and TNF-alpha/IL-10 ratio parameters
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(p>0.05). In the control group no positive dynamics of the concentration of the studied
parameters was found (p>0.05).

The protective effect of high-dose thiamine on detrusor contractility and on
progression of diabetic cystopathy in streptozotocin-diabetic rats was some of the
findings directed to the effect of thiamine on DAN. The deficiency of thiamine in
clinical DM may increase the fragility of vascular cells to the adverse effects of
hyperglycemia and there by the increase of the risk of developing microvascular
complications. A suppression of transketolase (TKT) activity, and subsequent down-
regulation of the hexose monophosphate (HMP) shunt, resulting in accumulation of
glyceraldehyde 3-phosphate, fructose 6-phosphate, and dihydroxyacetone phosphate
may be at least one mechanism in the development of diabetes-induced vascular
damage and other comorbidities [12, 13].

Thiamine and its derivatives have been demonstrated to prevent the activation
of the biochemical pathways [increased flux through the polyol pathway, formation of
AGEs, activation of protein kinase C (PKC), and increased flux through the
hexosamine biosynthesis pathway (HBP)] induced by hyperglycemia in DM. TD plays
a role in the diabetic endothelial vascular diseases, such as, neuropathy [13, 14]. In
vitro studies with benfotiamine have shown a reduction in PKC activation in the
glomeruli and decreased glomerular AGEs levels. Benfotiamine has been shown to
prevent increased markers of HBP activity, intracellular AGEs formation, intracellular
PKC activity and nuclear factor kappa-light-chain-enhancer of activated B cells (NF-
kB) activation seen with in vitro hyperglycemic damage. High-dose therapy of
thiamine and benfotiamine suppressed AGEs accumulation in the peripheral nerve and
reversed diabetic neuropathies (DN’s) potentially by reducing the levels of triose
phosphates via activation of TKT [14].

Cardiac OS is involved in heart failure that is induced by thiamine deprivation
in rats. These findings suggest that thiamine modulates OS [14, 15]. Endothelial nitric
oxide synthase (eNOS) and nitric oxide (NO) may play an important role in attenuating
cardiac remodeling and apoptosis. BFT reduces OS and activates eNOS to enhance the

generation and bioavailability of NO, and it subsequently improves the integrity of
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vascular endothelium to prevent sodium arsenite-induced experimental vascular
endothelial dysfunction [15].

The nerve tissues in DM undergo a proinflammatory process that presents
symptoms and develops DN. The levels of CRP and TNF-alpha correlate with the
incidence of DN’s. Production of the initiating inflammatory mediators such as TNF-
alpha, transforming growth factor-beta, and NF-xB results from several glucose-
induced pathways. Cyclooxygenase-2 (COX-2) is an important enzyme that is
upregulated by NF-xB in diabetic peripheral nerves and consecutively generates
prostaglandin E2 and ROS that trigger NF-xB. Inducible nitric oxide synthase (iNOS)
Is an additional inflammatory enzyme which is regulated by NF-«B. Similar to COX-
2, INOS either induces NF-xB or is induced by it. This gives the impression that
chronic NF-kB activation is in the center of all the inflammatory elements operating in
DN’s. The cytokines which are induced by NF-«B in Schwann cells, endothelial cells,
and neurons lead to absorption of macrophages in the diabetic nerves. Macrophages
promote DN’s via a variety of mechanisms, including making of cytokines, ROS, and
proteases, which all result in cellular oxidative damage and myelin breakdown [15,
16].

Benfotiamine can promote neuronal and vascular deficiency correction through
participation of NO processes, which have a significant therapeutic potential for the
treatment of CVD. Benfotiamine significantly decreased production of pro-
inflammatory mediators such as inducible form of iNOS and NO; COX-2, heat-shock
protein 70, TNF-alpha, IL-6, whereas it increased anti-inflammatory IL-10 production
in lipopolysaccharide (LPS)-stimulated BV-2 microglia. Moreover, benfotiamine
suppressed the phosphorylation of extracellular signal-regulated kinases 1/2 (ERK1/2),
c-Jun N-terminal kinases (JNK) and a serine/threonine protein kinase (Akt/PKB).
Treatment with specific inhibitors revealed that benfotiamine-mediated suppression of
NO production was via JNK1/2 and Akt pathway, while the cytokine suppression
includes ERK1/2, JNK1/2 and Akt pathways. In murine macrophages, benfotiamine
also blocked the expression of COX-2 and its product, prostaglandin E2, by LPS-

induces cytotoxicity. In addition, benfotiamine significantly prevented LPS-induced
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macrophage death and monocyte adhesion to endothelial cells. These anti-
inflammatory effects of benfotiamine are mediated through the regulation of the
arachidonic acid pathway in macrophages. Therefore, benfotiamine may have
therapeutic potential for neurological diseases by inhibiting inflammatory mediators
and enhancing anti-inflammatory factor production [12, 17].

The mechanism of benfotiamine influence on diabetic CAN pathogenesis is not
well-known. There is moderate evidence from preclinical experimental models that
high-dose thiamine and benfotiamine (1) inhibit the HMP, AGEs 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 [17]. Therefore, the positive influences of
benfotiamine is partly confirmed by its neurotropic, cardioprotective, angioprotective
and cytoprotective properties [18, 19]; suggests the feasibility of its usage in the
complex treatment of patients with T2DM and definite CAN. The results obtained in
our study indicate that benfotiamine contributed to a decrease in the hs-CRP, TNF-
alpha and IL-6 levels. Obtained results could witness, that prescription of benfotiamine
may lead to decrease of the proinflammatory immune response. The obtained data
suggest that prescription of benfotiamine is associated with reduction of pro-
inflammatory component of the immune response and make it possible to regard
benfotiamine as a promising pharmacological agent in a complex therapy of the
definite stage of CAN in T2DM. Thus, further investigations aimed to understand the
mechanism of action and confirmation of the beneficial effect of benfotiamine on
biochemical parameters, dynamics of independent CARTS, Holter-ECG, arterial wall
stiffness parameters among patients with T2DM and CAN, and its associated

comorbidities may be needed to validate this clinical findings.
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1.3 Influence of hyperuricemia on changes of cardiac markers, functional and
coronary reserves in patients with stable angina pectoris

Analysis of the literature shows the relationship between hyperuricemia and
cardiovascular disease. Epidemiological and experimental studies over 10 years have
shown that hyperuricemia is not only a risk factor for gout and nephrolithiasis, but is
often accompanied by hypertension, type 2 diabetes, obesity, metabolic syndrome,
chronic kidney disease and cardiovascular disease. In addition, comorbid pathology,
such as renal failure or insulin resistance, leads to increased levels of uric acid in the
serum, thereby contributing to the development of gout [23, 31]. It is recognized that
gout forms a group with an increased risk of cardiovascular disease [27], in turn,
atherosclerosis induces an increase of uric acid, which leads to an unfavorable
prognosis in patients with acute heart failure.

As mentioned [25], the levels of C-reactive protein and N-terminal pro B-type
natriuretic peptide, associated with an increase of serum uric acid (1 mg / dL, are
independent indicators of 1-year mortality. Hyperuricemia increases the risk of
hypertension (2-3 times in 5-7 years), renal damage (5 times in 2 years at plasma uric
acid levels> 330 pmol / 1), progression of IgA nephropathy, associated with obstructive
pulmonary syndrome sleep apnea, vascular diseases (carotid, peripheral and coronary
arteries), stroke and vascular dementia, preeclampsia, inflammation, endothelial
dysfunction, oxidative stress, sex [27, 28, 29]. Thus, the study of the mechanisms of
interdependence of these indicators is relevant against the background of
hyperuricemia and coronary heart disease.

We examined 120 patients with an objectified diagnosis of stable angina
depending on the distribution of uric acid levels and manifestations of hyperuricemia
without its symptoms (34 patients, 28.33% of cases) and with elevated uric acid levels
(86 people, 71.67% of cases).

At the beginning of inpatient treatment [21] and after 6 months at the outpatient
stage, patients were examined for uric acid, N-terminal pro B-type natriuretic peptide

and C-reactive protein, with the evaluation of echocardiographic results in comparing
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changes in left ventricular ejection fraction and the achieved threshold load at Bicycle
ergometer test.

A study of the set of detection of correlation between the studied values with the
estimation of correlation coefficients, two-dimensional descriptive statistics measuring
the total variability of two or more variables represented by correlation coefficients,
including Pearson's linear correlation coefficient, subsequent construction of sets of
equations.

In the group of hyperuricemia more often diagnosed with stable angina Il1I
functional class (87.21 + 3.60 against 41.18 + 8.44% of cases of stable angina III
functional class, p <0.001), as well as the probability of a history of Q-Myocardial
infarction, 60 = 6.81 vs. 32.84 + 8.05% of cases, p <0.05), and when the uric acid level
exceeds 467.9 umol / 1, the left ventricular ejection fraction probably decreased (51.17
+ 1.37 vs. 55.77 £ 0.73%, p <0.01), which was also realized by Bicycle ergometer test
tests with probably lower threshold load values (53.65 + 2.89 W in the hyperuricemia
group against 72.74 £ 5.18 W in the group with normal uric acid levels, p <0,01) and
was accompanied by an excess of uric acid levels above 467.9 umol / 1, the
predominance of C-reactive protein levels (12.07 = 0.97 vs. 5.37 £ 0.60 mg / 1, p
<0.001) and N-terminal pro B-type natriuretic peptide (413.44 + 63.14 vs. 206.42 +
31.43 pg / ml, p <0.01), as noted in previous publications [22, 30].

The following analysis is performed, as a separate case of stochastic connection,
the study of correlation, in which the change in the mean value of the effective
(changing under the influence of factor features) due to changes in factor (under their
influence change other, dependent on them) features with model construction pair
regression in the form of the equation of the relationship of two indicators Y (feature)
and X (factor) to determine the effect of changes in one indicator on another, when the
equation of the pairwise regression model is presented as Y = f (X), where Y is the
dependent indicator (effective sign), X is an independent (explanatory) factor.

The estimated regression equation (based on sample survey data at first entry to
compare uric acid (Y) and N-terminal pro B-type natriuretic peptide (X)) will be Y =
0.6501 * X-38.0834, correlation according to the Chaddock’s scale between sign Y
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factor X is noticeable and direct (rxy = 0.552). Since | tobserv |> terit - We reject the
hypothesis of equality 0 of the correlation coefficient, and the correlation coefficient
itself is statistically significant, the study of the F-criterion (R. Fisher) shows that since
the actual value of F> Fune, the coefficient of determination is also statistically
significant and regression is statistically reliable.

The correlation between uric acid (Y) and C-reactive protein level (X) is
described by the equation Y = 0.02142 * X-0.26, is high and direct (rXY = 0.701),
according to the F-test is statistically reliable. In the equation with the estimate of the
ratio of uric acid (Y) and PV LV (X) by the formula Y = 0.0134 * X +45.0824, but the
relationship is weak (rxy = 0.224) and statistically unreliable by the F-test. The
relationship between uric acid (Y) and threshold load (X) according to the equation Y
=-0.03104 * X + 41.0479 and according to the F-test is statistically unreliable.

Thus, the comparison of the correlation of two indicators, one of which is
effective, which changes under the influence of factor traits and is actually uric acid
(YY) shows a high and direct relationship between assessment factors for C-reactive
protein, noticeable and direct - for N-terminal pro B-type natriuretic peptide, both
according to the F-criterion are statistically reliable, in contrast to the weak and
statistically unreliable - for left ventricular ejection fraction and threshold load.

The next task of the study is to build multiple regression with the creation of a
model with a large number of factors, determining the impact of each of them
separately, as well as their combined impact on the simulated indicator, because
multiple regression can analyze the relationship between several independent variables
(predictors) and the dependent variable (Y), which in its own work is the content of
uric acid in the first receipt, while the influencing factors, where X = X (X1, Xz, ..., Xm)
- a vector of independent (explanatory) variables, it is proposed to evaluate the
indicators: X1 - N-terminal pro B-type natriuretic peptide at the first admission and X>
- Its content at the second, X3 - C-reactive protein at the first admission and X - its
content at the second, Xs — left ventricular ejection fraction at the first admission and
Xe - its level at repeated, X7 - threshold load at the first receipt and Xg - its achievement

at repeated inspection in 6 months. The multiple regression equation is presented as:
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Y =-12.0028 + 0.3893 * X1 - 0.08975 * X, + 13.4637 * X3 - 3.9902 * X, +
8.8012 * X5 - 2.0567 * X - 6.233 * X7 + 3.594 * X3

The observed values of t-statistics for ryxi.s are calculated and defined tiabie, terit
(n-m-1; o/ 2). Since tonser™ terit, We reject the hypothesis of equality 0 of the correlation
coefficient and the correlation coefficient is statistically significant, which is registered
for factors X; (N-terminal pro B-type natriuretic peptide1) tobserv = 4.5; terit (N-m-1; o /
2) = (46; 0.025) = 2.009; X3 (C-reactive proteins) statistically significant, topserv = 4.5;
Xe (left ventricular ejection fractiony) statistically significant, topserv = 3.52.

Interestingly, no significant dependence of uric acid content on the indicators Xs
(left ventricular ejection fraction:) and Xz (threshold load:) and Xs (threshold loady).
At the same time, the initial level of uric acid was not expected to be affected by the
factor of the second intake X> (N-terminal pro B-type natriuretic peptidez), X4 (C-
reactive proteiny). Checking the overall quality of the multiple regression equation
using F-statistics (Fisher's test) with the assessment of the relationship for the
predominance of the actual value of F> Fyp, and therefore in this case the coefficient of
determination was statistically significant and the regression equation was statistically
reliable.

It was found that factor X: (N-terminal pro B-type natriuretic peptide:r) Fxi
(50.094)> 2.25, therefore, factor X: should be included in the model after the
introduction of factors Xj, with a similar dependence for X3 (C-reactive proteini) Fxs
(55.276)> 2.25; X4 (C-reactive protein ) Fxs (6.848)> 2.25; Xs (left ventricular ejection
fraction:) Fxs (22.6)> 2.25 and X7 (threshold load1) Fx7 (37.024)> 2.25.

Since the density of the combined influence of factors on the result allows to
determine the multiple correlation index - the study was subjected to a multiple
correlation coefficient through a matrix of paired correlation coefficients, it was
determined that when approaching R to 1 (in our own study R = 0,8933), the regression
equation better describes actual data affect the result.

Finally: defined as the correlation coefficient between variables belonging to the
ordinal scale with a score for variable scale variables, parametric Pearson correlation

coefficient - r-Pearson - a correlation measure for two continuous (metric variables)
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measured on the same sample, the score relationships between two series of indicators
In the quantitative scale) [20].

It was found that the level of uric acid in the first examination shows a direct
moderate relationship with N-terminal pro B-type natriuretic peptide; (r-Pearson 0,363,
p <0,01), a direct moderate relationship with C-reactive protein; (r-Pearson 0,454, p <0
, 01), inverse moderate with left ventricular ejection fraction: (r-Pearson -0,351, p
<0,01), acquires a direct high connection with C-reactive protein, of the second
admission (r-Pearson 0,765, p <0,01), direct moderate communication tongue with N-
terminal pro B-type natriuretic peptide. (r-Pearson 0.438, p <0.01), inverse moderate
with left ventricular ejection fraction; (r-Pearson -0.351, p <0.01).

In turn, N-terminal pro B-type natriuretic peptide of the first admission showed
a direct appreciable connection with C-reactive protein; (r-Pearson 0,533, p <0,01),
inverse moderate with left ventricular ejection fraction: (r-Pearson -0,561, p <0,01),
further N-terminal pro B-type natriuretic peptide of the second admission showed an
even more pronounced direct visible relationship with C-reactive protein; (r-Pearson
0.619, p <0.01) and the reverse noticeable with left ventricular ejection fraction, (r-
Pearson -0.611, p <0.01).

The relationship between C-reactive protein and left ventricular ejection fraction
was inverse moderate in the first (r-Pearson -0.340, p <0.01) and inverse moderate in
the second (r-Pearson -0.504, p <0.01) surveys. Noteworthy is the lack of Pearson
correlation in the assessment of the achieved load in Bicycle ergometer test except for
the weak feedback in the second survey with N-terminal pro B-type natriuretic peptide
(r-Pearson -0.319, p <0.05).

Therefore, the study of changes in the Pearson correlation coefficient depending
on the levels of uric acid, N-terminal pro B-type natriuretic peptide and C-reactive
protein showed a predominantly direct moderate relationship at admission, which
reached a noticeable and even high relationship in the second survey, with the inverse
moderate for left ventricular ejection fraction, in contrast from the achieved load at

Bicycle ergometer test.
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In conclusion, the following can be noted:

1. Hyperuricemia causes coronary reserve limitation with increasing
functional class of angina and reduction of threshold load, decreased left ventricular
ejection fraction, increased levels of C-reactive protein, N-terminal pro B-type
natriuretic peptide, with the reverse reaction of total testosterone in general.

2. The estimated regression equation, according to the sample survey data,
at the first admission to compare uric acid with the N-terminal pro B-type natriuretic
peptide indicates a noticeable and direct connection, C-reactive protein - high and
direct, according to the F-test is statistically reliable, in contrast to the weak and
statistically unreliable - for the fraction of left ventricular ejection according to
echocardiography and threshold load during bicycle ergometer test.

3. Construction of multiple regression equation with dependent variable -
uric acid content and influencing factors - C-reactive protein, N-terminal pro B-type
natriuretic peptide, left ventricular ejection fraction, threshold load is statistically
reliable with a high coefficient of multiple correlation (r=0,89).

4, The Pearson correlation coefficient depending on the levels of uric acid,
N-terminal pro B-type natriuretic peptide and C-reactive protein indicates a
predominantly direct moderate binding on admission, with a noticeable and even high
binding on re-examination, with a moderate feedback for left ventricular ejection

fraction, in contrast to the achieved load during bicycle ergometer test.
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1.4 Clinical picture and laboratory disorders in patients with COVID-19 infection
and ischemic heart disease

Since December 2019, cases of disease related severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), now known as COVID-19 (coronavirus
disease 2019), have rapidly spread from Hubei Province in China to the whole world.
The World Health Organization (WHO) has officially recognised COVID-19 as a
pandemic and countries worldwide are now facing huge challenges trying to prevent
its further spread as well as treating the growing number of COVID-19 patients. In fact,
although the majority of cases are usually self-limiting with mild symptoms such as
low-grade fever and cough, the disease can be fatal [32].

The pathophysiology of COVID-19 is associated with an enhanced

inflammatory response of the patient's body, which leads to damage not only to lung
tissue but also to other body systems, including the cardiovascular system [33].
A multicenter study of 44,672 cases of COVID-19 showed a fivefold increase in
mortality in patients with cardiovascular disease compared with no pathology (10.5%
vs. 2.3%) [34], the presence of cardiovascular disease in history helps patients become
more susceptible to the virus. A study of 5700 patients have reported hypertension
(56.6%), ischemic heart disease (IHD) (11.1%) and congestive cardiac failure (6.9%)
as common underlying co-morbidities in confirmed COVID-19 cases [35].

Today, most researchers are inclined to believe that the predictors of an
unfavorable IHD prognosis in patients with COVID-19 are inflammatory processes in
the vascular wall caused by activation of the cascade of proinflammatory reactions,
complement system and proinflammatory cytokines through to “cytokine storm.
Myocardial inflammation and endothelial dysfunction caused by SARS-CoV-2 cause
an imbalance between myocardial perfusion and its metabolic processes in patients
with coronary heart disease, which contributes to the rupture of atherosclerotic plaque.
It is known that the level of pro-inflammatory cytokines (IL-1, IL-6, tumor necrosis
factor-a (TNF-a) and others) can be used to assess patients at risk of adverse disease

with COVID -19 with cardiovascular pathology [36]. However, in routine practice it is
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not always possible to quickly obtain the results of the study of the above markers of
inflammation. However, it is known that the total effect of most pro-inflammatory
cytokines leads to changes in general clinical blood testing, in particular, IL-6 affects
leuko- and lymphopoiesis.

Thus, the identification of inflammatory markers as prognostic predictors of
mortality in patients with COVID-19 and CVD may be useful in assessing the severity
of the disease and making optimal treatment decisions.

The aim of the work - to investigate the connection between hospital mortality
and markers of systemic inflammation in COVID-19 patients with IHD and to assess
hematological indices under the influence of the inclusion of quercetin and arginine in
complex therapy at the inpatient stage of treatment.

A retrospective analysis of 63 medical records of COVID-19 patients with IHD

who were inpatient treatment from February to April 2021 was carried out. The
diagnosis of coronary heart disease was verified on the basis of clinical data and results
of laboratory and instrumental research methods in accordance with the
recommendations of the European Society of Cardiology (ESC), the Association of
Cardiologists of Ukraine, and protocols of the Ministry of Health of Ukraine. The
presence of COVID-19 was established using polymerase chain reaction (PCR) to
detect SARS-CoV-2 RNA in the test samples.
3 patients with incomplete survey data, 6 patients who died from non-COVID-19-
related diseases, and 2 patients with a history of malignancy were excluded from the
clinical trials. A total of 52 COVID-19 patients with IHD were included in the study,
including 30 males (57.69%) and 22 females (42.31%). The average age of the
surveyed was 66.23 + 11.41 years (M £+ m).

To achieve this goal, patients were divided into two groups: the first consisted
of 40 (76.92%) patients who were discharged with recovery; the second group included
12 (23.08%) patients who died. Evaluation of hematological indices under the
influence of inclusion in the complex therapy of metabolic drugs was determined in 25
patients of group I, divided into 2 subgroups. Subgroup I A, which consisted of 17

patients, received water-soluble quercetin (Corvitin, “Borshchahivskiy Chemical —
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Pharmaceutical Plant”, and subgroup IB (8 patients) - arginine hydrochloride (Tivortin,
"Yuria-Pharm"). The severity of the systemic inflammation syndrome in the selected
groups of patients was assessed by the number of leukocytes and the cellular
composition of peripheral blood upon admission to the hospital and, based on the data
obtained; the value of hematological integral indices was calculated: 1) blood
leukocytes shift index (BLSI) with N.I. Yabluchansky (1983):BLSI=(E+B + S +
RS+ Y + M) / (Mo + L), where E - eosinophils, B - basophils, S - segmented
neutrophils, RS - rod-shaped, Y - young neutrophils, M - myelocytes, Mo - monocytes,
L - lymphocytes. Normally, the BLSI indicator averages (1.96 = 0.17) conv. unit; 2)
index of the neutrophil-to-lymphocyte ratio (NLR), under physiological conditions, the
value of NLR is (2.47 £ 0.65) conv. unit; 3) intoxication leukocyte index (ILI), with
Kalf-Kalif formula: ILI=(2 x RS+ S) /(Mo + L) x (E + 1), Ne (0.3-1.5) conv. unit; 4)
nuclear intoxication index (NII) was calculated by GA Dashtayantsom (1978): NIl =
(Mo +RS) / S, normally averages (0.05-0.1) conv. unit; 5) the ratio of neutrophils to
monocytes (N / Mo): N/ Mo = (S + RS + Y) / Mo (Mustafina JG et al., 1999), norm
(11.83 + 1.31) conv. unit; 6) the ratio lymphocyte to eosinophil (L/E) standard value
(8.73 + 1.26) conv. unit; 7) the ratio of lymphocytes to monocytes (L / Mo), standard
value (5.34 + 0.59) conv. unit; 8) the allergization index (Al): (L + 10 x (E+ 1))/ (RS
+S + Mo), normally the indicator is (0.79-1.08) conv. unit.

The study did not include patients who underwent coronary artery bypass graft
(CABG) surgery, invasive interventions with newly diagnosed coronary heart disease,
cases of severe HF (functional class IV), acute cerebrovascular disease, those who died
of infectious diseases other than COVID-19, and who have not reached 18 years of
age.

Material processing was performed using a standard Microsoft Office Excel
software package. The obtained results are presented in the form of mean value and
mean error (M £ m). Student's t-test was used to determine the difference in values.
Data were considered reliable under conditions p <0.05.

According to the results of the analysis of inpatient cards, stable angina was

diagnosed in 86.54 % of patients, 13.46 % of patients had a history of myocardial
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infarction; recurrent cases of myocardial infarction were detected in 3.84 %. A history
of diffuse cardiosclerosis was found in 73.07 % of the examined patients, postinfarction
cardiosclerosis was diagnosed in 13.46 % of cases.

In patients admitted to the hospital, the indicators of "red" blood were within
normal range without statistical differences in the study groups.

When analysis the leukocyte of hematopoiesis, it was revealed that in patients of
group Il who died from cardiovascular complications associated with COVID-19, there
is a significantly higher value of the number of leukocytes (16.85 = 5.25) x 10°/ 1, in
contrast to patients group I, who were discharged with recovery (5.81 £ 1.75) x 10°/ |
(p<0.05). There were also statistical differences in the population of white blood cells.
In particular, the number of neutrophils in group I was (67.71 = 9.85)%, and in patients
of group II (88.09 £ 2.99) % and lymphocytes (18.13 +4.25) % in group I versus (6.25
+ 1.42) % in group Il (p <0.05) (Table 1). The identified clinical features in patients of
group Il were accompanied by higher rates of inflammatory activity (higher total
content of white blood cells and an increase in the percentage of neutrophils), with a
decrease in the percentage of peripheral blood lymphocytes.

Table 1.

Indicators of a general blood test in patients of the observation groups

Clinical Erythrocytes Hemoglobin Leukocytes Eosinophils, Neutrophils, Lymphocytes, Monocyt

groups % % % es, %

I 4.61+0.57 136.51+ 5.81£1.75 2.13+1.89 67.71+£9.85 18.13+4.25 12.03+
Group 16.48 4.25
(n=40)

1T 4.39+0.72 131.75+ 16.85£5.25  1.69+0.91 88.09+2.99 6.25+1.42 6.29+1.4
Group 18.75 2
(n=12)

p >0.05 >0.05 <0.05 >0.05 <0.05 <0.05 >0.05
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The analysis of integral hematological indices showed that in both groups of
patients the indicators of ILI, NLR, ILI, NIl were higher than normal. There was also
a significantly higher level of N / Mo in patients of group Il. The above indices reflect
the body's systemic response to inflammation. In both groups there were below the
norm of L / Mo, Al, lower levels of L / E in patients of group Il, which indicates the
suppression of the immune system.

The comparative analysis of hematological indices revealed significant
differences, in particular, indices BLSI, N/ L, N/ Mo (Figure 1).
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Notes: the significance of the difference between the indicators: * p <0.05.
Figure 1. Indicators of hematological blood indices in patients of the
observation groups

An increase in the BLSI index indicates an active inflammatory process and the
presence of changes in immunological reactivity, which is mainly associated with an
increase in the number of neutrophils and a decrease in the number of lymphocytes. A
significant difference in the increase of the index BLSI in group II (9.28 + 2.16)
compared with group I (2.47 £0.95) (p <0.05), which is probably through to the above

processes, and confirmed hemogram (Table 1). Therefore, an increase in this indicator
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can serve as an indirect criterion for an unfavorable course of the disease and its
prognosis. In patients of the Il clinical group, there was an increase in a number of
hematological indices - N/ L: (26.99 £ 11.11) versus group I (4.01 £2.36) and N / Mo:
(14.81 + 3.49) versus (6.22 + 2.18) (p <0.05).

The analysis of the obtained results of the distribution of hematological indices
in patients of subgroup I A and I B on inpatient treatment showed that there is no
significant difference between the indicators (Table 2).

Table 2.
Features of distribution of hematological indices at patients on
COVID-19 from IHD subgroups I Aand I B

Clinical N/Mo L/E 1A BLSI ILI N/L L/Mo NI
groups

Subgroup
1A 7.334£3. | 22.8249 | 0.59+0.21 | 2.15+0.86 | 8.18+3.48 | 3.11£1.28 | 2.54+1. | 0.28+0.0
(Corvitin + 83 .89 07 8
complex
therapy),
n=17

Subgroup | 6.31+1. | 19.62+8 | 0.55+0.08 | 2.03+£0.48 | 7.63+2.52 | 2.96+0.79 | 2.18+0. | 0.28+0.0
IB 22 .97 41 6
(Tivortin +
complex
therapy),
n=8

The rationale for the use N / L and N / Mo to identify patients with severe
COVID-19 and mortality is likely to be further explained by the different roles of
neutrophils, lymphocytes and monocytes in the immune response. Neutrophils are
considered to be one of the most important immune cells in protecting the airway
epithelium from SARS-CoV-2 infection by locally stimulating the production of IL-
1B, IL-6, TNF-a and reactive oxygen species. Paradoxically, neutrophil hyperactivation
and recruitment intensify the acute inflammatory response and worsen epithelial tissue

damage thus leading to disease progression. On the contrary, lymphocytes are very
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important leukocytes in charge of mediating immune tolerance to self-antigens,
activation of pathogen-specific adaptive immunity, and, last but not less important,
orchestration of immunomodulatory mechanisms [37]. Lymphocytes, including T and
B cells, are able to orchestrate immunomodulatory mechanisms via IL-10 and
transforming growth factor-beta 1 (TGF-beta 1) production, a couple of cytokines with
key anti-inflammatory and wound-healing actions. In parallel, monocytes are
circulating leukocytes that in humans can be sorted into three subpopulations based on
the cell surface expression of the cluster of differentiation (CD) 14 and CD16. The
classical monocyte subpopulation expresses high CD14 levels with no CD16
expression. Intermediate monocytes show CD14 and CD16 expression; in contrast,
non-classical monocytes express very low CD14 levels accompanied by CD16
expression. Intermediate and non-classical monocytes have been shown to produce
high levels of IL-1 beta in response to lipopolysaccharide and in patients with
metabolic syndrome [38]. Interestingly, reduction in both intermediate and non-
classical monocyte subpopulations has been recently associated with increased severity
of the SARS-CoV-2 infection [39]. Additionally, monocytes can differentiate into
alternatively activated macrophages and prevent inflammatory responses by promoting
tissue repair via IL-10 and TGF-beta 1 production, which may also play a pivotal role
in regulating hyperactivation of the inflammatory response described in patients with
severe Covid-19 [40].

Thus, it can be assumed that N/ L and N / Mo may reflect an imbalance between
these immune cells, which in turn is associated with excessive inflammation, severe
course, and mortality in group Il patients. In addition, in the presence of CVD, acute
inflammatory reactions can lead to ischemia. During a systemic inflammatory
response, it is observed that inflammatory activity is aggravated in the coronary
atherosclerotic plaque, making them more susceptible to rupture. An occlusive
thrombus may be formed over a ruptured coronary plaque, caused by inflammation
leading to endothelial dysfunction and elevated procoagulant activity of blood and

hence it is safe to hypothesize that preexisting cardiovascular disease, in conjunction
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with an aggravated inflammatory response may result in cardiac injury, in patients that
are infected with SARS-CoV-2 [36].

L-arginine, hereinafter referred to as arginine, is a semi-essential or conditionally
essential amino acid, since it can be synthetized by healthy individuals but not by
preterm infants. From a chemical point of view, arginine is a 2-amino-5-
guanidinopentanoic acid. Arginine is involved in a number of biological processes, it
Is the substrate for a series of reactions leading to the synthesis of other amino acids,
and it is a substrate for two enzymes, namely nitric oxide (NO) synthase (NOS) and
arginase, which are fundamental for the generation of NO and urea, respectively.
Arginine is known to act as a substrate for NO production by endothelial cells, thus
regulating vascular tone and, overall, cardiovascular homeostasis [41] and also
prevents the activation and adhesion of lymphocytes and platelets [42]. This substance
has antihypoxic, membrane-stabilizing, antioxidant, cytoprotective, antiradical,
detoxifying effects [43]. In one study in April 2020, scientists demonstrated that the
systemic manifestations observed in COVID-19 may be to endothelial dysfunction and
immune inflammation [41].

Therefore, given the positive effect of arginine on endothelial function, it can be
assumed that the addition of arginine may be useful in preventing endothelial
dysfunction in patients with COVID-19.

Quercetin (3, 3', 4'5, 7 -pentahydroxyflavone) is a widely distributed plant
flavonoid, found in several vegetables, leaves, seeds, and grains, where it is conjugated
with residual sugars to form quercetin glycosides. Studies suggest that quercetin
supplementation may promote antioxidant, anti-inflammatory, antiviral, and
Immunoprotective effects. Quercetin has been studied in various types and models of
viral infection through to its promising antiviral effects in inhibiting polymerases,
proteases, reverse transcriptase, suppressing DNA gyrase, and binding viral capsid
proteins [44].

The drug also has an immunomodulatory effect, which consists in the

suppression of the main proinflammatory cytokines TNF-a, IL-6 and IL-1p under
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conditions of "cytokine storm". The drug is a direct antioxidant, prevents cell apoptosis,
and has a cardioprotective effect in ischemic and reperfusion heart disease [45, 46].
Quercetin may be useful in patients with COVID-19 with coronary heart disease
through to its immunomodulatory effects and inhibition of inflammatory mediators
[46], which may help reduce the "cytokine storm™.
Thus, the results of our study not only suggest new markers of mortality from
severe COVID-19, but also identify potential treatments aimed at reducing neutrophil

hyperactivation and increasing the number of lymphocytes and monocytes.

We can draw conclusions:

1. Patients who died from cardiovascular complications associated with COVID-
19 had a significantly higher level of systemic inflammatory response, which is
manifested by a significant increase in total white blood cell count and an increase in
the percentage of neutrophils with significantly higher integrated hematological
indices: BLSI, N/ L and N / Mo, which is at least partially associated with the risk of
disease progression to a critical condition, hospitalization in the intensive care unit and
the high mortality rate of such patients.

2. Lymphopenia, excessive activation of the inflammatory cascade and heart
disease - all these are the most important features of the disease COVID-19 and have
high prognostic value.

3. Drugs containing arginine hydrochloride and quercetin are promising drugs in

the complex therapy for the treatment of patients with COVID-19 with IHD.
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DOI 10.46299/ISG.2021.MONO.MED.111.1.5
1.5 PoJib cbIBOPOTOYHBIX 0MOMAPKEPOB B TCYEHUN KAPAUOMHUONIATHH Y ieTeil

bone3nn cepieuHO-COCYAUCTOM CHUCTEMBI HMMEIOT OCOOYI0 3HAYUMOCTb,
CBSI3aHHYIO HE TOJIBKO C MX IIMPOKHUM PaCIpPOCTPAHEHHUEM, CKOJBKO C TOH pOJBIO,
KOTOPYIO ATH 3a00JieBaHUS WUTpalOT B CMEPTHOCTH, WHBAIMAM3AIMMU JCTEH U B
dbopmupoBanun 3adosieBaeMOCTH B3pocibix [47, 48]. Ilo maHHBIM SKCHEPTOB
BcemMupHoOll  opraHuzanuy  30paBOOXPAHEHUS, «...OTpUUATEIbHAs JAUHAMHUKa
NoKazarejnel 370pOBbs HacelaeHus 3a(UKCUpoBaHa JaXe B CTPAaHAX C BBICOKUM
YPOBHEM >KM3HH: OTMEUAETCSI POCT OHKOJOTMYECKOM M SHIOKPUHHOW MAaTOJIOTHH, a
Takke 3abosieBaHul cepaeuHo-cocyauctoit cuctemMbl (CCC), cpead KOTOPBIX
CEPIIEYHO-COCYAUCThIE 3a00JI€BaHUsl 3aHUMAIOT 1-€ MECTO B CTPYKTYpE CMEPTHOCTHU
cpeau B3pocioro Hacenenus» [49, 50]. CornacHo HE3aBUCUMBIM MHOTOIICHTPOBBIM
WCCJICJIOBAHUSIM, JIETH OTHOCSTCS K TPYMIEe PUCKA Pa3BUTHUS KapJIUOBACKYJISIPHOU
NaTOJIOTWH, UMEHHO B JIETCKOM BO3pacTe WAeT (popMUpOBaHME OCHOBHBIX (PAKTOPOB
pUCKa Pa3BUTHUS CEPJIEUYHO-COCYIUCTHIX COOBITHM, pealn3alus KOTOPHIX yXYIIIaeT
OT/JAJICHHBIM TPOTHO3 3a00JieBaHUsl, CHUXAas KAueCTBO KWU3HU M COIHUAIBHYIO
aJIanTalyio B MOCIeAYIONUe Bo3pacTHbIe dTanbl [51, 52, 53].

B »sroM mnnaHe oAHy W3 JMAMPYIOIIMX TMO3MUIUMKA Yy JETe 3aHUMaroT
KapJIMOMUOIATUH, KOTOPBIE OTHOCSITCA K TSXKEIbIM, HEMIPEPHIBHO MTPOTPECCUPYIOLIUM
HEKOPOHAPOTEHHBIM 3a00JIEBAaHUSM MUOKAP/Ia, XapaKTEPU3YIOIIUMCS pa3HOO0pa3ueM
IIPUYUH, CHMIITOMOB U NPOSIBJIICHUH, a TAK)KE U BBICOKOM JIETAIBHOCTBIO [47, 48, 54].

KMII y nereir ”MEIOT HE TOJIBKO MEAULUHCKYIO U COIUAIIBHYIO 3HAYMMOCTb, HO
U MPUHOCIT SKOHOMMYECKUN YIIepO, CBSA3aHHBIM C TSKECThIO 3a00JIeBaHUS U €ro
nocieacTusmu [55, 56, 57, 58]

B Mupe mpoBomsTCcs MIMPOKOMACIITA0OHBIE HAy4YHBIE HCCIEOBAHUS,
HaIlpaBJICHHBIC HA COBEPIIICHCTBOBAHUE JUATHOCTUKU, TUdPEepeHIINaINM, TPOTHO3a U
JIEYEHHsI CEpAEHYHO-COCYUCThIX 3a0oneBaHui y aeredl. Kapaumomumnaruu, sBISACH
OJIHOM M3 TPEACTaBUTEIILHONW TPYNI HEKOPOHAPOTEHHBIX 3a00JeBaHUN MHUOKapia,

OTJIMYAIOTCA  HauboJiee  TSHKEJIBIM  TEUYEHHUEM €  pPa3BUTHEM  CEpPACYHOM
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HEJIOCTaTOYHOCTH, HEPEIKO 3aKOHYMBAOIICIHCS BHE3AMHON CepeuHoi cMepThio [59,
60, 61].

[loBpimeHHBI WHTEpEC K mpolOieme wu3yueHus 3a00jieBaHUN MHUOKapIa
00BsCHIETCSI HEOOXOJIMMOCTBIO JAbHEUINEr0 M3y4YeHUs] THOJOTUU U TATOTeHe3a;
MHOTrooOpa3ueM Y  HeCHeUU(PUYHOCTbI0  UX  KIMHUYECKUX  IPOSBIICHU,
3HAYUTEBHBIMU JIHArHOCTHUYECKUMH U TEPaNeBTHUYECKUMHM TPYAHOCTSIMU Ha
NPOTSHKEHUH MHOTHUX JIET, YTO OOYCIIOBJIEHO HE TOJILKO BBICOKOW CMEPTHOCTBIO, HO U
OTCYTCTBHUEM €UHBIX MOJIXO/I0B K JUATHOCTUKE U JICUEHUIO OOJIBHBIX C ATOU TAKEIOU
nmarosiorned. KMII BHOCAT 3HAYUTENBHBIM BKJIAJ B CTPYKTYPY CEPIACUYHOMN
HegocrarouHoctu [55, 62, 63, 64, 65].

B mnocnennune roael Hamerwnach TeHaeHuusa K pocty KMII y nmeren, dro
00BSCHSETCS HE TOJIbKO UCTUHHBIM yBennueHueM citydaeB KMII, Ho u nmoBbIieHneM
KayecTBa JMArHOCTUKM C TPUMEHEHHUEM BBICOKOTEXHOJOTMYHBIX METO/IOB
BU3YaJIM3ALMK CEPALA, a TAKXKE, C IBOJIFOIUEN B3IJIA0B HA KApAUOMHOIIATHH, KaK Ha
HO30JIOTMYECKHE €IUHUIIBI [66, 67].

VY nereit npu npoBeleHUH PYHKIMOHAIBHBIX METO/IOB BU3yaIM3alluy CEepALla He
BCET1a BO3MOXHO OIPEICJICHUE TUArHOCTUYECKHU 3HaUnMbIX Tpu3HakoB KMII. B stom
ciyyae g JuarHocTuku W mporHoza CH B KkadecTBe allbTEpHATUBHOIO U
JOTOJHUTEIBHOIO JUATHOCTUYECKOT0 MOAX0Aa PEKOMEHAYETCS ONPEEICHUE B KPOBH
OonomapkepoB. J[aHHBIH METON HIMPOKO MPUMEHSETCS BO B3POCION NPAKTUKE U
3apeKOMEHI0Ball ce0s 0e30nmacHbIM U OOBEKTHBHBIM CPEACTBOM JUATHOCTUKU H
MPOTHO3a MporpeccupoBanus u ocnoxkHenut KMII [68, 69, 70, 71, 72, 73].

Braunwald E. B 2008 romy mnpemnoxun Kiaccupukamuoo OHOMapKEpOB,
UMEIOIIMX 3HAaY€HUWE B JMAarHOCTHKE W JedeHun mnanueHToB ¢ CH: wmapkepsl
BocnasieHusi (C peakTUBHBIA TPOTEWH, (akTop HEKpo3a Omyxoiau anboa,
anosunonporedH 1, uHTepnedkunsl 1, 6 u 18), Mapkepbl OKCHAATUBHOTO CTpecca
(OKHCIIGHHBIE  JIMIIONPOTEMHbl ~ HU3KOW  IJIOTHOCTH,  MUEJOINEPOKCUIA3a,
MaJOHIUAIBACTU U Jp.), MAPKEPhl PEMOACIUPOBAHUS BHEKJIETOYHOIO MaTpHUKCa
(MeTayIonpoTeMHa3bl M WX HWHruOUTOpHl, npokoutareH Tun [ u Il w np.),

HEHPOrOpMOHBI (KaTeX0JIaMUHBl, PEHUH, albJ0CTEPOH, SHAOTENUH | U Ap.), MapKepsl
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MOBPEXKICHUS KapAHOMHUOIIUTOB (TporoHuHbI, KpeatuHpochoknnaza MB (KOK MB),
0€JI0K, CBA3BIBAIOIINHN KUPHBIE KUCIIOTHI U Jp.), MAPKEPhl MUOKAPUATILHOIO CTpecca
(HaTpuilypeTHYeCKHe MEeNTUIbl, MPOoaJPEHOMENYIIMH, pacTBopumas (opma ST2
peuenTopa u jp.) [74]. B HacTosIiee BpeMs UCIIONb3YIOTCs OMOMapKephl pa3BUTHUS U
nporpeccupoBanusi CH, KoTopble OTpa)karoT Takue NaTohru3n0JIOrHIeCKHUE MPOIIECCHI,
KakK arnonTo3, BOCHAJEHUE U PEMOJICTMPOBAHNE BHEKJIETOUHOTO MaTpukca [72, 75, 76,
77, 78].

Konnenuus MoneKyasipHbIX OMOMapKEpOB MOJyYHJIa HIUPOKOE Pa3BUTHE B
nocnenHee necaruietue. Mcmonp3oBaHnne 6MOMapKepoB BHOCUT BKJIA]l B IIOHWMAaHUE
MaTOTC€HETUYECKUX MEXaHU3MOB CEpPAEYHO-COCYIUCTHIX 3a00JIE€BaHUN U CepaeyHOI
HeocTaTouYHOCTH [73]. OHM SABISIOTCS HAACKHBIM, O€30MacCHBIM U OOBEKTHBHBIM
CPEICTBOM JIMarHOCTHKW U CTpaTU(UKAIMKM pUCKA HEOJArONpPUATHBIX COOBITHH,
JOTIOJIHSIFOIIMM ~ KJIMHUYECKHE W HMHCTPYMEHTAJIbHbIE JaHHBIE W OTPaXKaIoIIUM
OCOOEHHOCTH MEXAaHW3MOB DAa3BUTHS U TPOTPECCHPOBAHUSA 3a00JICBaHUS Y
KOHKpeTHoro nanuenta [71, 79, 80, 81].

C menpr0 M3y4YeHUs 3HAYCHUS HEKOTOPBIX CHIBOPOTOYHBIX OWOMapKEepOB B
pa3Butus u npornosupoBanHusi KMII u cepreuHoil HeIOCTaTOYHOCTH y JAETEH ObuIH
OTIPEICNICHBI MIPEJICTABUTENHN 3 TPYIIT OMOMapKepoB (MOBPEKICHUS KapAMOMHUOIIUTOB,
HEUPOTOPMOHOB U BOCIIAJICHHUS]).

1.5.1. Ponb MapkepoB NOBPEXKACHUS KapIUOMHOLIMTOB B PA3BUTUU U MIPOTHO3€E

CEP/ICUHON HEJIOCTATOYHOCTHU MIPU KapJMOMHUONATUSIX Y ACTEH.

B mocnenHue TOABI B KApAUMOJIOTHH BCE OOJIBIIEe 3HAYECHWE TPHUIACTCS
OTIPE/ICJICHUI0 KOMIIOHEHTOB TPOTIOHMHOBOTO KOMILJIEKCAa KapJAHUOMHOIIUTOB Kak
Han0oJiee YyBCTBUTEILHOMY M CIEHU(PUUYHOMY OMOXMMHUYECKOMY MapKepy HeKposa
muokapna [71, 82]. Tpononunsl (I, T u C) B cooTHomenuun 1:1:1 BXxomsaT B cocras
TPOTIOHMHOBOTO KOMIUIEKCA, CBSI3aHHOTO C TPOIOMHO3MHOM. Bce Tpu TpomoHMHA
YYaCTBYIOT B KaJbIIUH-3aBUCUMON PETYIISIINN aKTa COKpPAICHUS—PACCIa0ICHHUS.

Nmerorcs nanubie, urto HacieactBeHHbie ¢dopmbl ['KMII, JKMIT u PKMII
00ycnoBeHbI MyTalusiMU cepAedyHbIX TpornoHuHoB T, I u C. Ha ceronHsimHuil 1eHb

oOHapyxeHno 6onee 100 pa3numuHBIX MyTanuii BO Bcex 3 m30(opMax TPOTIOHWHA U
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YUCJIO UX MPOJOJDKAET PAcTH, OMMUCHIBAIOTCS HOBBIE ciydau [69, 83]. ¥V nereit
OTHOCHUTEJILHO HeIaBHO oOHapykeHa myTtanuss TNNT2 mo Tumy ABOMHON nenenuu
amuHokucinor B monoxenuun 100 m 101 (AN100/AE101), mpu xotopoit Obuia
MOBBIIIEHA YYBCTBUTEIBHOCTh KapAUOMHUOLMTOB K HOHAM KalblUs U HAPYUICHBI
0eI0K-0eITKOBBIC B3aUMOJICHCTBHS MEX Ty MUoduiameHTamu [84].

Kapnuanessiii TponoHuH C B NOPOTUBOMOJIONKHOCTH TpomonnHam T u 1
COBEPUIEHHO UJICHTUYEH MO CTPYKTYPE MBILIEUHOMY TpOonoHUHY C U, CI€A0BaTEIBHO,
HE SIBJISETCS KapAHOoCneUn(PUUHBIM NpOoTeMHOM. B Hacrosinee Bpems OnpeaesieHue
KOMIIOHEHTOB TPOIIOHMHOBOIO KOMIUIEKCAa KapIHMOMHMOLIMUTOB YK€ JOCTaTOYHO
IIMPOKO UCTOJIb3YETCS B KAPAUOIOTUUECKOM MPAKTUKE B OCHOBHOM JIJISI JUArHOCTUKH
uHpapkra Mmuokapaa (MM). VYcranoBneno, uyrto TpomoHnuHsl T u 1 Moryr
pPacCLEHUBATHCS M KaK MO3[HUE TUArHOCTUYECKUE MapKepbl, O3BOJISIONINE BBISIBUThH
«ponyieHHbI» MM. Takas 4yBCTBUTEIIBHOCTh TPOIIOHUHOB IIPU BBICOKOU CTEIIEHU
cnenuUIHOCTH TO3BOJIIET PACCMATPUBATh ATH MHUOKapAHAIbHBIE MapKephl Kak
«30JI0ThIE€ CTaHJAPTh» B nuarHoctuke MMM, uMeroniue siBHbIE MPEUMYILECTBA TIEPEN
K®K-MB u JI/II'. B 2000 r. Bexymme kapauosiorudeckue coobmiectsa EBpomnbl u
CHIA yTBepauiau TPOIOHHMH KaK TJIaBHBIM IUarHocTuueckuil kpurepuii UM [85].

B neguatpum onpeneneHue TPONOHUHOB CTAIM NPUMEHATh B TOCIEIHUE
HECKOJIbKO JIET W, B OCHOBHOM, B HeoHaTosioruu [86, 87, 88]. MccregoBanus
IPOBOJIMIIMCH Y HEJJOHOLIEHHBIX U MaJIOBECHBIX HOBOPOXKAEHHBIX ¢ maTosnoruen [THC.
Kpurepuem uckitoueHus aBisuich BpoxaeHHbIe Topoku cepaua (BIIC), napyuenus
CEpACYHOr0 PUTMA, T€HETHYECKHE aHOMaiuu. [loBbIIEHHWE YPOBHS TPOIIOHUHOB
OTMEUAJIOCh Y JIETEH B TSAKEIOM COCTOSHUU (BHYTPHXKEIY0YKOBBIE KPOBOU3IUSHUSA,
nutensHas UBJI u ap.). Ipu CC3 y nereii onpeaeneHue TpononnHa T mpoBOaUIOCH
npu BIIC. VYV naHHOW rpynnbl NAaMEHTOB B NEPBbIE JHU >KU3HU OTMEYCHBI
MOBBIIIICHHBIE 3HAUYCHUS TPONOHWHA T 1 CHIKEHHE ero ypoBHs Ha 2—3-i Henene [89].
BrrsiBneno nmosbsimieHne ypoBHs TponoHuHa I y gerert B Bo3pacre ot 3 1o 16 ner ¢
saBieHUsIMU HenocTtaTouHocTH kpoBooOpamenust (HK) 1Ib-III crenenu ¢ neransHbIM

ucxojaom [90, 91].
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YuuthiBas, 4T0 K OMOXMMUYECKUM MapKepam MOBPEKICHHUS MUOKApJa OTHOCST
cpeau Tpouux Kapauocnenudpuyeckui OeloK — TPOMOHWUH-I, MBI  HaUUIU
uenecoodpasubiM u3 Tpex TponoHuHoB (I, T u C), BXoas1ux B cOCTaB TPOIIOHUHOBOTO
KOMIUIEKCA, IPOBECTH HCCIEIOBAHUS IO ONPEAEICHUI0 CTENEHH 3HAYMMOCTH
TpornoHuHa-| B kauecTBe mporuoctuyeckoro mapkepa KMII y nereit.

Tabmuma 1
Iloka3atenn TpononuHa-| B 3aBucumoctu ot Bapuanta KMII

IToka3arens JAKMII I'KMII PKMII P: P Ps3

Tpomnonus -, 0,2+0,019 | 0,4+0,038 | 0,4+0,05 | >0,05| >0,05 |>0,05
(0-0,5 ur/mn)

[Ipumedanue:*- OCTOBEpHOCTh pa3iMyuii Mexny mnokazarensimu gereid ¢ KMII u
nonyctumbiMu 3HaueHusMH (P<0,001); P1 — nocToBepHOCTH pa3HULBI MEX/1y ITOKa3aTEIsIMU JIeTeH ¢
JAKMII u 'KMIT; P2 — noctoBepHOCTD pa3HUIlbl Mex Ay nokaszatensimu aerei ¢ JJKMIT u PKMIT; Ps

— JIOCTOBEPHOCTH pa3HULlbl Mex 1y nokazarensimMu getei ¢ 'KMIT u PKMIT; .

OueHka COCTOSIHMSI MHUOKapJla, BKIIOYAIONIAsl M3YYEHUE COJIECpPKAHUS
TponoHuHa-l y neredl ¢ KapAMOMHMONATUAMHMB 3aBUCHUMOCTH OT BapuanTa KMII,
[O0Ka3ajia, 4YTO YPOBEHb TPONOHHHA-I HE3aBUCHMO OT HO30JIOTMHM JIOCTOBEPHO HE
OTJIMYAJICSl OT HOPMATUBHBIX peepeHCHbIX MoKa3aTeneit (tadim. 1).

Takum 00pa3om, OJTyYEHHbIE PE3YIbTaThl CBUAETENBCTBYIOT, UTO TPOIIOHUH-| He
MOKET OBITh HMCIOJIb30BaH B KauecTBE OuWOMapkepa /i JUAarHOCTUKU U OIICHKHU
teueHus: KMII nezaBucumo ot Bapuanta KMIL.

1.5.2. Ponb HeliporopMOHabHOTO MapKepa - NeNnTr/1a SHA0TENNH | B pa3BUTHHI
CEpJIEYHOUN HEIOCTATOYHOCTH MPU KapIUOMHUONATHSIX Y IETEH.

B maroreneze CH nmpu KMII n apyrux CC3 cymecTBEHHYIO pOJb HUIpPaeT
HEHUPOSHJOKPUHHAS aKTHUBALMS KaTE€XOJAMUHOB, HAaTPUMYPETHYECKUX MENTHIOB U
KOMITOHEHTOB CUCTEMbl pEHUH-aHTMOTEH31HA. Y cTaHOBJIeHO, uyTo npu CH y 601bHBIX
¢ AKMII u3zmeHeHna 3kcnpecchsi TEHOB MHOTMX KJIACCOB, YTO BEIET K MU3MEHEHHIO
OpraHu3alMK TUTOCKEIeTa U MUOGUOPUILI, HAPYIICHUIO Mepejau CUTHAIOB, 0OMEHA

MIPOTENHOB U PHEPreTUKU B MUOKapAe [92, 93, 94, 95].
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DOHJOTENIMH OTHOCUTCS K YHWCITY OHWOJOTUYECKH AKTUBHBIX OWIMKIMYECKHX
NOJIMIIENITUIOB I[IMPOKOTO CIEKTpa ACHCTBUS M ABISETCS OJHMM W3 Hauboliee
3HAYUMBIX PETYIATOPOB (YHKIIMOHAIHLHOTO COCTOSIHUS SHAOTENHS cOCyloB [96, 97,
98].

CaMbIM pacrpoCTpaHEHHBIM M3 CEMEWCTBa SHIOTEIMHOB, a TaKXEe CaMbIM
MOIIIHBIM Ba30KOHCTPUKTOPOM, KOTOPhIi B 10 pa3 cunpHee anruorensuna Il u B 100
pa3 mpeBbimaeT 3¢GGdeKkT HopaapeHalnHa, sBiIsgercs sHporenuH-1 [97, 99].
VYCTaHOBNEHO, YTO JAHHBIA O€IOK HMMEeT OO0JBIIOE CXOJCTBO C TOKCUYECKUM
KOMIIOHEHTOM $Ia MAayKOB M HEKOTOpbIX BUAOB 3Meil. Ilemtun (capadorokcun),
NOJIyYCHHBIH W3 siga 3Med Atractaspis engaddensis uMeeT CTpyKTypHOE U
(YyHKUMOHANBHOE CXOJICTBO C 3HHoTenuHamu. [lpum nmomamanum capaOTOKCHMHA B
KPOBB KEPTBBI BOBHUKAET KOPOHAPOCTa3M, BILIOTh JI0 OCTAaHOBKH cep/ua [94].

OnpeneneHue KOHUEHTpallMd B IUla3M€ KpPOBU HHAOTENMHa-1 momoraer
yctaHoBuTh auarHo3 CH Ha paHHUX cTaausx 3a0o0JeBaHUs, a KOHIICHTPAIIMS
1epeOpaibHOro HATPUIYPETUUECKOTO MENTH/ 1A B KPOBU ABJISIETCS TPEAUKTOPOM PUCKA
JeTanbHOTO UcxoAa y 6onbHbIX JJKMIT [94].

B nacTosiiee Bpemsi H3BECTHO, YTO Ba30KOHCTPUKTOPHBIN A (DEKT, yBeIMUYeHHE
YacTOTbl M CHJIbI CEpJEYHBIX COKpAIIEHUH (XpOHO- W HWHOTPONHBIE 3(DPEKTHI)
SHAOTENWHA-1, a Takke TMOTCHIMPOBAaHWE WM pocTa M TudPepeHIMPOBKH TKAHEH
peanu3yroTcs MyTeM aKTHBAalUUM JABYX TUNOB peuentopoB — OT-A u OT-B. OT-A
oOnagaeTr BhICOKOW apPUHHOCTBIO K 3HAOTENUHY-1 U sHporenuny-2. Y OT-B Her
NPEeANOUYTUTENIBHOCTH, 3aT0 OH uMmeeT aBa noaruna — OT-B1 u OT-B2 [100, 101].
OKoJ10 JecsiTH JIeT Ha3al BbIACNIEH €lle OJWH THUIl perenTopoB 3HaoTennHa — DT-C.
Ero ctpykrypa u ponap 10 KOHIa He uM3yuyeHbl. Ho mpeanosaraercsi, 4To AeHCTBUE
SHAOTENNHA-3 TPOUCXOAUT uMeHHO uepe3 penentopsl IT-C [102]. Iloarumnsr
pEeUenTopoB  MO-pa3HOMY  JIOKaJIM30BaHbl B  cocyAucTo  cucreme: OIT-A
0OHapy>KMBAIOTCA B IIaJIKOMBIIIEYHBIX KJIETKAaX COCYJI0B, KApJIMOMHUOIMTAX, B TKaHU
MO3ra U B KEIyJO4YHO-KUIIEeYHOM TpakTe; DT-B HaxomsTcs B TII1aJIKOMBIIIEUYHBIX
KJIETKAaX, B BEHEUHBIX COCYJaX, KapAUOMHOLUTAX, KIETKAaX HOKCTArjJoMepyJspHOrO

arrapara U B MMOJIB3JIOIIHON KuIke [94].
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CymiecTByOT mpsMble W He mpsMbie 3PdeKTsl 3HA0TeAMHOB. K mpsaMbim
adexkram OTHOCHUTCS BO3JEUCTBHME HaA TJIAIKUE MBIMIbl cocynoB. [lpu wux
B3aUMOCBSI3U ITPOUCXOJIUT Ba30OKOHCTPHUKIIUS, aKTUBAIlM MUTOTEHE3a, Mpoiaudepanus
KJIETOK W (uOpo3 HMHTHUMBI C TOBBIINIEHHEM >KecTKocTh cocynoB [97, 103]. K
OTIOCPEIOBAHHBIM — BEICBOOOKICHUE U3 DHIO0TEINS Ba30aKTUBHBIX (PaKTOPOB (OKCHIA
a30Ta, IPOCTALMKIIMHA U HATPUIYPETUUECKOTO NENTH/ A IPEACEPINid ), TPUBOIASIIUX K
penakcauuu cocynoB [102]. Kpome 53TOro, sHAOTENIMHBI BIUSIOT HA CEKPEIUIO
TOPMOHOB TUNopH3a U HAAMOYCUHUKOB, MOAABISAIOT 3((EKThl Ba3oMpeccHHa B
MOYKaxX, a TaKXe YBEJIMYMBAIOT PEaKIUU CepAlla Ha CHUMIIATUYECKUE CTUMYJIbI,
MOBBIIIAIOT COCYAMCTYH0 MPOHMUIIAEMOCTh, AKTUBUPYIOT HEUTPODUIBI U TYyUHBIC
KJIETKU. DHJOTEINHBI IPUYACTHBI K UMMYHOMOAYJIUPYIOMUM 3D PeKkTam, aKTUBUPYS
T-nmumdonuTel B BUIIOYKOBOM JKelie3e W yCHUJIMBas MMMYHHBIM oTBeT. Cremyer
OTMETHUTH O POJIU PHIOTENINHA-] B KauecTBe MHTHOUTOpa anonro3a [94, 104].

DHJi0TenuH-1 paccMaTpuBaloT, IPEXKIE BCETO, KAK MApKEP U MPEIUKTOP TAKECTH
u ucxoma MM wu HWBC [101]. CnenctBuemM HapylmieHHMH MeTa0onu3Ma M
COKpaTUTENbHOW (PYHKIIMM MHUOKap/a SBISIOTCS HM3MEHEHUS CEpJICYHOI0 pUTMA,
npuBoasmue k pasutuio Gubpwuanuii [104]. Cuurtaercs, uyto 3HAOTENHH-1
NpUYacTeH K JIETOYHOW THUIEPTEH3UU, aTePOCKICPOTUUECKOMY TMOBPEKICHUIO
COCYJIOB, TOCJIEPOJOBBIM COCYJIUCTBIM OCJIOKHEHHSIM, MOPAXKECHHUIO TOYEK MpH
rJIOMepyIoHehpUTe, HIIEMUISCKUM ITOBPEKICHUAM MO3ra, caxapHoMy auadety [105,
106, 107].

OT-1 ob6mamaer WIMPOKUM CHEKTPOM  TPOBOCHAIUTEIBHBIX  3(PHEKTOB,
BBIXOJISIIIMX 32 PaMKH €ro Ba30KOHCTPUKTOPHOM aKTHUBHOCTU. I[lokazaHo, 4TO
runepnpoaykius OT-1 nNpUBOAUT K YCUJICHHUIO aroNTo3a KapJAUOMHUOIIMTOB U MOXKET
Croco0CTBOBATH yBeNIMUeHUI0 noctHarpy3ku JOK, cHmkennio cepaednoro BeIopoca, a
TakkKe WHAYLHUPYET TMPOILECChl PEMOICIUPOBAHUS MHOKap/ia W CIOCOOCTBYET
nporpeccupoBanuto CH [94].

[Tono6Hoe MHOrOOOpa3ume (YHKIMA 3HAOTEIMHA, a TaKXKe HEJI0CTaTOYHas

N3YYCHHOCTDb JAaHHOTO IICNTHA IMO3BOJIACT CYHNTATL UCCICAOBAHUC 10 OIPCACICHUIO
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€ro B JHWArHOCTMYECKOM M mporHocruueckor 3Hauumoctu npu KMII y neren
AKTyaJIbHBIM.

DHIOTEIMH OTHOCUTCSA K YHCITYy OHOJIOTHYECKH AKTHUBHBIX OHITMKINYECKUX
MOJIMIIETITUIOB  IIUPOKOTO  CHEeKTpa JACUCTBUS, pa3iuvyaroT TpU H30(OPMBI
SHJIOTEJIMHA: dHAO0TEIUHA- 1, SHA0TENUH-2 U SHI0TeNuH-3 [48, 94]. Ha ceroaHsumHui
JI€Hb DJHIOTENHWH-1 SBISETCS OJHUM U3 HamOoJiee 3HAYMMBIX PETYJISTOPOB
(GYHKIIMOHAIBHOTO COCTOSIHHS SHIOTENHS cOCyI0B [94]. OnpeneneHre KOHIIEHTPAINH
B IUIa3M€ KpPOBHM DSHIOTENMHA-1 T1OMOraeT yCTaHOBHUThH JIMATHO3 CEPACHYHOM
HEJ0CTaTOYHOCTH HA PAHHUX CTATUSAX 3a00JICBAHMS.

Ha ocHOBaHMM 3THUX HaHHBIX Mbl HAIJIW I€J€COO0pPa3HBbIM OMpPEACTUTh
CTENEHb 3HAYMMOCTH 3HJI0TENINHA-] B KauecTBe Mporuoctuueckoro omomapkepa KMII
U CEpPACYHON HETOCTAaTOYHOCTH y JIETEH.

Pe3ynbTaThl HAIUX UCCIIEIOBAHUI BBISIBUIIN BHICOKHE MTOKA3aTEIN SHI0TEIMHA-
1 y Oompubix c BeIpakeHHoit CH, T.e. ypoBeHb 5HIOTENHMHA-1 HOCTOBEPHO
YBEJIMYMUBACTCS MO MEpEe MPOrpecCHUpOBaHUs 3a00J€BaHUs, YTO CBHUJIETEIBCTBYET O
3HAYMMOCTHU JaHHOTO IOKa3aTelyis B MPOTHO3MpPOBaHUU TedeHus u ucxojga KMII y

nereit (puc.l).

2
1,98*
1,5 *

/ 1,77

1 1,3*
—=fll 0,8
0,5 p— -
0.5 0,6
0 T T 1
5 ner 9 net 15 ner

=i—=KMII =~ /lonycTuMble 3HAYEHUS

[Ipumeuanue: *- [OCTOBEpPHOCTh pa3HOCTH MeXAy mokazarensimMu gaereit ¢ KMII nu

JA0IYCTUMBIMHU 3HAUYCHUSIMU.

Puc. 1. lloxka3zaTeau 3HA0TEJIHHA-1 B 3aBHCMMOCTH OT JaBHOCTH 3200/1eBaHN.
Kak BugHO M3 puc.l, y OONBHBIX C JaBHOCTHIO 3a00JICBaHHUS 5 JIET YPOBCHb

sHpoTenuHa-1 B cpemanem cocraBun 1,3+0,08 ¢wmomnb/n, uro Bcero B 1,3 paza
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MPEBBINIAET BEPXHIOIO TPAHMILY JOMYCTUMBIX 3HAYEHHH, OOJBHBIX C JaBHOCTHIO
3aboneBanust 9 JeT, CpeIHUM MoKa3aTelb YpOBHs sHAoTenuHa-1 coctaBun 1,7+ 0,1
¢dbMoub/1T 1 IpeBBICHI pedepeHTHBIC 3HaueHus B 1,7 pasa, a y O0JbHBIX C TaBHOCTHIO
3aboneBanus 15 ner — 1,98+0,2 ¢b™Moab/a, 4TO MpeBBIIIAeT B 2 pasza IoKazaTesen
HOpMBbI. Koppensinmonnsiii ananu3 Mexay gaBHocThio KMII, crenenu tsxkectu CH u
YPOBHEM SHIOTENIMHA-1 BBISABUJ HAIMYKME CHIIBHOM MPAMON KOPPEISIIUOHHOU CBSI3U
(r=+0,97). B cBI3u Cc O3TUM, YpPOBEHb OHHAOTEIMHA-1 MOXHO pacICHUBATH
IIPOTHOCTUYECKUM KpuTepueM TeueHus n ncxona KMIL.

B nanpHeimeM s OIeHKH cOCTOsSHUS MuoKapnaa y aereit ¢ KMII mamu Obun
MPOBEJICH aHAIN3 YHAO0TENMHA- 1 B 3aBcuMOcTH OT Bapuanta KMII cBuaeTenscTBOBAN
0 TOM, YTO MpPHU KapAUOMHUONATUAX YPOBEHb HHAOTEIMHA-] ObLI MOBBIIICHHBIM MPU
Bcex popMax KaparnoMuonatui (tTadm. 2). YpoBeHb sHA0TeNuHA-1 ObLI BhINIE Y I€TEH
¢ I'KMII (p<0,05), o cpaBHenuto ¢ nokazarenaem aerei ¢ JJKMIT u PKMII.

Taoauma 2
IHoka3zaTenu 3na0TEeIMHA-1 B 3aBUCHMOCTH 0T BapuanTa KMII

[Toxazarenu JAKMII 'KMII PKMII P: P P

OuporenuH-1, 1,75+£0,1* | 1,61+0,2* | 1,67+0,3* | <0,05 | <0,05 | >0,05
(0,1-1,0 pmomn/i)

[Ipumeuanue:*- TOCTOBEPHOCTh paszauuuii Mexay mokazartensmu gereid ¢ KMII u
nonyctumbiMu 3HaueHusMH (P<0,001); P1 — 1ocToBEpHOCTH pa3HUIBI MEXTY MTOKa3aTeIsIMU JIeTel ¢
JAKMII u I'KMII; P2 — nocTtoBepHOCTh pazHULbl Mex Ay nokaszartensimu aerei ¢ JJKMIT u PKMIT; Ps
— JIOCTOBEPHOCTH pa3HUllbl Mexk 1y nokazarensamu aeted ¢ [ KMIT u PKMIT .

Ha ocHOBaHMM 3TOTO MOKHO 3aKJIFOYUTh, YTO IHAOTEINH-1 MOKHO paCIECHUBATH
BBICOKOCTICIIU(UYHBIM OMOMapKepOM TOpAXKEHUsT MHOKapJa, a BO3pacCTaHUE €ro
AKTUBHOCTM MO MEpe YBEIMYCHHS JABHOCTH 3a00JE€BaHUSI — KPUTEPUIMHU
nporpeccupoBanusi CH u ricxona kapIMOMHUOIIATHI Y JIETEH.

1.5.3. UMmmyHOJIOTHYECKHE aCTIEKTHI B MPOTPECCUPOBAHUHN CEPACUHOM
HEJIOCTATOYHOCTH MPY KapAUOMUONIATUAX Y AETEU

B nocnegnue roapl npenniokeHa HoBasi KoHueniusi nporpeccupoBanus CH, B

OCHOBE KOTOPOM JIEKHUT MpEICTaBlieHHEe 00 MMMYHHOW aKTHUBAallMU U CHUCTEMHOM

BOCHIAJICHUM KaK O MapKepax He6HaFOHpI/I$ITHOFO INporuo3a MW  BBICOKOI'O
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KapJIMOBACKYJSIpHOrO pucka. CorjlacHO 3TOW KOHILIENIUHU, MPOUCXOAUT YBEIUYECHHE
CHUHTE3a MPOBOCHATUTEIBHBIX IIUTOKUHOB, OMPEACIISIONIUX IBOTIONHIO TUCHYHKIIUU
JDK 108, 109, 110, 111].

L{UTOKUHBI, SBISAACH PETYISATOPOM 3AUIUTHBIX PEAKUUNA OpraHU3Ma, YCHIIUBAIOT
3 PeKkTopHbIE MEXaHM3Mbl JJIUMUHAIIMK YY>XEPOJHOTO AaHTUTC€HA, PETYJIUPYIOT
BocnasieHue u pereHepanuio [112]. Pam mmurtokuHOB 007agaeT CrIOCOOHOCTHIO
WHUILIMMPOBATh U CTUMYJIMPOBATh BocnaauTeabHble peaknuu (IL-1, IL-6, IL-8, IL-12,
IL-16, IL-18, TNF-a, IFN-a, IFN-y), Ttorma xak apyrue (IL-4, IL-10, IL-13)
noaaBysitoT ux [108, 113, 114]. LluTokuHBI ClIOCOOHBI CYIIECTBOBATh HE TOJBKO B
dbopme HUPKYJIUPYIOIIUX MOJIEKYJI, HO U B cBsizaHHOM popme (IL-1a, TNF-a). B ienom
UTOKUHBI — 3TO CUTHAJIbHBIE MOJICKYJIbI, UTPAIOLIUE KIIOYEBYIO POJIb B UMMYHHOM
cucrteMe B HopMme U npu naronoruu [112]. @opmupoBanue u pazputue CH tecHo
CBSI3aHO C HAPYIICHHUEM CJIOKHBIX MPOIECCOB IUTOKWH-UHAYLIMPOBAHHON Nepeaadu
BHEKJICTOYHOM MH(POPMAIIUU BHYTPh KapAuoMHONNUTA. [[UTOKUHBI, peTyIupysl CHHTE3
0enKkoB U (PoCPOIUNUIOB, CHOCOOHBI AKTUBUPOBATh BHYTPUKIETOYHbIC CUTHAIBHBIC
CHUCTEMBbI, BKJIFOUAsl allONTO3, CUCTEMY PETYJISINN BHYTPUKIETOUYHOTO KaJbIIUsS U TEM
caMbIM, U3MEHSTH MPOIIECCHl COKpAIICHHs U pacciabienus Muokapaa. [115, 116].

Hecnenuduueckas akTtuBanus MakpodaroB U MOHOUMUTOB B IUIa3Me H
MEXTKAHEBOW KUAKOCTU SBIAETCS HHAYKTOPOM CHHTE3a MPOBOCHAIUTEIBHBIX
IIUTOKWHOB, ompeaeistonux creneHb auchynkuuu JDK. Ilpenmomnaraercs, uto
MPOBOCHAIUTEIbHBIE IUTOKUHBI UTPAIOT BAXKHYIO pojib B nporpeccupoBanun CH,
OmpeneNsisi COCTOSHHUE CTPYKTYPHBIX O€IKOB MHOPUOPHIUT W ITUTOCKENET
kapauomuonura [115, 117].

ConepkaHue NUTOKUHOB B M1a3Me KpoBH 0oJibHBIX ¢ XCH, He3aBUCHMO OT €e
ATUOJIOTUH, 3HAYUTENBHO MPEBBINIAET HOpMalibHbIE 3HaueHus [108, 117]. Ycunenue
3aCTOSsl U HapacTarolias THMIOKCUS NMepudepruiyecknux TKaHEH M caMoro MUOKap/a,
cBoiictBeHHble XCH, BroiHe MOryT crarth NEpBONPUYMHON AKTHUBALUMU UMMYHHOM
CUCTEMBI U MPUBOIUTH K pocTy TNF-0 U Apyrux mpoBOCHAIUTEIbHBIX IUTOKUHOB.
Takasi «mmociaeAOBaTEIBLHOCTE» COOBITUH KOCBEHHO TMOATBEPXKAACTCS  MPSIMO

IPONOPLUHUOHAIIBHON 3aBUCUMOCTBIO Mexay ypoBHEM TNF-a u Tsxectero XCH: uem
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Beiie XCH, Tem Ooliee BhIpakeHa peakiusi IMMYHHOW CHCTEMBl W BBIIIE YPOBEHb
OUTOKUHOB. M, HA000pOT, YMEHbIIEHNE CTENEHU TUIIOKCHUM MOHUXKAET aKTUBHOCTH
uMMyHHOro otBeta [115, 118].

Ha cerogHsmHuii J1€Hb OYEBUHO, YTO 3TO BIMSHUE CKIIAIBIBACTCA IO KpalHEH
Mepe U3 YeThIPEeX KIIFYEeBbIX cocTaBiisitomux [118]: 1) orpumiateibHOro HHOTPOITHOTO
JEUCTBUA; 2) peMojaenupoBaHUsl cepAma (HeoOpaTumasi IujaTaisl IMOJOCTEH u
runepTpoduss KapAUOMUOLMTOB; 3) HapYyLIEHUS 3HIOTEIUH-3aBUCHMON NUIaTalluu
aprepuos; 4) yCUJEHUs IIpoliecca amonTo3a KAapJUOMHOLMTOB U  KIIETOK
nepudepruIecKoil MyCKyIaTyphl.

N3BecTHO [118], 4TO HUTOKMHBI TAKKE MOTYT UTPaTh BaXKHYIO POJIb B pEAIN3aLUN
IIPOLIECCOB THUIEPKOATYJISLUA KPOBH, HAPYIIEHWW pPETYJIUPOBAHUS COCYIHCTOTO
TOHYCa, Pa3BUTHs OCTPBIX KOPOHAPHBIX CHHJIPOMOB, MHAYKIHHU METa0OIUYECKHX
IPOLIECCOB B CKEJETHBIX MBIIIIAX U MPOTPECCUPOBAHUS MBILIEYHOU AUCTpodun
(pa3BuTHE CUHApPOMA KapAUaJIbHOW Kaxekcuu). Ilpeamosnaraercsi, 4To HEraTUBHOE
NEHUCTBUE LUTOKWMHOB JIEKUT B OCHOBE TaKMX XAaPAaKTEPHBIX TIE€MOJMHAMHYECKHUX
npu3zHakoB XCH, kak HU3KUH cepaeyHblil BBIOPOC M BBICOKOE BHYTPHUCEPICUHOE
JIaBJICHUE, a B COUETAHUU C HapYyLIEHUEM COCYAOJBUIATEIbHOW (PYHKIIMH SHIOTENNS
PE3UCTUBHBIX COCYIOB — OBITh NMPUYUHON THIOTOHWUH, CBOWCTBEHHOW MO3JIHUM
CTagusIM CEpACYHOM HEIOCTAaTOYHOCTH, a TaK)KE CHMIKEHHUSA TOJEPAHTHOCTH K
¢u3nyeckoil Harpy3ke€ W YMEHbBIIEHUS CHJIbl U BBIHOCIMBOCTU CKEJIETHOM
Myckynarypsl. Hanbonee BaxxubsiMu 17151 popmupoBanus cunapoma XCH saBisiroTcs
«JIONITOBpEMEHHBIE» 3(PPEKThl MPOBOCHAIUTEIBHBIX LIUTOKWHOB, MPOSBIIAIOMINECS
MNOCTENEHHBIM PA3PYLIEHUEM BHEKJIETOYHOTO KOJUIAr€HOBOIO MaTpUKCa MHOKapia,
JUIIaTaluen KeayI0uKoB U runeptpodueit kapaunomuonutos [115, 118].

Taxum 00pa3oM, MPOBOCTIATIUTENbHBIE HUTOKUHBI SIBJISIFOTCS Han0oJIee BaKHBIM
KJIAacCCOM OHOJIOTMYECKH AaKTHUBHBIX BEIIECTB, OKa3bIBAIOUIMX HWMMYHHOE W/HIN
BOCITAJINTEIIBHOE IEMCTBHE U UMEIOIINX OTHOLICHHWE K CEpACYHON HETOCTAaTOYHOCTH.

K ocHOBHBIM NPOBOCTIATUTENBHBIM ITMTOKUHAM OTHOCSTCS (haKTOp HEKPO3a OMyXOJIu-

o (TNF-a), uarepneiikun 1 (IL-1p) u IL-6 [115, 117, 118].
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TNF-o sBisiercs Haubomnee «BaxkHbIM» MapkepoM pasButus CH. Ilpsamas cBsi3b
TNF-a ¢ cungpomom CH 6b11a yctanosiena B 1990 r. Levine u coast. [119] BnepBbie
nokasanu, 4yTto ypoBeHb TNF-a B ceiBopoTke 00ibHbIX ¢ Tspkenod CH (@K II-1V no
NYHA) Ha nops1oK BbIlIe, 4eM Yy 310pOBbIX JHIl: [Ipryem moBbIlIeHNE aKTUBHOCTH
TNF-o Obu10 00Jiee BhIpaKEHHBIM y MALMEHTOB ¢ 00siee TAKEIbIMU KIMHUYECKUM U
MPOSIBJICHUSIMU JICKOMITEHCAIMH, OOJIbILIEH CTETIEHBIO KaxeKcuu (Maccol Tena 82% ot
UJeabHOT0) U TMoBbIIeHHONW akTUBHOCTHIO PAAC [108, 115]. Biusaue TNF-a Ha
nporpeccupoBanue CH peanusyercs myTeM NpAMOro MOBPEXKAAIONIIETO JICHCTBHS Ha
KapAMOMHOIIUTHI, HHAYIUPYSI MPOIECC UX 3aPOrPaMMHUPOBAHHON THOENH (aroNTO3).
Kpowme toro, TNF-o ycuinmBaeT npouecchl OKUCIUTEIBHOTO CTPEcCa KapIMOMUOIIUTOB
[120]. TNF-o mposiBiiieT CBOO OHOJOTHYECKYI0 aKTHBHOCTH IIOCJIE CBS3BIBAHHS CO
crienududeckumMu MeMOpaHHbpIMH penienitopamu [ 108, 115].

N30biTounas mponykuus TNF-o BbI3bIBaeT paccTpoHCTBa T'€MOJWHAMUKH U
OKa3bIBaET IUTOTOKCHYECKUH A (PeKT Ha KiIeTku opranusma [115, 121].

TNF-o ycunmuBaer mnponudeparuo T- u  B-KIeTOK, ITUTOTOKCHYECKHUX
AUMQOUUTOB, ParonuTos, uHaynupyet cuntes IL-1p, IL-6, IL-2, xemoaTTpakTaHTOB,
aJre3uBHBIX MOJIEKYJ, OCTpo(da3HbIX OENKOB, aKkTUBHpPYET (puOpPoOIACTBI, CHUHTE3
KosutareHa u koaryJisinuto. TNF-o ctumynupyer aare3uto MOHOIIMTOB U JIMM(OILIMTOB
(in vitro) K Me3aHTHAJIBHBIM KJIETKaM, HHIyIHpys dkcrpeccuio [CAM-1 [115].

Wnrepineiikun-1 (IL-1B) — mpoBocHaIMTEIbHBIIN IATOKUH, HMEIOIIHI OTHOIIICHHE
k CH, urpaer ueHTpaibHyIO poJib B JOKaJbHOM HCUCTEMHOM, OCTPOM U XPOHHUYECKOM
Bocnanieanu. [L-1B, KpoMme OSHIOTENHATBHBIX KJIETOK, CHHTE3MPYETCS TaKKe
Makpodaramy,  MOHOUMTaMH,  HeUTpouiaMu,  TIHATBHBIMU  KJIETKaMH,
bubpodnacramu, T- u B-numbonuramu. Kak curHanbHas Mosiekysia, o0ecreqruBaeT
MEXKIJIETOYHbIE B3aUMOJCHCTBUS, KOTOPbIE B COBOKYINHOCTHM TMPUBOJAT K
(GbopMHUPOBAHHNIO BOCTIATUTENILHON pEAKIIMK MTOCPEICTBOM: IKCIIPECCUU OEIKOB OCTPO
¢da3pl BocmaneHuss B TEMATOLMTaX, aKTUBALIMKA HEUTpOPMIOB, Bo3aeWcTBUs Ha T-
XENMepbl W CTUMYJISIIMU KacKkaJa TMPOBOCHAIMTENBHBIX CYOCTaHIMH, MPSIMOTO
IPOBOCHAJIUTENBHOIO BIUSHUS HA JHAOTEIHAIbHBIE TIaJIKOMBIIICYHbIE KIETKU U

MaKpOCI)aFI/I, YCUJICHUA aAI'C3UN HeﬁKOHHTOB K OHAOTCIHUIO, oOecrieucHus HXMUT'palun
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Yyepe3 COCYIUCTYIO CTEHKY, CTUMYJIAIIMN SKCIIPECCUM aire3MBHBIX MoJiekyn [115, 117,
118].

N3BecTHO, YTO MpoBOCHANUTENbHBIN IUTOKUH IL-1P mpoaynupyercs kieTkamu
BOCHAJICHUS], BBI3BIBAET BBICBOOOXKICHHE W HKCIPECCUIO JPYTUX BOCIAIUTEIBHBIX
MEIUaTOPOB (IIUTOKUHOB/()AaKTOPOB POCTA, XEMOKHWHOB, OWOAKTUBHBIX JIUIHJIOB,
METAJUIONPOTENHA3 U AKTUBHBIX PAJUKAIOB KHUCIOPOAA, a€3WBHBIX PELIENTOPOB),
npoaudepanuio pe3nIeHTHRIX KIETOK, HAKOTUIEHHE SKCTPALCIUTIOJISIPHOTO MaTpHUKCa
[117, 121].

Y o6ompHBIx ¢ XCH Takke oTMedaroTcss HM3MEHEHHsS KoHIeHTpamuu I[L-6.
NHTepneknH-6CUHTE3UPYyETCS MHOTUMU KJIIeTKaMu (Makpodaru, MoHouuTsl, T- 1 B-
AUMGOLUTEL U JIp.), SIBIASETCS OJHUM M3 MOIIHEWIIUX (DAKTOPOB, BBI3BIBAIOLIUX
mucynkiuo aHAoTenus. Ero mpoaykmus crumynupyercs IL-1 u TNF-a.
I'unepakcnpeccus 1L-6 BbIsABIsSETCS B KapAUOMUOIUTaX HA (POHE THUIIOKCHYECKOIO
ctpecca. Kpome Ttoro, IL-6 BbI3bIBaeT OTpHUIATENBHBIA HWHOTPOMHBIA J(PEKT,
runepakcnpeccusilL-6  penentopoB  OpPUBOAUT K  TUOEPTpOPUU  MHUOKapa.
YBenuuenue koHreHTpanuu [L-6 sBasnock Mapkepom HEOJArONpUsITHOTO MPOTHO3a U
KOppenupoBalio ¢ pyHKIMOHANBHBIM Kitlaccom XCH [115, 118, 121].

[IpencraBidrOTCd Ba)KHBIMM U JAHHBIE O TOM, YTO IOBBIIICHHAS JKCIPECCUS
meanaTopoB Bocmanienus (TNF-a, IL-1B, IL-6, Mmonekybl aare3un) HaOMOgaeTCs HE
TOJIBKO B KpOBH, HO W B Muokapzae [115, 117]. Ycunennas muokapauanbHas
JKCIpeccUsi LMUTOKMHOB, OOHapykuBaemas 1OpH JUCPYHKIUM  MHOKapja,
IPEANOJIaracT  LEHTPAIBHYI0  POJIb  IIUTOKMHOB B  Pa3BUTHHM  IPOLIECCOB
peMoaenMpoBaHus MUOKapaa U BO3HUKHOBeHNH X CH.

[IpennonoxkeHne O CHOCOOHOCTH IUTOKMHOB, B 4acTHoctTH TNF-q,
VHIyLIUPOBaTh PEMOJEINPOBAHUE MUOKAPAA C MPOrPECCUPYIOLIUM CHUKEHUEM €ro
COKpPaTUMOCTH, TMOJTBEpP)KIAETCS AaHHbIMU Jutepatypsl [117, 122], B KOTOpBIX
ycTaHoBJIeHa B3auMoOCBA3b TNF-o ¢ reMoamHaMHYeCKMMHM napaMeTpaMH |
IPOJAEMOHCTPUPOBAHA €0 TMIEpPIKCIpeccHst Y OONbHBIX C Je3aJanTUBHON (Qopmoi

pEMOIEIMPOBaHUSI MUOKapAa.
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MonekynsipHbie MEXaHU3MBbI pa3BUTHUSA UUTOKUH-UHIYIIUPYEMOTO
PEMOJIEIMPOBAHUSI MHUOKapAa €lle He SCHbl, HO, BO3MOXHO, ONpPEIEISIOTCS
CUHEPIrMYeCKOM  aKTUBHOCTHIO  IUTOKMHOB B  OTHOIIEHUU  DKCIPECCUU
«HAynupyemon» (Gopmbel cuHTa3bl okcuaa azota (NoS2) B KapAMOMHOLUTAX U
sHporenuonuTax. [lodyueHsl gaHHbIE, YTO «MHAYLIUpPYEMash» CHHTa3a OKCHJA a30Ta
OTBETCTBEHHA 32 COCTOSIHHE MHUOKap/a, HMEHYyeMoe «rubepHanuein». B cBs3u ¢ atum
ONpEJeCHHBI HHTEpPEC TMPEACTaBIACT W3YyUYCHHUE POJIM MPOBOCIAIUTEIBHBIX
UTOKMHOB B TIpolieccax AECTPYKIMH MHUOKaApAUAIbLHON TKaHHW y JETeH Ha pa3HbIX
cranusx pazsutus CH [118].

Cy1iecTByeT HECKOJIBbKO B3aMMOCBSI3aHHBIX KOMIIOHEHTOB UMMYHHOM CUCTEMBI,
KOTOpBIE MOTYT OBITh 33/I€iCTBOBAHbI B ATOTE€HE3€ CEPACUYHON HEIOCTATOUYHOCTH, U
IJIABHBIMH M3 HHUX SIBIISAIOTCS MpoBochanuteabHbie uTokuabl (TNF-a, IL-10, IL-6),
MOJICKYJIBI aJIFe31H, ayTOAHTUTENA, OKCHJI a30Ta, dHA0TeuHbI [115, 119].

B Hacrosiee BpeMst HCTIONIb3YI0TCA OMOMapKephl Pa3BUTHS U IPOTPECCUPOBAHUS
CEpJIEYHON HEIOCTATOYHOCTH, KOTOPBIE OTPAXKAIOT TaKUE MATOPU3HOIOTUYECKUE
IPOLIECCHI, KaK allONTO3, BOCHAJIEHUE U PEMOJIECIMPOBAHUE BHEKIETOYHOIO MaTpUKCa
[120]. Hanbomee BayXxHBIM KJ1acCOM OMOJIOTHYECKH aKTHBHBIX BEIIESCTB, OKA3hIBAIOIIUX
UMMYHOBOCTIAJIUTEIBLHOE JIEUCTBHE, SABJISIOTCS TPOBOCIATUTENbHBIE IUTOKUHBI.

CpaBHUTEIBHBI aHAIU3 COACPKAHUS TPOBOCHAIMUTENBHBIX IUTOKUHOB Y
OOJBHBIX C KapUOMHUONATHIMHU BBISIBIIJI BBIPOKEHHBIE U3MEHEHus npoaykiuu IL-103
u |L-6 B 3aBUCHMOCTH OT CTaJANH CEPACUYHON HEeAOCTaTOUHOCTU. Kak BUAHO U3 Tabi.3,
y 00CJIeIOBAaHHBIX JIETEH MOIYUYEHbI JOCTOBEPHBIE OTJIMYMS KOHIICHTPAIIUN YKa3aHHBIX
nokaszareied  OT HOPMAaJbHBIX  3HAaYeHUW. YCTaHOBJIEHa  HE3HAUWUTEIbHAs
runepnpoaykuus I1L-13 y nanuentos ¢ CH IIb—III ct. mpu IKMII, ¢ CH IIb cT. npu
I'KMIL. V¥ nereit ¢ JIKMIIT u I'KMII ormedena MmakcumainbHas koHIeHTpanus IL-6 u
TNF-o npu CH 1A craguu u Beipaxkennoit CH IIb—III ctaguu npu JJKMII.
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Tabauma 3

Conepxxanne MHTepPJIeHKMHOB IPpH pa3audHbIX ctagusax CH
y AeTeil ¢ KapaAMOMHONATUSAMH

['pynnsl nereit IL-1PB, nr/mn IL-6, nr/mn TNF-a, nr/ma
JIKMII,CH I cT. 1,5+0,3* 6,8+1.4 " 6,9+0,2*"
JAKMIIT,CHIIA 1,6+0.4 21,7+£1,8% 1 11,5+0,3*
JIKMII, CH IIB-III cr. 2,9+0,2 30,744 3% 12,6+0,4*
I'KMII, CH I cr. 1,9+0,2 9,88+0,8* 9,8+0,4*
I'KMII, CH IIA cr. 2,8+0,4 14,75+1,5* 11,941,1*
I'KMII, CH IIb cr. 3,1+0,3* 26,3+2,3* 13,7+1,4*
PedepencHbie 3HaAUCHHMS 0,00-2,34 0,00-2,13 2,28-781
KoppensiimoHHble B3aUMOCBSI3U R=+0,89 R=+0,99 R=+0,73

HpI/IMe‘-IElHI/ICI * - AOCTOBCPHOCTL OTHOCHUTCIIBHO Mokazareiei 3H0POBBIX I[eTeﬁ;

A

AOCTOBCPHOCTDh pa3HUIBI MCXKY IIOKa3aTCIsAMH IIpU pastquﬁ cragunu CH B 3aBHCHMMOCTH OT

¢dopmbr KMII.

BbICOKMIT ypOBE€Hb IPOBOCHAIUTENBHBIX LIUTOKWHOB,

ocooenno TNF-a

OKa3bIBACT ITOBPCIKIAAIOIICC I[GﬁCTBI/IC Ha MHOKap. I[aHHLIﬁ OUTOKHNH CIocob0eH

MHIYLMPOBATh TMPOLECC 3alporpaMUPOBAHHON THOETU KapAUOMHUOIUTOB, IO

BiIMsiHUEM runepnpoaykuuu TNF-o mpoucxoauT akThBanus METAJUIONPOTEUHA3,

UHIYIHUPYIOUUX pa3pylieHne QUOPUIUIIPHOTO KOJUIAr€HOBOTO MAaTPHUKCA, YTO

CHOCOOCTBYET PEMOJEIIMPOBAHUIO MHUOKapAa U (OPMHUPOBAHUSA OTPHULATEIBHOTO

uHoTpoIHOTO 3ddekra [120, 123].

29,5%

Q l 69,5%

C BBICOKHM COAE€PKAHUEM

i ¢ HOPMAJIBbHBIM CO/IeP:KAHHEM

Puc.2. KosmuectBo aereii ¢ KMII ¢ BbICOKHM U HOPMAJIBLHBIM COAEPKAHUEM
TNF-0 B ¢cbIBOPOTKE KPOBH

B HCCIICAOBAHUAX BBIIBIICHA CIIOCOOHOCTh CaMMX KapaAnoOMHUOOUTOB K

npoaykuuu ¢akropa Hekposa omyxonu (TNF-a), npu 3TOoM, KOJTUYECTBO HUTOKHWHA

HaxoauTCs B HpHMOfI 3aBUCUMOCTHU OT CTCIICHU HAIIPSIKCHUA MHUOKapaa. I[J'II/ITGJ'IBHaH

AKTUBALMs CUMIATOAIPEHAIIOBOM CHUCTEMBI NMPUBOAUT K IEPETPY3KE MUTOXOHIPUU
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KapJMOMHOILIUTOB KaJIbIIMEM, YTO 3aMemisieT mporecchl pedochopuimpoBaHus
ajieHo3uHaudochara ¥ HapyIIaeT MPOIECChl COKPATUMOCTH M pacciadienus [115].
N3yuenne conepxkanusa TNF-a B ceiBopoTrke kpoBu y nerer ¢ KMII nmokaszano ero
3HAUUTEIFHOE MOBBIIIEHUE OTHOCUTEIHLHO HOPMBI. BBICOKHN YpOBEHb COIEp>KaHUS
TNF-a Ob11 BBIsIBIICH ¥ 69,5% 00bHBIX (pHUC.2).

Tak, ecu ymMepeHHasi TUIIOKCHUSL COITPOBOK/IA€TCS 3HAYUTEIbHBIM MOBBIIIIEHUEM
ypoBHs TNF-0 B CBIBOPOTKE KPOBH, TO B CIy4ae TsHKEJION TMIIOKCUU Y ITUX JeTel
ero ypoBeHb 0bu1 noBhIIIEH (p<0,05).

Taxk, npu ymepeHHoi runokcuu ypoBeHb TNF-a B CBIBOPOTKE KpOBHU KoJieOancs
ot 8 10 12,4 nir/min u cpeHee coqepxanue ero 0pu1o0 BhIe (9,2+0,87 nr/mi, p<0,001)
nokaszareneid HopMmsbl (2,28-7,81 nr/mit), B ciaydae TSXKEIOW TUIOKCUM Y ITHX JAETel
cpenauit ypoBeHb TNF-a Obu1 moctaTtouno BbicokuM (15,7+1,2 nr/mu, p<0,01) u
Kojebancs B npenenax 12,7-17,5 nr/mn (puc.3). bonee BbIpakeHHOE MOBBIIICHUE

TNF-a ormeuanocs JAKMII ¢ cepaeunoit HemoctatouHocteio IIb — III crenenu

(17,1£1,6 rir/ma, p<0,01).

18
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VmepeHHaﬂ rmnokcuma Taxenaa runokcua

=o—KMII —+—Hopma

IIpumeuanue: p-AO0CTOBEPHOCTD pa3anunil Mexay nokasarensiMmu aereid ¢ KMII u Hopmoii.

Puc.3. Yposens TNF-a y geteit ¢ kKapIuoMuonaTusiMu B 3aBUCUMOCTH OT
CTeNeHN TMIOKCUM
Taxum oOpazom, yCUIEHHE 3aCTOSI M HapacTarolas TUIMOKCUs epudepudeckux

TKaHEW U caMoro MUOKapaa, cBoiicTBeHHble CH, BIIOJIHE MOTYT CTaTh NEPBONPUUNHOM
aKTUBAallUM MMMYHHOW CHCTEMbl M npuBoauTh K pocty TNF-o u gpyrux

MPOBOCHATUTEIBHBIX [IUTOKMHOB. Takas "MmociaeqoBaTeIbHOCTh' COOBITHIT KOCBEHHO
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HNOATBEPKAAETCS MPSAMOIPONOPLIMOHAIBHON 3aBUCUMOCTBIO MexAy ypoBHEM TNF-a
u Tsokectbto CH: ywem Boime cragus CH, Tem Gosee BbIpaxeHa peakiiuss UMMYHHOM
CHUCTEMBI U BBIIIE€ YPOBEHb IMTOKUHOB. 1, HA000OPOT, yMEHBIIIEHHUE CTENIEHU TUITOKCUU
MOHUKAET aKTUBHOCTh HMMYHHOT'O OTBETA.

N3yuenue MOJIEKYJISIDPHBIX ~ MEXaHU3MOB yIIPaBJICHUS npoueccamu
HEOBACKYJISIPHU3AIlMU TaKXKe MPEACTABISIET CO00M OaHy M3 HamboJiee aKTyaJbHBIX
npobiemM. MHorue mnarojoruyeckue M (PU3MOJIIOTMUECKHE TPOLEeCChl B OpraHax U
TKaHSAX MPOTEKAIOT C Y4acTUEeM cCeMecTBa (PaAKTOpPOB poOCTa AHIOTENHS COCYOB
(vascular endothelial growth factor — VEGF), xotopoe Bximtouaer VEGF A, VEGF B,
VEGF C, VEGF D u nnauenrtapusiii gakrop pocta [124, 125]. VEGF A wurpaer
BEIIYIIYIO pOJIb B peryisiiuu anruorere3a. CuHTe3 3Toro ¢akTtopa aKTUBUPYETCS B
YCJIOBUSIX TUIIOKCHH 3a CUET YBEJIMYECHUS Nlepuoja noiypacnaga marpuunoit MPHK, a
TAKX€ 3a CUET YCWUJICHUS TpaHCKpUNuuu reHa. [Ipu OIuTeNnbHO CyIIECTBYIOIIEH
UIIIEMHUH TTPOUCXOIUT HAKOTUICHHE Kak caMoro (akropa, Tak u MPHK, uTo mokaspiBaer
MOJIOKUTENIbHYI0 00paTHYIO CBsI3b Mexay uiemuedt u cuntezom VEGF [125, 126,
127, 128].

[ToBeimenne VEGF oO0ycnoBnuBaer MOBpEXACHHE COCYAUCTOW CTEHKH,
MOBBIIIAS UX MPOHUIIAEMOCTh M YCUIIUBAs TPoJI(eparuio SHI0TETUATBHBIX KIETOK C
dbopMHUpOBaHNEM MHUKPOAHEBPU3M, a B MpoaudepaTHBHOW CTaiud — POCT
HOBOOOpa3oBaHHBIX cocyzoB [129, 130]. BeimeunsnokeHHOE JaeT OCHOBaHHE
nosarathb, yTo 3kcnpeccus VEGF npoxoaut nocnegoBatenbHbie (a3bl B 3aBUCUMOCTH
oT crtaauu OcHOBHOro 3aboneBanus. VEGF A sBisercs He TOJIBKO BEAYIIUM
(dbakTOpOM aHTHOTeHE3a, HO U KPUTEPUEM IMIPOTHO3a COCYAMCTBIX Karactpod B
opranusme yenoBeka [131].

Pons cemelictBa VEGF u TNF-o B pa3BUTUH pPa3auYHBIX NATOJIOTHYECKHUX
npoueccoB, B ToMm uncie 1 KMII uzyuena HenoctaTouHO, MHOTHE aCIEKThI BIUSHUS
3TuX (pakTopoB Ha pazeutue U TeueHue KMII TpeOyroT nanpHelmero u3y4yeHusl.

[Ipu runokcuu MOBHIIIACTCS YPOBEHb THIOKCUS-UHIAYIIHOETsHOTO (hakTopa-1-

anbpa (HIF-la), xotopwiii axtuBupyer ero skcnpeccuto. VEGF mnoBelmaer
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IPOHHUI[AEMOCTh COCYIOB, BEICT K JC30praHM3allid COCYIUCTON crenku [124, 125,
126, 128].
AHanu3 pe3yapTaToB nokasai, yto y aerei ¢ KMII ypoBens VEGF npeBbiman

HOpMaJibHbIEe 3HaYeHUs B 2-4,5 paza 'y 95,5% 6onbHBIX (puc.4).

4,5%

95,5%

C BBICOKUMH NOKa3aTejaamMu ¥ ¢ HOPpMAJIbHBIMHU ITIOKAa3aTEJIAMHU

Puc.4. Kosm4yecTBO 1eTeil ¢ BLICOKHM M HOPMAJIBHBIM CO/IeP:KAHNEM
VEGF B cbIBOPOTKE KPOBH.

C uenbro onpenesieHus MPU3HAKOB PEMOAEIUPOBAHUS MUOKAP1a HAMU U3YUYEHBI
CTPYKTYpHO-(DYHKIIMOHAJIbHBIE XapakTepucTuku Muokapaa JIK y obOciemoBaHHBIX
JIeTeil, KOTOpbhIE TMOKa3ajdl COXPAaHHOCTh HOPMAIBHBIX IOKa3aTenel MOpQOIOTHH
mMuokapaa b y 7,9% 6onbHbIx ¢ KMIL. CTpyKTypHO-(QYHKIITMOHAIBHBIE U3MEHEHUS
muokapaa JDK mnposBasnuce pa3BUTHEM ACHMMETPUYHOM M CHUMMETPUYHOMN
runepTpopueii MEXOKETYTOYKOBOW TEPETOpOJKU, TUNEPTpodueld BEpXyIICUHOM,
3aJIHe-TIEPErOPOJIOYHON MJIM OOKOBOW CTEHKH JIEBOTO KEITyJO0YKa U YBEIMYEHHUEM
mMaccel MHoOKapaa y 34,6% OoJbHBIX, a TaKK€ YMEHBIIEHHEM IOJOCTH JIEBOTO
KEIyJI0uKa, CBsI3aHHOE C runeprpodueii MuOKapaa, KOTOPBIA  SBISETCA
Mopdonornyeckum mnpuzHakoM ['KMII u onHum u3 (pakTopoB, cOCOOCTBYIOUIUX
HapYLIEHUIO TEMOJIMHAMUKH 3a CYET HEJAOCTATOYHOI'O HATIOJHEHUS JIEBOTO JKEITy 10YKa
BO BpeMms sauactoiibl. PasButme rumneptpodun muokapaa JDK compoBoxkaanoch
CHW)KEHUEM BeJIMYMHBI (pakuuu BbIOpoca 3a CYET OTCYTCTBHUS aKTUBALUU
KOMIIEHCATOPHBIX BO3MOXHOCTEW MHOKapnaa. /[unaTalMoHHbIE W3MEHEHUs JIEBOIO
KeTy104yKa BbIsABIEHBI ToUTH Y 46% nereii ¢ JJKMII u neBoro npencepausa y 11,5%

nereit ¢ 'KMIL. D10 conmpoBOXIanoch CHMKXEHHEM ITOKA3aTENEd COKPATUMOCTH
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neBoro kemynouka (OB JDK<30—40%), wMutpanpHas W TpUKycOUAAIbHas
perypruranus, HapylueHue JUacTOIMYEeCKOW (PYHKIUU JIEBOrO KENyJ04YKa 3a CHEeT
yanuHeHusT (a3bl ero M30METPUYECKOTO pacciiallieHus M TMOBBIIICHUS KOHEYHOTO
JIUACTOIMYECKOTO IaBJICHUS B €0 MOJIOCTH.

KoppensunoHHbII ~ aHamuM3  CHIBOPOTOYHOTO  COACPKAHUSA  U3YUEHHBIX
UTOKMHOB MOKa3aJl TECHYIO KOPPEIALMOHHYI 3aBUCUMOCTh UX KOHIIEHTPAIMH OT
CTENeHN 3XoKapauorpaduueckux usmeHeHuiu cepama. Y aereit ¢ CH mpu JJKMII
BBISIBJICHA 3aBUCUMOCTD creneHu awnatanuu JOK ot ypoBus IL-1B u IL-6: koneunoro
muactonudeckoro pasmepa (KIP) ot xonmentpamwmm IL-1B (KAP-IL1B, r=0,52;
p<0,05. YcranosneHna oOpaTHas CBs3b MEX]y MapaMeTpoM Pppakuuu u3rHanus u [L-6
(r=-0,48).

Takum 00pa3oM, HEHPOrOpMOHAIBHBIM MapKep O3HAOTEIUH-1, MapKepsl
Bocnanenus IL-1P3, IL-6, TNF-o u suporenuansubiil haktop pocta VEGF sBnstorcs
JUArHOCTUYECKMMU U NOPOTHOCTUYECKHUMHU  KPUTEPUSMU  Pa3BUTHS U
IPOrPECCUPOBAHUS KapAUOMHUONATUI U CEpICYHON HETOCTATOYHOCTH HE3ABUCHUMO OT
BapuaHTa KapauoMunatuil. JlaHHble OuWOMapkKepsl HWrparOT BaXHYK pOJb B
POTrPECCUPOBAHUM  CEPACUYHOM HEAOCTATOYHOCTH, OMNPEAEINsisi WHTEHCHUBHOCTH
IPOLIECCOB PEMOJICIMPOBAHUSI MHUOKapa MOCPEICTBOM PETYJIHPOBAHUS YPOBHS
arorTo3a U CIEAYIOIIEro 3a HUMU 3aMEeCTUTENLHOr0 (hrudpo3a B cep/lle, uTo SABISETCS
NPUYMHON HapyIIEHUsI €ro CTPYKTYpPhl M HECOCTOSTEIBHOCTH COKPATUTEIBLHOIO
anmapara INpud OPOrpPecCCUPOBAHUU CEPACUYHOM HEAOCTAaTOYHOCTU. JlanmpHeliee
u3yueHue OumomapkepoB B pa3Butuu U nporHozupoBanuu KMII u CH no3soaut
NOHATh WX KOMIUIEKCHOE BO3JIEWCTBHE HA OPraHU3M M TMOJYYUTh JAHHBIE 110
ONPEJEICHUI0 HOBBIX OHMOJOTMYECKUX KPUTEPUEB MNPOTHO3UPOBAHUSI TEUECHHS U

ucxonoB KMII y nerei.
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1.6 BmuiuB migHeOiHHMX MHUIMAJUMKIB Ha CTaH TYMOPAJbHUX YHHHHUKIB
JIOKAJIBHOT0 iMYHITeTY B 00J1aCTi POTOIJIOTKHM Y XBOPHMX HA XPOHIYHI 3amajbHi
3aXBOPIOBAHHSI BEpPXHiX [IMXAJbHHUX HUIAXIiB 0NpH IiHQiKyBaHHI Bipycamu
pecnipaTopHoi rpynu

[Noctpi pecniparopHi 3aXBOprOBaHHS BepxHIX AuxanbHuX nuiaxis (BLL), axi y
nepeBakHil O1IBIIOCTI BUNIAAKIB 00yMOBIIeHI Bipycami [ 132], 0co61MBO npu yacTomMy
NOBTOPEHHI 3HUKYIOTh MICLIEBHH 1 3arajJbHUM IMYHITET, IOCIA0II0I0UH celudiyHi 1
Hecnenu@iuHl 3aXHMCHI CWJIM OpraHi3My, HEpPIAKO 3yMOBIIOIOTH HalllapyBaHHS
OaktepianbHOi 1H(MEKII BHACIIJIOK aKTHBAIlli €HJAOTeHHOi Mikpodyopu abo
€K30Ir€HHOTO 1H(IKyBaHHS, 1[0 COPUYUHSIE PO3BUTKY 3aXBOPIOBAHb 10 TUITY BIPYyCHO-
OaxrepianbHOi iH(ekmii [133]. PeuuauBytodi pecnipaTopHi 3aXBOPIOBaHHS CIIPUSIOTH
dbopMyBaHHIO XPOHIYHOI MATOJIOTIi pOTO- Ta HOCOTJOTKH [134], 1m0 B CBOIO uepry
HiJpUMYy€ TOPYIIEHHS 3aXMCHUX MEXaH13MIB opranizmy [135].

Murpanuku niMpanenoiqaoro riaotkooro Kinbil (JII'K) BukonyoTs GyHKIIIO
IMYHOJIOT1YHOTO 3aXUCTy OPraHi3My, a BIACYTHICTb MiJHEOIHHUX MUTHanukiB (IIM),
Kl OepyTh ydacThb y peaii3alli OpraHi3MOM HOro 3axucHOi (PYHKIIi, HEraTUBHO
BILJIMBAE HA CTaH SIK MICIIEBOT'O TaK 1 CHCTEMHOT0 iMyHiTeTy [136].

MeTtoro Hamoro TOCIiHKEHHS 0yJI0 BU3HAYEHHSI POJIi MiAHEOIHHUX MUTIATUKIB
B peaiizaiii JIOKAIbHUX TyMOpaJIbHUX PEAKIId y XBOPHX Ha XPOHIYHI 3amaibHi
3axBoptoBanHs (X33) B/ 3 nokanizaifiero maToJIOTIYHOTO MPOLIECY Y CIU30BIN
000JIOHLI Ta JTIM(OYTBOPEHHSIX TJIOTKHM — Yy XBOPUX HA XPOHIYHUHN (apUHTIT Ta
XPOHIYHUYN TOH3WIIT.

BupaxeHicTh peakiiii JOKaJIbHOTO IMYHITETY TMAallI€HTIB 3 XPOHIYHUMU
3aMmaJIbHAMH 3aXBOPIOBAHHSIMH POTOTJIOTKH B CTaAll peMmicii Ta y 0ci0 KOHTPOJIBHOI
Tpynu OIHIOBaNKM 3 ypaxyBaHHsAM sik crtany JII'K, Tak 1 HasgBHOCTI B KpOBi
AHAMHECTUYHUX MPOTUBIPYCHUX aHTUTLI (AT) y KIIIHIYHO 3HAYMMUX KOHUEHTpALISX.
[Ipucythicte Takux AT po3risiizanack sIK IOpOsSB BIANOBIAI OpraHi3aMy Ha BIPYCHI
AHTUTEHH, 3 IKUMU MAIIEHT aKTUBHO KOHTAKTYBaB a00 KOHTAKTy€ HA Yac MPOBEICHHS
nociaijpkeHHss. OOcCTeXeHMX ocl0 MOAUIUIM Ha TaKuX, IO MaliM IiaHeOIHHI

MUTIAIIUKH, 1 TUX, B KOTO BOHU OYJIM BHJIYYEHI XIPYpPTiUHUM MIJISXOM 332 MEIUYHUMU
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MOKa3aHHIMU HE paHilie, HiXk 3a I’ ITh POKIB J0 MTPOBEJACHHS TOCTIKCHHS.

BuByaroun nmoTeHUIWHUN BIJIMB KOHTAKTIB 3 PECHIpaTOPHUMH BipycaMu Ha
NOKa3HHUKH JIOKAJIBHOI'O IMYHITETY POTOBOi YACTUHU TJIOTKH, NALIEHTIB 3 HASIBHICTIO
a6o BiacyTHicTIO [IM po3moniiany Ha TakuxX, 0 Majld B KPOBI aHAMHECTHYHI
AHTUTLIA 0 OJHOr0 ab0 KUIBKOX 3 JIOCHIIKEHUX pecHipaTOpHHUX BIPYCIB, a caMme:
aJICHOBIPYCY, peCIipaTOPHO-CUHITUTIATHLHOTO BIPYCY Ta BipyCy Tpumny A y KIIHIYHO
3HAUUMOMY THUTpi, Ta Takux, y koro Taki AT He BusBmsuiuch. KoHTponbHy Tpymy
CKJIAJIM KJIIHIYHO 3/10pOBi natieHTH 0e3 maronorii 3 6oky JIOP-oprasis.

CtaH JTOKaJIbHOTO TYMOPAJIBHOTO IMYHITETY POTOTJIOTKH IMAIIEHTIB OIIHFOBABCS
3a BMicTOM B cekpeTi potoriaoTku (CP) imynHux kommiekciB (IK) Ta koHIeHTpaiit
cekpeTopHoro imyHorno0yiiny A (SIgA), intepdeponis anbda (o-IFN) ta ramma (y-
IFN), sxi Bu3Hayanu iMyHODEpMEHTHUM MeETOJ0OM. Bci 0OCTEXeH1 MallieHTH Mau
CaHOBAHUM CTaH POTOBOI IIOPOKHUHHU.

JUIss  CTaTUCTUYHUX PO3PAXyHKIB BUKOPHCTOBYBABCS TIMAKET JIIEH3IHHUX
nporpam STATISTICA 6.0 (Jlinensis — Free BSD). JlocTtoBipHicTh po301KHOCTEN
OTPUMaHMUX JaHUX BH3HAUajach 3a JOMOMOTOK OJHOOIYHOTO HEMapaMeTPUIHOTO
kputepito «U» — ManHa-YiTHI Ta KPUTEPIIO @ 32 METOAOM KYTOBOTO MEPETBOPEHHS
dimepa. Pe3ynapTaT HAaBOAMIUCH Y BUTIISAII 3HAYEHb CEPEIHHOTO apU(METUIHOTO
(M), menianu (Me) ta xBaprined (Q25-Q75). KinbKicTh MpOBEACHUX ITOCHTIIKEHb
no3Havanach sk N. [Ipu o1iHIll OTpUMaHUX PE3yIbTATIB MOPIBHIOBAIKNCH 3HAUCHHS Me.
JlocToBipHOIO BBaxanaach po30ixkHicTh mpu p<0,05.

BaxxnuBUM €1E€MEHTOM MICHIEBOTO IMYHITETY, IO 3aXHUINA€ CIU30BI
ob6ononku (CO) sk BiJl 3aCelICHHs X MATOT€HHUMHU MIKPOOPTaHi3MaMH, TaK 1 BiJl
MPOHUKHEHHS OCTaHHIX JI0 BHYTPIIIHHOTO CEPEIOBHUIIA OPTaHI3MY, € CEKPETOPHUN
IgA. [ocnmipKeHHAMH, 10 BU3HAYaIW BMICT SIgGA y pOTOIIIOTKOBOMY CEKperTi
XBOpPHUX Ha XPOHIYHI 3amajibHl 3aXBOPIOBAaHHS POTOIVIOTKM B CTajli peMicii Ta
KIIHIYHO 3JI0POBUX 0OCI0 B 3aJIEKHOCTI BiJ CTaHy JIM(OTIOTKOBOrO KiJbIA Ta
HasBHOCTI y KpoBl AT 10 ogHOro abo KUIBKOX pecHipaTOpHHUX BIpYCIB,
BCTAHOBJIEHO, 110 Y MPAKTUYHO 3JJ0POBUX OCI0 KOHTPOJIBHOI TPYIH 3 BiJICYTHICTIO

NiJHEOIHHUX MUTIATMKIB KOHLIEHTpalis s[gA y cekpeTi poTOrioTKu Oyjia CyTTEBO
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3MEHIICHOIO B MOPIBHSHHI 3 TAKOIO Y MAIEHTIB 31 30€pEeKEHUMH M1JHEOIHHUMU

MUTJaIMKaMu (Tadur. 1).

Tabmurs 1.
Bwmict SIQA y cexpeTi poTOTsIOTKH 0Ci0 KOHTPOJIBHOI TPYIIX 32 HASIBHOCTI

a00 BIZICYTHOCT1 Y HUX IIIHEOIHHUX MUTTAIUKIB Ta MPOTUBIPYCHUX aHTHUTLI

SIgA, /i
M
Me

Q25-Q75

JOCTOBIpHICTD
pO301KHOCTEH,

pu

I'pymu oOcTexeHnx TpyIu n

0,37
KonrtponbHa rpyna 1 46 0,35
0,25-0,45

0,40
M+ 2 35 0,36
0,27-0,51

0,41
M+ AT+ 3 27 0,38
0,29-0,51

0,35
o M-+ AT- 4 8 0,30
py 0,14-0,52

KoHTtposbHa

0,29
IIM- 5 11 0,29 puz/5<0,05
0,17-0,39

0,26
TIM- AT+ 6 9 0,27 pU3/6<0101
0,14-0,36

[Tpu mbomy BMmicT SIQA y CP TOH3MJIEKTOMOBAHUX MAII€HTIB, Y KX B KPOBI
BU3HAYaNUCh NpoTuBipycHi AT, OyB BIpOriJHO HMXKYE TAaKOTO y OOCTEXEHUX OCi0 3
HasBHICTIO AT 1m0 pecmipatopHux BipycCiB Ha TJIi HE3MIHEHOTO CTaHy MiTHEOIHHHX
MUTTAJIAKIB.

Konnentpartis SIgA y PC xBopux Ha X33 PI" cyTTeBO He BIAPI3HIIACH BIJ] TAKO1

y KJIIHIYHO 3/I0pOBUX OOCTEKEHUX B YCIX rpynax MmopiBHIHHS (Ta0. 2).
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Ta0murs 2.

BwmicTt SIQA y cexpeTi poTOTrJIOTKM XBOPUX Ha XPOHIUHI 3alalibHi 3aXBOPIOBAaHHS

POTOBOI YACTUHU TJIOTKH 32 HAIBHOCTI 200 BIJICYTHOCTI MiJHEOIHHUX MUTJATUKIB

Ta MPOTUBIPYCHUX aHTUTLI

I'pymu obcresxeHnx

SIgA, /n

M
Me
Q25-Q75

Kontponsha rpyna

46

0,37
0,36
0,25-0,45

XBOpi Ha XpOHIYHI 3aMajibHi 3aXBOPIOBAHHS POTOBOT
YaCTHHH TJIOTKH

140

0,32
0,32
0,21-0,42

IIM+

89

0,32
0,32
0,22-0,41

M+ AT+

76

0,32
0,33
0,23-0,41

. . M+ AT-
XBOp1 Ha XPOHIYHI

0,25
0,20
0,07-0,37

3amnajabHi 3aXBOPHOBAHHA

OTOBOI YJaCTUHU TI''IOTKH
p M-

51

0,33
0,32
0,20-0,46

IIM- AT+

32

0,35
0,35
0,20-0,49

I1IM- AT-

0,36
0,32
0,17-0,57

OnHuM 3 MOKa3HUKIB CTaHy T'YMOPaJIbHOTO IMYHITETY CIM30BOi OOOJIOHKH

BEPXHIX JMXAIbHUX MLUIAXIB XBOPUX Ha XPOHIUHI 3amajbHI 3aXBOPIOBAHHS €

KOHIIEHTpAIIisl IMyHHHX KOMILUIEKCIB B CEKPETi pOTOTIIOTKH, IKa y 0C10 KOHTPOJIBHO1

rpyly HE 3MIHIOBaJach B 3alieHOCTI Bia crtany JII'K Ta HasiBHOCTI B KpOBI

o0ctexxeHux npotuBipycHux AT (tab. 3).
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Tabmuus 3.
BMmicT iIMyHHUX KOMIIJIEKCIB y CEKPETI POTOTJIOTKU 0C10 KOHTPOJIBHOT ITpyIn
npu piznux cranax JII'K ta HasBHOCTI a00 Bi/ICYyTHOCTI B KPOBI

aHAMHECTUYHUX aHTUTLI J0 BIPYCiB pecHipaToOpHOI rpymu

IK, ox. onT. WIiIBH.

I'pynu obcTesxeHnx Ne n M
rpynu Me

Q25-Q75

37,38
KonrponbHa rpyna 1 47 36,00
26,00-51,00

38,03
M+ 2 35 36,00
27,00-51,00

37,85
M+ AT+ 3 27 36,00
27,00-51,00

38,63
KonrtponbHa rpyna M+ AT- 4 8 38,50
26,00-51,00

35,50
M- 5 12 31,00
19,00-56,00

36,40
M- AT+ 6 10 36,00
19,00-56,00

VY XBOpHUX Ha XpOHIYHI 3aMajibHI 3aXBOPIOBAHHS POTOIVIOTKH KOoHUEeHTpais [K B
CEKpeTi POTOTJIOTKH OyJia ICTOTHO 3HIKEHOIO B MTOPIBHSHHI 3 00CTEKEHUMH 13 TPYIH
KOHTPOJIIO SIK MPU HAsIBHOCTI, TaK 1 MPHU BIJICYTHOCTI Y HUX MIJHEOIHHUX MUTAAIUKIB
(tabm. 4). [Ipu npoMy y TOH3UJIEKTOMOBAHUX 0C10 moka3HUKH KoHieHTpaii IK Oynu
JIOCTOBIPHO 3MEHIIIEHUMH B TTOPIBHSHHI 3 TAKUMHU Yy 0OCTEKEHUX KOHTPOJIBHOT TPYTIH,
HE3aJIe)KHO BiJl BMICTY y HUX B KpoBi mpoTuBipycHux AT. MakcumManbHO HU3BKUM
BMicT IK OyB y cekpeTi pOTOTJIOTKM TOH3WJIEKTOMOBAHUX XBOPHUX, SIKI HE Malld

MPOTEKTUBHUX TUTPIB aHTUTLI J0 BIPYCiB PECHIPaTOPHOI TPYIIH.
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Tabnuus 4.
BwmicT iMyHHMX KOMIUIEKCIB Y CEKPETI POTOTJIOTKU XBOPHUX MPH PI3HUX CTaHAX
TiM(OTIOTKOBOTO KIJIBIIS Ta B 3aJICKHOCTI B1J] MPUCYTHOCTI B KPOBI

aHAMHECTUYHUX aHTUTLI J0 BIPYCiB pecHipaToOpHOI rpymu

IK, omuaumi o
N OIITHYHOT IIIJILHOCTI JIOCT.OBIPHKJTB
I'pynu oGcTexeHnx 2 n M PO30IKHOCTEH,

rpyrm Me pU
Q25-Q75

37,38
KonrtponbHa rpyna 1 47 36,00
26,00-51,00

29,11
2 140 25,50 pu12<0,01
14,00-43,00

XBOpi Ha XpOHIYHI 3aNajibHI 3aXBOPIOBAHHS
pPOTOBOT YaCTUHHU TIIOTKH

30,74
M+ 3 89 30,00 pu13<0,05
16,50-44,00

31,66
M+ | AT+ 4 76 30,50
16,00-45,00

29,33
M+ AT- 5 9 30,00

XBOp1 Ha XpOHIUHI 18,00-44,50

3amnajabHi 3aXBOPHOBAHHA

N 26,25
POTOBOI YaCTHHU TJIOTKU ’

M- 6 51 22,00
11,00-39,00

Pu16<0,01
puz6<0,01

30,44
TIM- AT+ 7 32 25,00 pU1/7<O|05
13,00-44,00

17,40
M- | AT- 8 5 12,00 pu1e<0,01
11,00-26,50

OaHMM 13 OCHOBHUX MEXaH13MiB IPOTUBIPYCHOTO 3aXUCTY € Mpoaykiis a-IFN —
KJIFOUOBOTO YMHHHMKA MPUPOAHOI HecreuudiuHoi IMyHHOI BiANOBiJL, IO CTPUMYE
pEeIuTiKaLiio BipycCiB 1 103BOJISIE€ Y KOPOTKI TEPMIHU MOOLII3yBaTH aJalTUBHY IMyHHY
BIJINOB1Ib, HEOOXIIHY 118 eniMiHalii iHdekiiiaoro aredara [137].

[TpoBeneHi qocmimkeHHs mokaszanu, 1o BMICT a-IFN B cexpeTi poTornoTku ocio
KOHTPOJIbHOT IPYIX B OLTBIIOCTI BUMAAKIB KOJIMBABCS B MEXaX HOPMAIbHUX 3HAUCHb,
HE BIAPI3HSAIOUUCH B MIATPyNax B 3aJIEKHOCTI Bl HASBHOCTI B KPOBI MPOTUBIPYCHUX
AHTUTLI, MPOTE MaB TEHACHIIIO 0 3HMXKEHHS KOHILIEHTpalli B MIArpymnax JOHOPIB
micasl TOH3WIEKTOMII 3a paxyHOK OUIbIIOI KUIBKOCTI OOCTEXEHUX 13 3HUKEHUM

BmicToM a-lFN (tabi. 5).
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Tabmuus 5.
Bwmict a-IFN y cekpeTi poTornoTku ocié KOHTPOJIBHOI IpyIiu
IpU Pi3HUX cTaHaX JIM(OTIOTKOBOTO KUIBIS Ta HAABHOCTI Y KPOBI

AHAMHECTUYHUX NMPOTUBIPYCHUX aHTHUTLI

o-IFN, or/n
Ne N M
Ipynu Me
Q25-Q75
56,62
KonrponbHa rpyna 1 24 46,85
24,25-66,70
64,85
M+ 2 15 47,80
25,60-62,20
58,17
M+ AT+ 3 9 52,20
24,50-84,80
74,87
KonrtponbHa rpyna M+ AT- 4 6 31,05
25,60-47,80
42,91
[1M- 5 9 45,90
13,30-71,35
43,71
[M- AT+ 6 7 45,90
16,60-71,20

I'pymu obcTerxeHnx

AHasnoriyHa 3aKOHOMIPHICTh CHiocTepiranach 1 mpu Bu3HayeHH1 piBHA o-1FN y
TOH3UJICKTOMOBAHUX XBOPUX Ha XPOHIYHI 3aMajibHI 3aXBOPIOBAHHS POTOTJIOTKH, SKa
Jocsirajga CTAaTUCTUYHO 3HAYYIOT PI3HUII MOPIBHSIHO 3 TOKa3HUKaMu BMICTy o-1FN y
0C10 KOHTPOJIBHOI rpynu (TabiI. 6).

HaiiGinpmioro Mipoto 3MeHIeHHs KoHeHTpalii o-1FN Bu3HaueHo y marfieHTiB
13 BUAQJICHUMU T1THEOIHHUMHU MUTAJIMKaMH Ta BiJICYTHICTIO B KPOB1 aHAMHECTUYHUX
AHTUTLI TMPOTH BIPYCIB pecCIipaTOpHOi Tpynu, y skux piBeHb o-IFN B cekperi
POTOTJIOTKH OyB CYTTEBO MEHIIUH 32 TAaKUW Y 0CI0 KOHTPOJILHOI IPYIX Ta XBOPUX Ha
X33 PI' 3 He BuAaJicHUMU MMiAHEOIHHUMU MUTIanMKkamMu, koHieHnTpaiis o-IFN B CP

SAKHX CYyTTE€BO HE BIIPI3HATACH B TaKOi y 0CiI0 KOHTPOIBHOI rpynH (Tabi. 5 Ta 6).
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Tabmuis 6.
Bwmict a-IFN y cekpeTi poTOrfIOTKM XBOPUX MPHU PI3HUX CTaHAX JIM(OIrIOTKOBOIO
KUIbLIS Ta HAABHOCTI Y KPOB1 aHTUTLI

JI0 BIPYCiB pecIipaTopHOi Ipynu

o-1FN, or/a
Ne n M

rpynu Me

Q25-Q75

JOoCTOBIpHICTB
po30KHOCTEH,

pu

I'pynu obcrerxeHnx

56,62
KonrponbHa rpyna 1 24 46,85
24,25-66,70

45,26
2 59 26,90
15,80-60,60

XBOpi Ha XPOHIYHI 3amalibHi 3aXBOPIOBAHHS
POTOBOI YaCTHHHU TJIOTKU

91,15
M+ 3 40 36,40
17,80-63,50

49,35
M+ AT+ 4 34 41,55
19,10-66,40

13,85 pu1/5<0,01
; M+ AT- 5 4 15,10 pu45<0,05
3anabHi 5,20-20,00*

XBopi Ha XPOHIYHI

3aXBOPIOBAHHA 32,86

poTosol AR M- 6 19 22,20
11,40-36,40

pu16<0,05

40,93
[IM- AT+ 7 14 24,00
17,60-77,30

10,26 pu1s<0,01
M- AT- 8 5 11,10 pu7s<0,01
0,95-19,15

[Ipumitka: * - MeXi KOJIHBAHb .

[IpoBeneni mocmipkeHHS TOKazand, mo KoHmeHTparmis o-IFN B cekperti
POTOIJIOTKH 3aJICKUTh TAKOXK BiJ 1H(PIKOBAHOCTI OOCTEKEHMX MAIIEHTIB PI3HUX TPy
BIpycaMH pecHipaTopHOi Tpynu. 30KpeMa, y XBOpPMX Ha XpOHIYHI 3amajibHI
3axBoptoBanHs B/IILI 3 BiacyTHICTIO MPOTUBIpyCHUX aHTUTLI piBeHb 0-1FN B cexperTi
POTOTJIOTKUA OYB CYTTEBO HMKYHMM 3a aHAJIOTIYHI MOKAa3HUKH Y 370pOBHX OCi0O Ta B
miarpynax oOCTEXKEHMX 3 KIIHIYHO 3HAUyIIMMH TUTpPaMH aHTHTUT TPOTHU
pecIipaTopHUX BIpYCiB HE3aJICIKHO B1J] HASBHOCTI @00 BIJICYTHOCTI y HUX i HEOIHHUX

MUTIAJIUKIB (Tabmd. 5 Ta 6).
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Busnauennss konuentpaiii y-IFN, saxuii 3B’s3yeThcsi 31  CHEIliaTbHUMU
peuenTopaMy KJIITHH 1 BIUIMBAE HA MPOLIEC PENPOIYKIIT BIpyCy BCEpEIUH] KIITUHU Ha
CTajll CUHTE3y OUIKIB, MPOSBISAIOYM IMYHOMOJYJIIOIOUY aKTHUBHICTh Ta 3aJ1y4arouu
PI3H1 KIITUHHM IMyHHOT CUCTEMH JI0 PEryJIAIii ToMeocTa3y opraHizmy [138], mokasaino,
110 HOT0 BMICT B CEKPETI POTOIITIOTKU OCI0 KOHTPOJIBHOI IPYIIU CYTTEBO BIJIPI3HSIBCS B
3aJIeKHOCT1 BijJ] HASBHOCTI ab0 BiJICYTHOCTI y HUX MiJIHEOIHHUX MUTJAJIUKIB 1 OyB

BIpOT'iHO 3MEHIIICHUM Y pPaHillle TOH3WICKTOMOBAHUX MAaIll€HTIB (Tab. 7).

Tabmuus 7
Bwmict y-IFN y cekpeTi poTo rioTku ocid KOHTPOJIBHOI TPYIU 32 HasBHOCTI 200

BIJICYTHOCTI Y HUX MiJHEOIHHUX MUTJATUKIB

v-1EN, nr/mn
I'pynu obcTerxxenux Ne n M
Ipynu Me

Q25-Q75

HocroBipHicTh
po30iKHOCTEH,

pu

667,60
KonTponbsHa rpyna 1 24 306,9
181,45-1173,00

873,89
M+ 2 15 451,00
104,40-1564,00

671,68
M+ AT+ 3 9 311,40
80,90-1328,50

Koutponsha rpyna 323,77

IIM- 5 9 261,40 pU2/5<O,05
181,45-296,80

364,49
M- AT+ 6 7 261,40
191,80-302,50

VY XBOpUX Ha XPOHIYHI 3aMajibHI 3aXBOPIOBAHHS POTOBOT YaCTUHU TJIOTKHA BMICT
v-IFN He 3anexxaB Bij HasBHOCTI a00 BIACYTHOCTI MiJHEOIHHMX MHTJIAUKIB 1 B
CepeaHLOMY JIOCTOBIPHO HE BIJIPI3HSABCS BIJl TAaKOr0 y HE TOH3MUJIEKTOBAHUX OCIO
KOHTPOJILHOT Tpymi. Pa3om 3 TuM, 3BepTae yBary 3HauHe 301LIbIIICHHS KOHIICHTPAIIIT V-
IFN B cekpeti poTornoTku XxBopux 31 30epexkennmu [IM, siki HE ManM KOHTAKTY 3
BipycaMHM pecIipaTopHOi IpyId, Xoua e GakT morpedye 10AaTKOBOTO JTOCIIIKEHHS

B 3B’SI3KY 3 HEBEJIMKOIO KUIBKICTIO CLIOCTEPEXKEHbB (TabII. 8).
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Tabanis 8
Bwmict y-IFN y cexkpeTi poTOryioTKH XBOpUX MPU HAIBHOCTI a00 BIACYTHOCTI y HUX

N1JHEOIHHUX MUTJAIMKIB Ta IPOTUBIPYCHUX aHTUTLI

y-1FN, rr/mn
I'pynu obcTerxxenux Ne n M
I'pynu Me

Q25-Q75

HocToBipHIiCTB
po30iKHOCTEH,

pu

667,60
KonTtponshna rpymna 1 24 306,9
181,45-1173,00

763,14
2 58 300,05
135,50-1316,00

XBOpi Ha XPOHIYHI 3aMmaibHi 3aXBOPIOBAHHS
pOTOBO1 YaCTUHU TJIOTKH

752,05
M+ 3 39 249,60
147,40-1317,00

696,23
M+ AT+ 4 33 233,30
141,45-1316,50

1334,68 Pu15<0,05
M+ AT- 5 4 1403,50 Pu4s<0,05

XBOp1 Ha XPOHIYHI 3alAJIbHI 609,70-1922,00%

3aXBOPIOBAHHS POTOBOL
YaCTHUHU T'JTIOTKN

785,40
M- 6 19 314,40
107,40-1290,00

790,60
[IM- AT+ 7 14 300,05
107,40-1290,00

772,72
M- AT- 8 ) 573,10
164,25-1481,00

[IpumiTka: * - MeXi KOJIHBaHb.

[IpoBeneHi OOCHIKEHHSI TOKAa3aly, 0 CTPYKTYpU JTIMGPOTIOTKOBOTO KUIbIIS
BIJIICPAIOTh CYTTEBY pOjib Yy (hOpMyBaHHI peakiiii MicueBOro iMyHitery. OTpuMani
pe3ynbTaTH cBimuaTh mpo te, 1o BMIcT SIgA, a-IFN Ta y-IFN B cexpeti poToriorku
3QJICKUTH BiJ MiIHEOIHHUX MWIJATUKIB, 3MEHIIYIOUYHCh Y OOCTEXKEHHX OCi0
KOHTPOJBHOT TPYMH, AKi 3a3HAIA TOH3UJIEKTOMIi. XPOHIUHI 3aMalibHI 3aXBOPIOBAHHS
BEPXHIX JUXAJIbHUX HUIAXIB COPUUYUHSIIOTH 3MeHIIeHHd KoHeHTpauii IK ta a-1IFN B
CEKpeTl POTOIJIOTKA XBOPHUX 3 PI3HUM CTAHOM NigHEOIHHMX Murjgaiukis. IIpote y
NAlIEHTIB 3 HOPMAJIbHUM CTAaHOM IIJHEOIHHUX MUIAAIMKIB, $KI IEpEeXBOPUIN
BIpyCHUMH 1HQEKIIIIMH, Ha BIAMIHY BII 0cCi0 13 BUIAJEHUMH M1IHECOIHHUMH

MUTAIMKaMHi, ToKa3HUKM BMicTy o-IFN  3011bmIyroThCsl, TNpPakTHUYHO HE
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BIJIPI3HSIOYNCH BiJl TAKUX y TIPAKTUYHO 370POBUX JAOHOPIB. HaliOibIie mpurHiueHHs
npoaykuii IK ta a-IFN Bu3HauaeThcs y XBOpUX Ha XPOHIYHI 3aMaibHI 3aXBOPIOBAHHS
BEPXHIX JUXAJbHUX NUISIXIB 3 BUAAJCHUMHU NIJHEOIHHUMU MUTAQIMKAMH Ta 3
BIJICYTHICTIO KJIIHIYHO 3HAYUMHUX TUTPIB MPOTUBIPYCHUX aHTHUTLII.

Takum 4MHOM, JOCTIIKEHHS MOKAa3HUKIB MICIICBOTO IMYHITETY Y XBOPHX Ha
XPOHIYHI 3amajibHiI 3aXBOPIOBAHHS BEPXHIX MUXATBHUX MUISXIB 3 PI3HUM CTaHOM
MiTHEOIHHUX MHIJIATUKIB, 1[0 KOHTAaKTYIOTh 200 MaJli KOHTAKT 3 PeCIipaTOPHUMH
BIpycamMH, HaJa€ MOXJIMBICTb BHUSBUTH HaWOLIbII Bpa3jiMBl JIAHKK B CUCTEMI IX
NPOTUIH(EKIIHHOTO 3aXHUCTy, Ha SKI MepHl 3a BCE BapTO 3BEPTATH yBary Ipu
o0CTeXeHHI Ta JIKyBaHHI MAI[lEHTIB 3 XPOHIYHUMH 3alajJbHUMHU 3aXBOPIOBAHHSIMU
BEPXHIX IUXATbHUX IIUISAX1B, 0COOJIMBO IPU YMOBI YACTOT0 MOBTOPEHHS Y HUX TOCTPUX

pecipaTOpHUX 3aXBOPIOBAHb.
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SECTION 2. MEDICAL PSYCHOLOGY

DOI 10.46299/I SG.2021.MONO.MED.111.2.1

2.1 IlcuxoJgioriyni pekoMeHaaIlii BilicbKOBOCIYK00BUSIM, SIKi ONMHUJINCS B Ipymi
PU3MKY BUHUKHEHHS OCTTPABMATHYHOT0 CHHPOMY

Y po0oTi 3 BIACHKOBOCTYKOOBIISIMH, SIKI MpOHTIUIM OONOBI [ii, BaXKJIMBa HE
TUIBKM  JIarHOCTHKA IOCTTPAaBMAaTUYHOTO CTPECOBOrO po3iamy, aje 1 Horo
npodiIakThKa, JIKYBaHHA Ta 3aro0iraHHs MOKJIMBHUX HACHIAKIB. Y CBIJIOMJICHHS
HEOOX1THOCTI MTPOBEICHHS CTICIIAIbHUX 3aXO0/11B 1 CTBOPEHHSI TPOTpaM IMCUXOJIOTTYHOT
peabimitaiii oci0, sIKi moTpanuiu B rpyny pu3uky BuHuKHeHHs [ITCP, B nanuii yac
CTa€ PEAbHICTIO VISl HIUPOKOTO KoJia (haxiBIIiB IK METUYHOI Ta MICUXOJIOTIYHOI cepH,
Tak 1 pi3HUX rpomajicbkux opranizaimiii [148]. CTBOpeHHS KOMIUIEKCHOI CHCTEMHU
3a0€3Me4YeHHs] OXOPOHU (PI3UYHOrO 1 MCUXIYHOTO 3/10pOB’S BIMCHKOBOCTY>KOOBLIIB
J03BOJIUTh €(PEKTUBHO MPOBOAUTH MPOQITAKTUKY MOCTTPABMATHYHHUX PO3JIAIIB,
COpUSTH peadimiTaiii BiCHKOBOCITYXOOBIIB 3 MOCTTPaBMAaTUYHUM CTPECOBUM
po31a10M, MIATPUMYBATH CKJIaJ] BIHCHK Y BUKOHAHHI 3aBJaHb, SIK B YMOBaX MUPHOI
CITy0H, TaK 1 B yMOBaX BIMCHKOBUX KOH(IIKTIB.

dopMyBaHHS TaK 3BAaHUX «TPYIN PU3UKY» MOXKE CTAaTH MEPIIMM B JOBIOMY
CIUCKY TPO(DITAKTHYHAX 3aX0J1iB B poOOTI 3 BICHKOBOCITYkO0BIsIMU. Came «rpyra
PHU3HUKY» MOKE JIOTIOMOT'TH TICHX0JIOTaM Ta 1HIINUM (axiBIsiM €(DEKTHUBHIIIE 1 IIBUIIIE
BU3HAYATH HASBHICTh MOCTTPABMATUYHOTO CTPECOBOTO  PO3Maay 1 I1HIIMX
MATOTICHXOJIOTTYHUX cTaHiB[142].

Bapto mowatm 3 BH3HAYEHHS TMOHATTS «IICHXOJIOTiYHA MPODITAKTHKAY.
[lcuxosoriuna mpodiIakTUKa BIHCHKOBOCITYOOBIIIB — 1I€ JiSJIBbHICTh, COPSIMOBaHA Ha
MOTIEPE/KEHHSI MOJXJIMBOTO HEOJIAromnoyy4yus B TCHUXIYHOMY 1 OCOOUCTICHOMY
PO3BUTKY BIWCHKOBOTO Ta CTBOPEHHS TICHXOJIOTIYHHUX YMOB, MaKCHMAaJbHO
CHPHUSATIMBUX JUIsl bOr0 po3BUTKY [150]. OcobnmBe Micie cepen TMCUXOIOTIIHUX
npodiIaKTUYHUX 3aXOIB 3aiiMae Mpo@uIaKTUKA MOCTTPABMATHYHOTO CTPECOBOIO
posnany. Jauuit Bua npodinakTUuHOi POOOTH JTOCUTH CKIAIHUM, Mae psj

0CcOOMHMBOCTEH 1 pI3HOOIYHICTH miax0aiB. Hal61ab1r eheKTUBHUHN HIISAX TPO(ITAKTHKA

68



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

MOCTTPAaBMATHUYHOTO  CTPECOBOTO  pO37aAy Yy  BIACBKOBOCITYXOOBIIIB —  II€
1HJMBiAyallbHAa Ta TPYNOBa MiJrOTOBKA BIMCHKOBUX JI0 JISJIBHOCTI B €KCTPEMAJIbHUX
CUTYallisIX B MOEAHAHHI 3 MOXJIMBICTIO Tepamii Ta BIAHOBJIEHHS 0C10, TPaBMOBAaHHUX
yMOBaMHU €KCTpeMajbHOI CHUTYyallii BIHCHKOBOro KOHQUIKTY. o 1mporo Hampsmy
BXOJIMTh 3aCTOCYBaHHs apT-Tepanii [143].

Meronu apT-Tepariii, 3aCHOBaH1 Ha T'pl 1 TBOPYOCTi, BU3HAHI B yChOMY CBITI
OJIHUMHU 3 Hale(eKTUBHIMIMX 1, IPU I[bOMY, 3aXOIUTIOIOUHUX BHUJIIB TCHUXOJOTTYHOL
JOTIOMOTH. 3aBJSIKM I1HTEPAKTHBHUM 1 <GKUBUM» 3aHATTAM, B KOPOTKI TEPMIHH
BJAETHCS TOJIIIITUTH HACTPIN, 3aTIbHUN TICUXOEMOIIMHUI CTaH, 3HATA HANpPYTy 1
CKYTICTb, TOIOMOI'TH MO30yTHCS CTpaxiB, arpecii, TpPUBOT, Aenpecii 1 anaTii, MiJHATA
XKUTTEBUH TOHYC 1 CAMOOLIIHKY.

YacTka «apT» B CIIOBI «apT-Teparish MEePeKIaJacThCs K «MHUCTEITBO», IO
JOCIIIBHO O3HAYa€ «JIIKYBaHHSI MHUCTEIITBOMY», TOOTO 3aCTOCYBaHHS TEPaleBTUIHUX
METOJUK 3a JOTIOMOTOI MHCTEITBa a00 TBopuocTi. JlaHmii Bua Teparmii ocoOIHMBO
aKTyaJIbHUN JJI1 TICUXOJIOTIYHOT KOPEKIli TICHXOEMOLIMHOr0 CTaHy JIIOJAWHH.
l'omoBHMM  3aBIaHHSM apT-Tepamii B  TMCUXOJOTIT BBAXKAETHCS  JIOCATHEHHS
MaKCUMaJIbHOI ~TapMOHIi TCHXIYHOTO CTaHy OCOOMCTOCTI 3a  JONOMOTOO
CaMOBHPXXECHHS a00 camomi3HaHHA. MUCTEITBO, B PI3HUX CBOIX BapiallisixX, I03BOJISE
BUCJIOBUTH 1 «PO3KJIACTH TIO MOJTMYKaX)» BHYTPIIIHI TOUYTTS 1 eMOIIii, Tepe)KMUBAHHS 1
TPHUBOTH.

JlixyBanmpHa Teparmiss 3a JOMOMOTOK MHCTEITBA JO3BOJISIE TICUXOJIOTAM i
IICUXOTepaneBTaM B poOOTI 3 MAI[IEHTOM JIOMOTTUCS] HACTYITHUX Pe3yJIbTaTiB:

- IaTU BUX1J HETATUBHUM €MOIIisIM a00 TOUYTTSM, SIK1 «3aCTPSATIINY;

- ICTOTHO TOJIETIIIUTH KOMITJIEKCHE TICUXOTEPAIICeBTHYHE JTIKYBaHHS,

- 3IMCHUTH PO3TOPHYTY MCUXOA1arHOCTUKY CTaHy JIIOJINHU;

- OIIPAIIOBATH CTPUMYBaH1 a00 MPUAYIIEHI TOYYTTS 1 AYMKH;

- BCTAHOBUTH JIOBIpYl BI/IHOCUHHU 3 MAILIEHTOM;

- PO3BUHYTH TBOPYI1 3/110HOCTI;

- MABUIIUTH CAMOOIIIHKY, OCOOMCTICHUH PICT;

- 31 ICHUTH CaAMOITI3HAHHS 1 CAMOBUPAKEHHS;
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- HABYUTH KOHTPOJIIOBATH MOBEIHKY 1 €MOIIii;

- 3pO3YMITH NMPUYMHHU EMOIIIMHUX po3JiaaiB abo TpyaHomis [140].

Meronuka apT-Teparii IPYHTYETbCS Ha TBEpJUKEHHI, 110 BHYTPILIHIA CTaH
JIIOJTMHH HEYCB1JIOMJICHO BIJIOMBAETHCS B 30pOBHUX 00pasax, a 3HAYUTh 1 B il MaJTIOHKAX,
CKYJBIITYpaxX, BUpoOax, 1HCTAJALISAX, KOJIaXKl Ta IHIIUX TBOPYMX IMpolecax. ApT-
Teparisi He Ma€ MPOTHUIOKAa3aHb, MAXOAUTH I OY/Ib-IKOTO BiKY 1 KaTeropii. [logione
JIKYBaHHS TIPOBOJUTHCS aOCOIIOTHO JOOPOBIILHO, HE BHUKIMKAIOYH OIOPY 1
HEraTUBHOI'O CTaBJIEHHA. Y TBOPYOMY MPOLECI HE BaXKJIMBA SKICTh a00 XyAOXKHS
IIIHHICTh CTBOPIOBAHOTO apT-00’€KTa, TOJIOBHE — 30CEPSAUTHUCS HA 3aBJaHHI 1
NOBHICTIO 3aHYpUTUCA B caM Mpouec. AHami3 MNpoBEACHOI pOOOTH MOBUHEH
3M1ICHIOBATH, B MEpIUIy 4Yepry, aBTOp, HaMararo4uch CaMOCTIMHO po3iOpatucs 1
3pO3yMITH CyTh TpoOjeMHOi curyairii. CremiagicT MCUXoJor ad0 MCUXOTEpareBT
JIMIIIE CTIPSIMOBYE 1 KOOPAMHYE TBOPUUM MTPOIIEC.

TakuM dYMHOM, IICHMXOJIOTIYHA TIpPOodiTaKTHKAa — II€ KOMIUIEKC 3aXOJiB,
CIIpPSMOBAaHMX  HA  MIATPUMKY  MCHUXIYHOro 1 (i3UYHOrO  370pOB’A
BIMCHKOBOCITYKOOBI[IB, CTa0LII3aIil0 iX EeMOI[IMHOr0 CTaHy Ta PO3BUTOK
0COOMCTICHOTO TTOTEHITIAITY.

OCHOBHI MPUHIUITY TICUXOJIOTTYHOT MPO(DIIAKTUKHU BIHCHKOBOCITYKOOBIIIB:

1. OnepaTUBHICTh MPOBEICHHS;

2. CucTeMHICTh BUKOHAHHS;

3. 'HyuKicTh 3aXO0/1iB;

4. BaraTocTymniHYaTiCTh KOMIUTIEKCY 3axoiB [147].

[Ile omgHMM BaXJIMBUM MPUHIUIIOM  IICHXOJOTIYHOI  TPOdiITaKTHKH
MOCTTPAaBMAaTHUYHOT'O CTPECOBOTO PO3JIaay € CIPIMOBAHICTh NPOPITAKTUUHUX 3aXO0/I1B
SK Ha CaMoro BIWCHKOBOCTYKOOBIS 1 HWOro JisJBHICTh, TaK 1 Ha HOTO coIlialbHE
OTOYEHHS (CiM’s, Ipy31, TOBAPHILI MO CITYXO01).

Buxoasunm 3 ychOro BHIECKAa3aHOTO, MOXHA BUIUIMTH P  3aXOJiB
PO UTAKTUIHOTO XapaKTEPy BIHCHKOBOCITYKOOBISIM, SIK1 ONMIMHUIIUCS B TPYIIl PUBHUKY
BUHUKHEHHS TTOCTTPaBMAaTUYHOTO CTPECOBOTO po3nanmy. Ilepmre, i HaironoBHile,

IPaBWJIO — 1€ aKTUBHE OIPALIOBaHHs TpaBMaTuyHOro nofii. He BapTo npuxoByBatu
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dakT ydacti B moii, o TpaBMye xapakrtep (BiCbKOBI nii, Hanpukian). HeoOxigHo
HEraHoO 3BepHYTHCSA 10 (axiBUiB (MICUXOJIOTIB, TCUXOTEPAINEBTIB, JIKapiB), sKi
NOYHYTh TPOBOAUTH MPOPUIAKTUYHI 3aXOAM s 3amoOiraHHs, BiApasy Mmicis
NCUXIYHOI TpaBMaTH3allii B MUIAX YHUKHEHHS PO3BUTKY MOCTTPAaBMATHUYHOIO
cTpecoBoro posnany [146].

OpHak He 3aBXK/IU )KUTTEBA CUTYAIIis I03BOJISIE 3BEPHYTHCS 110 (PaxiBIliB JAHOTO
npodisiro, TOMy KOKEeH BIHCHKOBOCITY>KO0OBEIb IOBUHEH MATH YSBIICHHS MPO MpaBUIIa
«IIBHJIKOD» JOMOMOTM camMoMy coOl, 1100 MaKCUMaldbHO €()EKTUBHO YHUKHYTHU
HETaTUBHUX HACIIIKIB TpaBMaTHu4yHOI cutyarii [141].

BaxxnuBuM MOMEHTOM B MpoQUIAKTUIIl TOCTTPABMATUYHOTO CTPECOBOIO
po31aay € NPUHLHUI JOTPUMAHHS Tr1€HIYHUX NPO(UIAKTUYHUX MPOLIETYp B OBEIIHII
BIMCHKOBOCITY>)KOOBIISI — TpaBWJIbHE XapuyBaHHSA, BIJMOBA BiJ 3JOBXHBAHHSA
NICUXOAKTUBHUX PEYOBHMH, PEKUM CHY 1 HecmaHHs, (Pi3WyHI HABaHTaXXEHHS TOIIO.
Hactynuuii myHKT — HEOOXiIHICTh 1H(GOPMOBAHOCTI BINCHKOBOCTYKOOBIIS PO
MOMUIMBI HACTIJKA €KCTpEeMallbHI CHUTYallii, 10 J03BOJUTh YHHKHYTH OYpPXJIHUBOI
peakIlii Ha HeraTUBHI MPOSIBU CTPECOBOI CUTYyarlii. ¥ 0ararboxX BUNAJKaX HEOOX1gHA
KOPEKIlisi TMOMMJIKOBUX YSBIICHb IIOAO CTPEcoBOi peaxilii. BilickkoBocmyx00Belb
TIOBHHEH PO3YMITH, 110 TIEPEKUBAHHS €KCTPAOPAMHAPHUX, HECTICIIU(DIIHUX MOTYTTIiB
micas TICMXIYHOI TpaBMaTH3allli — 1€ HOpMalbHAa pEAKIlis Ha «HEHOPMAIbHI»
ob0craBuHH. Kpim Toro, /1t TpOo(dITAKTHKK XPOHIYHOTO MEepPediry mocTTpaBMaTUIHUX
po31aaiB BIMCHKOBHI IMOBHHEH 3HATH NPOSBU CTPECOBOI peakiii 1 XapaKTepHi

OCHOBOMOJIOKHUM B MMIJITOTOBIII BIHCHKOBOCITYOOBIIIB 10 YMOB 00MOBUX Aiil €
dopMyBaHHS HaBUYOK CaMOJOIOMOTH, HaBYaHHSI METOJaM peJakcaiii Ta
camoperyniii. OQHUM 3 TaKUX METOJIIB POOOTH MOKE BUCTYMaTu apT-Tepamis. Kpim
ydacTi B mOpoiIakTH4HIi poOOTI camMoro BiMCHKOBOCITYXOOBIS, HOro OJIM3bKE
OTOYEHHS TAaK0X Ma€ OyTH aKTHUBHO 3a]lifHI B JJaH1# TiSIBHOCTI.

Ponunam 1 OMM3BKUM JIIOASIM, OTOYYHOYMM BiHCBKOBOTO, HEOOXIIHO 3HATH

HACTYIIHI CTpaTerii MOBEIIHKHU:
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1. YBaxHO BHCIyXalTe PO3MOBIJI BIHCHKOBOCITYKOOBISI PO T, IO HOMY
JOBeJIOCs MepexuTH. [ly)ke BaKJIMBO JaTH MOMY BUTOBOPUTUCA B KOMQOPTHIN
00CTaHOBIIl MOpaJbHOL H1ITPUMKHI OIM3BKO1 1 KOXaHo1 JIIOIUHU.
BiticbkkoBoCTy>k00BeIlb MOBUHEH 3HATH, IO WOTO OJM3bKI TOTOB1 JIOMOMOTTH HOMY
TICUXOJIOTIYHO IMTOBEPHYTHUCS 10 HOPMAJILHOTO, 3BUMHOTO KUTTSI.

2. [IposiBiTH TEpHiHHSA A0 CKapr, TPUBOT 1 MPOOJIeM BICHKOBOCITYOOBIIS, SIKi
HEMUHYY€ BUHUKAIOTH MICJsi OOHOBOTO cTpecy. 3BEpHITh yBary Ha IMCHUXOJIOTTUHUNA
CTaH BIMCHKOBOCTYKOOBISA: YW MPUCYTHIA y HBOTO JUCKOM(OPT, IiIBHUILEHA
JPATiBIMBICTh, TPUBAIUN 3HIKCHUN HACTPIN, TPUBOKHUMA CTaH 1 T. 1.

3. Heo6xi1HO BpaxoByBaTH, 10 3a Yac CIy>KOU BIMCHKOBOCITYKOOBEIb BIJIBUKAE
BIJl YMOB MHUPHOTIO JKUTTS, 1 BapTO 3MUPUTHUCH 3 JCSIKUMHU 3MIHAMH, Kl HEMUHYYE
3’ ABJISIFOTHCSA (HAMPUKIIA[, 3BUYKA BCTABATH B OJIMH 1 TOH K€ Yac, KIacTH pedl YiTKO Ha
CBOI MICIIf 1 T. 1H.).

4. He 3aoxouyiiTe BXMBAaHHS AQJIKOTOJIIO, HIKOTHHY Ta I1HIIMX HETaTHMBHUX
peuoBuH. IlocrapaiiTecs opraHizyBaTd aJbTEpHATUBHI CIOCOOM pO3CIabJIeHHS
(Macaxx, MporyisiHKH, apT-Tepamisi). Ilpuaymaiite siKych IiKaBy IsUIbHICTB IS
BIICBKOBOCITYKOOBIISI, HE 1aBaiiTe HOMY «CHJITH CKJIABIIN PyKW». Best ¢imM’st moBUHHA
JTOTPUMYBATUCA OJHIET MOJEIl TOBEAIHKH, HE TOBHHHO BUHHMKATH MPOTUPIY 1
cynepedok. [lorpiOHO yHUKaTH KOH(IIIKTIB BCepenrHi poaunu [ 144].

TakuM 4YHHOM, TICMXOJOTIYHA MPOQITAKTUKA MOMIMBOCTI BUHUKHEHHS
NOCTTPAaBMATHUYHOTO CTPECOBOIO pPO3JIaJy y BIHCBKOBOCITYKOOBIIB, SIKI MEPEXHIN
JIOCBiJ] y4acTi y BIMCHKOBHX KOH(QIIIKTaX, BUSABISAETHCS HEOOXITHOIO IJIST KOPEKIIii
COITIaJIbHOT MOBEJIHKM BIMCHKOBOCIYOOBIIIB, TMOJIMIICHHS iX KOMYHIKaOEJIbHOCTI,
PO3BUTKY 3A10HOCTEM N0 camopeanizailii, JA03BOJY ICUXOJOTIYHUX 1 IOJOJaHHS
comanbHuX KoHGiKTIB. Kpim Toro, 1me momomoske 3amoOirTd BHUCHAaXKEHHS,
nedopMyBaHHS CTPECOM, NTEPEBAHTAXKEHHIO TICUXIKH, HABUUThH BIICHKOBOCITY>KOOBIIIB
3HIMAaTH BHYTPIIIHIO HANPYXEHICTh 1 TPUBOXKHICTb, 30UIBIIUTH pECYpCcH 1
CTpECOCTIHKICTB opraHizmy. Came BCEOTIHUHN MiAX11 0 ICUXOJIOTTIHOT PO ITTaKTHKH

HaOUIbIN epeKTUBHUI 711 cTablTi3allii cTaHy BiChbKOBOCTYk00BIIiB [145].
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3HaYYyIIUM METOJIOM IICHXOJIOTIYHOI peabimTalii BiMCBKOBOCIIY»KOOBIIIB 3
MOCTTPAaBMAaTHYHUM CTPECOBUM PO3JaJIOM € apT-Tepaltisi, IepeBaramMmu sSKOi € IMUPOKHIA
BUOIp BUIIB 1 METOMIB, BUKOPUCTOBYBaHUX (haxiBisiMu. Ha apT-3aHsTTAX, B Iporect
cyOmimariii, JrOaWHA, 1O CYTi, IMEPETBOPIOE HETATHBHUM BHUJA €HEprii (crpax,
pO3ZIpaTyBaHHsI, arpecis) B MO3WTHUBHE TBOpue caMoBHpaxkeHHs. [lig yac poOoTw,
HaBiTh 0€3 KOpEKIIWHMX Ta JOJAaTKOBHX 3aHATh, HECBIOMO BiIOYBa€ThCA
TpaHcdopMalris MoYyaTkoBOi MPOOIEMH 1 HACTAE TMMO3UTUBHHUM TEPAIICBTUUHUN e(EKT.
B mpoieci apT-AisiIbHOCTI JtOAMHA PO3CHA0ISIETHCS, 3HIMAE HAMNpPYry 1 CKYTICTb,
HEPBOBA CUCTEMa 3aCMOKOI0€eThes. [TokazanHsIMHU 10 JIIKYBaJIBHOI Teparii MOKe CTaTu
Oy1b-sIK€ BIAXUJICHHS TICUXOEMOIIIHHOT0 a00 TICUXIYHOTO CTaHy JIOJIUHH.

[loka3anHsiMH JUIsl  3aCTOCYBaHHS —apT-Tepamii miJ 4ac peaOumiTamii
BICHKOBOCITYKOOBIIIB 13 TIOCTTPAaBMAaTUIHUM CTPECOBUM PO3JIaJIOM € CTPEC, JIeTIpecis,
OPUTHIYEHUHA HACTpid, IMITyJIbCUBHICTh 1 €MOLIHa HECTIMKICTh, cTpaxu, (oOii,
3aHMKEHA CAaMOOIIIHKA, HETaTHUBHA «SI-KOHIEMIlis», IJBUINCHA TPHUBOXKHICTh. Y
HaIi mporpami «Becenka HacTporo» peabuTiTaiiHuX 3aHATh JIs 3HATTS HETaTHBHUX
CUMIITOMIB MU 3aCTOCOBYBaJIM KOMYHIKaTUBHI I'pU, TAKTHIIbHI BIIPABH, MAJIFOBaHHS 32
JOTIOMOTOI0 BIJIOMTKIB JIMCTS, JAWXaJlbHA TIMHACTHKA, ayTOTPEHIHTH, BrajyBaHHS
eMOI[ill 3a I1HTOHAIlEID, PO3IJISA MIKTOrpaMu, IUIacTUiIiHOrpadis, MalllOBaHHS
oJiBISIMU 1 hapbamu, penakcaitis, po3risi potorpadiii, po3MaIbOBYBaHHS KaMIHIIIB

BiiicbkoBOCTY>KOOBITI, SKI ONMUHUIUCA B CHUTYyallli BIMCHKOBOTO KOH(QIIIKTY,
noTpeOyOTh TMCUXOJOTIYHOI MPO(IIAKTUKKM BHHUKHEHHS IMOCTTPaBMAaTHYHOIO
cTpecoBoro posnamy. llepm 3a Bce, 1¢ TMOBHHHAa OYTH TIiATOTOBKA
BIICHKOBOCITY>KOOBIIIB 0 YMOB OOMOBUX [1i, POpMyBaHHS HABUYOK CaMOJOIOMOTH,
HAaBYaHHS METOJaM peJakcalii Ta caMOperyisauli, a Takoxk poboTa 3 CiM’sIMHU
BICHKOBOCITYKOOBIIIB, OITHUMI3aIlisl cTpaTerii iX TMMOBEMIHKM 1 CTaBJICHHS [0

TPaBMOBAHOTO BifiCbKOBOCITYx)00BI1s [ 139].
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SECTION 3. PUBLIC HEALTH AND HEALTHCARE
DOI 10.46299/1SG.2021.MONO.MED.11.3.1

3.1 Pattern of active blood donors donating for more than 10 years based on the
results of laboratory, morphologic, biochemical and biophysical blood test of
periferal blood

Blood transfusion service and its social component — donorship must be the
priority areas of the state policy because the results of its work are of paramount
importance. The main task of the blood transfusion service is supply of high quality
components for blood transfusion therapy. Quality of blood components is compliance
of properties and specifications of the blood component supplied to the recipient with
the set standards. Strict order of conformance with the approved regulations and
procedures is important at all technological states and is a cornerstone of blood
transfusion service products quality. All actions, planned and implemented, starting
with planning donorship and ending with the finished product manufacturing and
storage conditions, are important for ensuring the quality as the final result [151]. In
spite of the lately increasing number of scientific research programs on donor blood
storage, integrated solution of this problem remains a challenging open issue. We
studied parameters indicative of iron metabolism in donors, and glycolytic processes
in peripheral blood erythrocytes depending on history of donations, donors’ health at
the time of plasma donation via automatic plasmapheresis, issues of donorship
optimization, and its medical and social aspects [152]. Potential donors reserve
decrease negatively affects the volumes of donor blood collected by the blood
transfusion service of Ukraine [153]. Reducing number of donors in contrast to the
increasing need for blood components and products is a topical issue of present-day
transfusion medicine because the number of donors is decreasing by 10-15 % annually
worldwide [151]. Exceedance of regulated number of annual donations and absence of
strict control of metabolic processes in the donors can lead to abnormalities of macro-
and microelement, amino acid, protein and carbohydrate metabolism and enzyme
system dysfunction, which ultimately results in iron deficiency and diseases in regular

blood donors. First of all, unregulated donations can disturb metabolism of iron and
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microelements ensuring adequate hemoglobin synthesis and erythropoiesis,
functioning of metal-dependent enzyme systems and plastic processes [154].
Pathogenic factor of iron deficiency is its negative balance caused by the discrepancy
between resorption and intake, or high losses. Iron deficiency leads to erythrocyte
transport function impairment (oxygen and carbon dioxide transporting), shortening of
their life cycle from 120 to 56 days, and reduction of resistance to different physical
and chemical factors, in particular impact on erythrocytes in donors with latent iron
deficiency: freezing at ultra-cold temperatures leads to hemolysis increase to over 30
% when reference rate is 2-5 %. Acid resistance of erythrocytes decreases almost 2-
fold (acid erythrograms demonstrate destruction of the main erythrocyte mass during
the first 8 minutes instead of 15-16 minutes). In iron deficiency, erythropoiesis
intensity is not accompanied by increased production of erythrocytes, but causes
metabolic, functional and morphologic changes in them, which is of particular
importance for blood donors because, on an average, 5% of donors stop donating for
the reason of deterioration of the peripheral blood parameters [152]. Erythrocyte
destruction caused by metabolic, functional and morphologic changes in them leads to
macrophage system overstraining. Besides, the above-mentioned changes in the
erythrocytes of the blood donors result in donor blood quality lowering and,
consequently, lower quality of blood components containing erythrocytes, which can
affect the results of blood transfusion therapy and recipients’ health [153]. Iron
metabolism evaluation method used for blood donors by the Ukrainian blood
transfusion service and approved legally provisions measurement of hemoglobin
parameter pathophysiology of which changes only at the stage of overt iron deficiency
[152,156]. Peripheral blood parameters abnormality detected by the establishments of
the blood transfusion service in more than 5 % of blood donors is a cause of denial of
donations, while iron deficiency was found in 25-50 % of the active donors [151].
Study of the latent abnormalities of iron metabolism and related changes of physical
properties of erythrocytes, rheological abnormalities and energy processes in
erythrocytes of blood donors, as well as development of correction and prevention

methods is a topical issue for the state blood transfusion service. In spite of paramount
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importance of the energy processes progress in erythrocytes, their impact on functional
capacity of peripheral blood erythrocytes in the body of active donors, the study of this
problem has just started, which calls for the development of diagnostic methods for
detection of the above-mentioned changes and methods of their correction [152,156].

All the above-mentioned defines the important problem of the modern
transfusion medicine — determination of theimpact of the changes of laboratory,
morphologic, biochemical and biophysical parameters of donor erythrocytes and
pathophysiologic grounding of donation safety. Solution of this problem will make
available the important data on pathologic states inducing qualitative morphologic
changes in erythrocytes in active donors and detection o early symptoms of such
abnormalities for timely correction.

However, previous research in this field did not provide clear and unambiguous
answer regarding the possibility of evaluation of the latent abnormalities of laboratory,
morphologic, biochemical and biophysical parameters of donor blood erythrocytes and
pathophysiologic grounding of donation safety, in particular, depending on how long
the person has been donating blood.

The study included 459 donors who donated in clinical centers of the Chair of
Hematology and Transfusion Medicine of Shupyk National Healthcare University of
Ukraine, Kyiv, Ukraine.

All donors were examined pursuant to the Medical Examination Procedure for
Donors of Blood and (or) its Components approved by Decree of the Health Ministry
of Ukraine no. 385 dated 01.08.2005 — On Infectious Safety o Donor Blood and its
Components as donors whose blood is used for production of components. Before
donation, blood donors filled questionnaire and were examined by qualified specialists
pursuant to the requirements of the applicable Medical Examination Procedure for
Donors of Blood and (or) its Components. Hemoglobin was measured for all the
donors (RR: M —no less than 130 g/l, F — no less than 120 g/l). Blood donation volume
was determined on the basis of hemoglobin test (max volume — 450 ml excluding blood
volume drawn for the test (up to 40 ml). For active blood donors, it is necessary to

consider the interval before the donations that should not be less than 60 days from the

76



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

date of the previous donation, as well as number of donations per year — no more than
5 for men and 4 for women. After blood donation, alanine aminotransferase (ALT, RR
0,1 — 0,68 mmol/h-1) level was measured in donors’ blood; it was also tested for
hemotransmissive infections (HIV 2, hepatitis B, hepatitis C, syphilis).

459 blood donors (231 men and 228 women) were examined, among which 299
were active donors (148 men and 151 women) donating on regular basis, no less than
3 times a year and 160 first-time registered donors (83 men and 77 women). First-time
registered donors made the control group of our research. According to age
classification (WHO, 1991), first-time donors were divided into three subgroups:
young donors — 48 (26 men and 22 women aged 20-34), middle-aged donors — 62 (30
men and 32 women aged 35-44) and ripe-age donors — 50 (27 men and 23 women aged
45-59). Mean age of the first-time donors from the control group was 38,90+1,31 (20-
59 years old). Mean age of the male donors was 39,66+1,53 (22-59 years old). Mean
age of female donors was 37,56+2,45 (20-57 years old). All 160 first-time donors were
practically healthy and eligible for donation subsequent to the result of survey,
examination by specialists and hemoglobin level. Markers of hemotransmissive
infections were all negative. ALT level was within the normal limits,

Since the control group was made by first-time donors, for convenience of
systematization and reflection of the results of scientific research, objectivation in
research data comparison, all the examined active donors were divided into three
groups depending on the number of years they were donating and, consequently,
increasing risk of latent metabolic abnormalities: group | — 146 donors (76 men and 70
women) donating from 2 to 5 years (number of donations in men was 10,41+0,96 (from
3 to 24), in women - 10,414+0,96 (from 3 to 18). Mean age of group I active donors
was 38,49+1,43 (20 — 58 years old). Mean age of male donors was 39,18+1,65 (20-58
years old). Mean age of female donors was 36,25+2,89 (22-58 years old). Group Il —
98 donors (43 men and 55 women) donating from 6 to 9 years (number of donations in
men was 28,33+1,47 (from 18 to 44), in women - 27,71£1,23 (from 23 to 32). Mean

age of group II active donors was 41,32+1,71 (26 — 59 years old). Mean age of male
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donors was 41,08+1,89 (28-59 years old). Mean age of female donors was 42,14+4,19
(26-57 years old).

Group 1 — 55 donors (29 men and 26 women) donating for more than years
(number of donations in men was 48,95+1,38 (from 37 to 59), in women - 49,00+5,11
(from 39 to 66). Mean age of group II active donors was 44,82+1,28 (32 — 56 years
old). Mean age of male donors was 44,27+1,44 (32-54 years old). Mean age of female
donors was 46,83+2,86 (40-56 years old). Mean age of the examined active donors was
40,90+0,91 (20-59 years old). Mean age of male donors was 41,04+1,01 (20-59 years
old). Mean age of female donors was 40,44+2,07 (22-58 years old). Groups of the
examined donors were similar in terms of age and sex distribution. Research was
approved by the Ethics Committee of Shupyk National Medical Academy of
Postgraduate Education of the Health Minstry of Ukraine. The following methods were
used: general blood tests, blood chemistry, specific blood chemistry, radioimmune and
enzyme-immunoassay, atomic absorption spectroscopy, statistic methods. Devices and
chemical agents used for the research were registered and certified in Ukraine. Devices
were subjected to metrological monitoring in the due time. Hemoglobin measuring,
erythrocyte, leukocyte, platelet count and calculation of RBC indices were performed
in the laboratory of the State Enterprise Road Blood Transfusion Station of the
Northwestern Railway on the automated analyzer PCE-210 (ERMA, Japan).

Determination of serum iron was performed according to beta-phenantroline
method. Total iron binding capacity (TIBC) was evaluated by transferrin (TF)
saturation with three-valence iron. Unsaturated (latent) iron binding capacity (UIBC)
was calculated as difference between TIBC and iron concentration. Transferrin
saturation coefficient (TSC) was calculated as serum iron (SI)/TIBC ratio. Serum TF
was determined by TIBC value. Serum ferritin (FN) was evaluated by
radioimmunoassay technique using IPMO-®EPPUTHH set (Belarus). Mechanical
resistance of erythrocytes was evaluated according to Marmont-Bianca method. Blood
viscosity parameters, aggregation of erythrocytes and platelets were determined in
accordance with S. Moiseev et al method (1990) — panel of methods allowing for

evaluation of the main parameters that are determinative for blood viscosity properties
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— aggregation of platelets and erythrocytes, erythrocyte deformability, hematocrit.
Optical transmission of erythrocytes (OTE) was determined in accordance with Danop-
Marikovaski method (1964). Physical and chemical parameters of erythrocyte
membrane penetrability (PEMP) was evaluated in accordance with O. Kulapina et al.
method (2006). Red blood cell distribution width (RDW) was determined
automatically on automated hemo analyzer PCE-210 (ERMA, Japan). Effectiveness of
erythropoiesis value (EEV) was evaluated in accordance with G. Kozinets et al. method
(1988). All data obtained in the course of research were statistically processed.
Research scope sample was analyzed by Student’s t-test and Mann-Whitney
nonparametric U-test, correlation and dispersion analyses. For data analysis, IBM
SPSS Statistics 22.0 and Excel XP were used.

First-time blood donors pattern based on the results of laboratory, morphologic,
biophysical and biochemical peripheral blood tests.

459 blood donors (231 men and 228 women) were examined. 160 of them (83
men and 77 women) were first-time donors and they made the control group (1), while
299 donors (148 men and 151 women) were regular blood donors donating for more
than two years (no less than 2 times a year) — they made thestudy group (I1). According
to the age classification (WHO, 1991), first-time donors (control group, n=160) were
divided into three subgroups: young donors — 48 (26 men and 22 women) aged 20-43,
middle-aged donors — 62 (30 men and 32 women) aged 35-44, ripe age donors (27 men
and 23 women) aged 45-59.

Active donors (n=299) were divided into 3 groups: | (n=146) — donating from 2
to 5 years: young donors — 41 (22 men and 19 women), middle-aged — 56 (29 men and
27 women), ripe age — 49 (25 men and 24 women); Il (n=98) — donating for 6-9 years:
young donors — 33 (13 men and 19 women), middle aged — 41 (16 men and 25 women),
ripe age — 24 (14 men and 11 women) and Ill (n=55) donating for 10+ years: young
donors —19 (11 men and 8 women), middle aged — 19 (8 men and 11 women), ripe age

— 17 (10 men and 7 women). The data is presented in Table 1.
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Table 1
Active Donors Pattern depending on donation career, age and sex (n=299)

Donation Young age, Middle age, Ripe age, Total

career 20— 34 35-44 45 — 60 (n)
men women | men women | men women
(n) (n) (n) (n) (n) (n)

2-5 22 19 29 27 25 24 146
(n=41) (n=56) (n=49)

6-9 13 19 16 25 14 11 98
(n=33) (n=41) (n=24)

10 + 11 8 8 11 10 7 55
(n=19) (n=19) (n=17)

Total 46 46 53 63 49 42 299
(n=92) (n=116) (n=91)

In first-time donors, mean hemoglobin level was 138,88+0,95 g/I: in men -
142,72+0,81 g/1(135 g/1 - 150 g/l), in women — 132,06+0,89 g/1 (127 g/1 - 140 g/l).
Hemoglobin level was higher in male than in female donors (p<0,001). In first-time
donors, erythrocyte count was, on an average, 4,63+0,03 % 10"%/1. In the examined male
donors it was, on an average, 4,76i0,03><1012/1 (4,5><1012/| - 5,O><1012/|), in female —

4,4OiO,O3><1012/1 (4,2><1012/I - 4,7><1012/I). Erythrocyte count was higher in men than

in women (p<0,001). In the examined male donors, leukocyte count was in the mean
6,86£0,21x10°/1 (4,4x10°/ - 8,6x10°/1), in female — 6,79+£0,29x10°/1 (8x10°/ -
9,2><109/I). Average leukocyte count in the group of first-time donors was
6,83io,l7><109/I. In first-time donors, platelet count was, on an average,
203,40:|:1,97><109/|. In the examined male donors it was, on an average,
204,38+2,69x10°/1 (180x10°/1 - 230x10°/1), in female — 201,76+2,71x10/1 (190x107/l

- 210><1012/I). Erythrocyte count was higher in men than in women (p<0,001).
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In the group of first-time donors, reticulocyte count was, on an average,
0,88+0,05 %o. In the examined male donors, mean reticulocyte count was 0,87+0,05,
in female — 0,88+0,04 %o. There were no significant age- or sex-dependent differences
between mean leukocyte, platelet and reticulocyte counts in the examined first-time
donors (p>0,05).

In the first-time donors, mean cell hemoglobin (MCH) was, on an average,
30,63%0,25 pg (27-33 pg). In female donors, mean MCH was 29,40+0,42 pg (27-31
pg), in male - 31,13+0,24 pg (28-33 pg). There was no significant sex-dependent
difference in MCH in the examined first-time donors (p>0,05). In all first-time donors,
mean corpuscular volume (MCV) was, on an average, 93,41+0,91 (84-97 fl). In female
donors, mean MCV was 94,22+1,6911 (89-97 fl), in male — 92,29+1,0111 (84-96 fl).
There was no significant sex-dependent difference in MCV in the control group
(p>0,05). In all first-time donors, mean corpuscular hemoglobin concentration
(MCHC) was, on an average, (34,38+0,23 % (33-35%). In female donors, mean
MCHC was 34,3540,31 % (33-35 %), in male — 34,41+£0,41% (33-35%). There was
no significant age- or sex-dependent difference in MCHC in this group (p>0,05).

We performed cytometry of peripheral blood erythrocytes of the first-time
donors. Mean corpuscular diameter was, on an average, 7,192+0,06 mcm?, micro- and
schistocytes - 4,80+0,14f1, anisocytosis - 4,02+0,14 %,discocytes - 80,41+0,45 %,
abnormal shape - 19,59+0,55 %. There was no significant age- and sex-related
difference between average mean corpuscular diameter, micro- and schistocyte count,
% of anisocytosis, discocytes and abnormally shaped erythrocytes in first-time donors
(p>0,05). In first-time donors, mean serum iron (SI) was 20,04+2,03 umol/l, and it was
higher in male donors (p<0,01).

In fist-time donors, TIBS was, on an average, 57,25+2,49 umol/l. In the
examined male donors, TIBS was, on an average, 56,52+2,37 umol/l (52,05 - 61,03
umol/l), in female — 58,55+2,20 pmol/l (54,87 - 62,05 umol/l). TIBS was higher in
females (p<0,01). In the examined male donors, UIBS was, on an average, 35,77+4,07
umol/1(28,05 - 43,37 umol/l), in female - 39,78+3,53 umol/l (34,18 - 45,65 umol/l).

In general, the mean UIBC for the group of the first-time donors was 37,21+4,31
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umol/l. UIBC was higher in females (p<0,01). In first-time donors, TSC was, on an
average, 35,184+4,90 %. In the examined male donors, man TSC was 36,88+4,74 %
(28,60 - 46,10 %), in female — 32,17+3,63 % (26,40 - 38,30 %). TSC was higher in
male donors (p<0,01). In first-term donors, serum TF was, on an average, 2,2340,10
g/l. In the examined male donors, serum TF was 2,204+0,09 g/1 (2,03 - 2,38 g/l), in
female — 2,28+0,09 g/l (2,14 - 2,42 g/l). Serum TF was higher in female donors
(p<0,01). In the examined male donors, serum FN was, on an average, 24,91+2,14
mcg/l (20,64 - 30,12 mcg/l)in female — 19,19+1,41 mcg/1(17,15 - 21,82 mcg/l). In
general, the mean serum FN in the group of first-time donors was 22,854+3,36 mcg/I.
Serum FN was higher in male donors (p<0,001). In young donors, serum iron was, on
an average, 21,43+1,56 pmol/l (19,1 - 24,0 pmol/l), in middle-aged donors -
20,17£1,86 umol/l (17,4 - 24,6 umol/l), in ripe age donors - 18,03+1,14 umol/l (16,4 -
19,8 umol/l).

Serum iron level in young first-time donors was higher than in middle-aged
(p<0,05) and ripe age (p<0,001) donors. The level of serum iron in middle-aged donors
was higher than in the ripe age donors (p<0,01). Average level of serum TF in young
donors was 2,1340,06 g/1 (2,03 - 2,24 g/l) in middle-aged - 24+0,05 g/1 (2,15 - 2,35
g/l), in ripe age - 2,35+0,05 g/1(2,26 - 2,42 g/l). Average level of serum FN in young
donors was 24,01+4,17 mcg/ml (17,21 - 30,12 mcg/ml), in middle-aged donors -
22,88+3,08 meg/ml (17,49 - 26,55 mcg/ml), in ripe age donors - 21,34+2,18 mcg/ml
(17,15 - 24,21 mcg/ml). Serum FN in young donors was higher than in the ripe age
(p<0,05). There was no significant difference in serum FN level between first-time
young and middle-aged donors and middle-aged and ripe age donors.

In all first-time donors, RDW was 79,81+0,81 f1 (79,01 - 80,71 fl). There was
no significant sex-related difference in RDW in the examined first-time donors
(p>0,05). The margin of errors for mean values for erythrocyte populations varied
between 0,4 — 4,1% of the reference value. In most cases, it did not exceed 1-2%.
According to the criteria approved for biology and medicine, accuracy achieved in the
process of research is quite high. The data obtained is reliable and can be used both in

practical work and as reference points.
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Infirst-time donors, OTE was 0,006+0,001 g/ml (0,005+0,001 - 0,007+0,001
g/ml). There was no significant sex-related difference in OTE in the examined first-
time donors (p>0,05). There was no significant sex-related difference in erythrocyte
aggregation, platelet aggregation index and hematocrit in first-time donors (p>0,05).

We established that in the group of first-time donors solid concentration in
erythrocytes (%) was 43,7440,11 g per 100 ml, solid content in erythrocyte was
27,54+0,17 pg, water content in erythrocyte - 67,09+0,18 %, PEMP - 1,49+0,01 U.
There was no significant sex-related difference in solid concentration in erythrocyte,
solid content in erythrocyte, water content in erythrocyte and PEMP in first-time
donors (p>0,05). We established that in the group of first-time donors erythrocyte
fragmentation was, on an average, 1,74+0,09 % (0,75 - 3 %). There was no significant
sex-related difference in erythrocyte fragmentation in first-time donors (p>0,05).
While testing heat resistance of erythrocytes, there was no pink staining of plasma in
any of 160 tested samples, which means that there was no thermal hemolysis.

We established that in the group of first-time donors 2-3-biphosphoglyceric acid
(2,3-BPG) concentration in erythrocytes was 13,52+0,54 umol/g of hemoglobin. In
first-time female donors, 2,3-BPG concentration in erythrocytes was, on an average,
13,47+0,71 pmol/g of hemoglobin, in male donors it was respectively 13,64+0,63
umol/g of hemoglobin.

We established that in the group of first-time donors adenosine triphosphoric
acid concentration (ATP) concentration in erythrocytes was 3,28+0,17 umol/g of
hemoglobin. In first-time female donors, ATP concentration in erythrocytes was, on
an average, 3,29+0,34umol/g of hemoglobin, in male donors it was respectively
3,2740,21umol/g of hemoglobin.

In first-time donors, adenosine diphosphoric acid (ADP) concentration in
erythrocytes was 1,2140,08 umol/g of hemoglobin. In first-time female donors, ADP
concentration in erythrocytes was, on an average, 1,204+0,12umol/g of hemoglobin, in
male donors it was respectively1,22+0,09 umol/g of hemoglobin.

In first-time donors, adenosine monophosphoric acid (AMP) concentration in

erythrocytes was 0,4040,03 umol/g of hemoglobin. In first-time female donors, ADP
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concentration in erythrocytes was, on an average, 0,394+0,54umol/g of hemoglobin, in
male donors it was respectively0,39+0,07 umol/g of hemoglobin.

Cumulative ATP + ADP + AMP concentration in erythrocytes of first-time
donors was 4,89+0,28 umol/g of hemoglobin. In first-time female donors, ATP + ADP
+ AMP concentration in erythrocytes was, on an average, 4,90+0,54umol/g of
hemoglobin, in male donors it was respectively4,88+0,37 umol/g of hemoglobin.

Results of the performed laboratory, morphologic, biochemical and biophysical
tests: erythrocyte index determination, reticulocyte count, RDW, OTE, test for
aggregation and penetrability of erythrocyte membranes, thermal, mechanical and acid
resistance (of erythrocytes) testing, effectiveness of erythropoiesis value
determination, study of energy metabolism in first-time donors erythrocytes
demonstrated that the examined person making the control group of donors are
practically healthy people whose test results are within normal limits for their age
group.

Pattern of active blood donors donating for 2-5 years based on the results of
laboratory, morphologic, biochemical and biophysical tests of peripheral blood.

In group | active donors hemoglobin concentration was, on an average,
138,18+8,98 g/l. There was no significant difference in hemoglobin concentration,
erythrocyte and platelet count between Group | donors and control group donors
(p>0,05). In group I active donors, reticulocyte count was, on an average 0,88+0,05
%o:examined male donors - 0,87+0,05%o, femal donors — 0,88+0,04 %o. There was no
significant sex-related difference in the mean leuocyte, platelet and reticulocyte count
in the examined group | active donors (p>0,05). In group | active donors, mean MHC
was 30,63+0,25pg(27 - 33 pg). In female donors, MHC was, on an average
29,40+0,42pg (27 - 31 pg), in male donors - 31,13+0,24pg (28 - 33 pg). There was no
significant sex-related difference in MHC in the examined group | active donors
(p>0,05). In group I active donors, mean MCV was 93,41+0,9111 (84-97 fl). In female
donors, MCV was, on an average 94,22+1,6911 (89-97fl), in male donors - 92,29+1,0111
(84-96 fl). There was no significant sex-related difference in MCV in the examined

group | active donors (p>0,05). In group I active donors, mean MCHC was 34,38+0,23
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% (33-35 %). In female donors, MCHC was, on an average 34,35+0,31 % (33-35 %),
in male donors - 34,41+0,41 % (33-35 %). There was no significant sex-related
difference in MCHC in the examined Group | active donors (p>0,05). In young active
donors, the results of the peripheral blood test were within the normal limits. It was
established that mean hemoglobin concentration as well as erythrocyte and platelet
count was higher in male donors (p<0,05), while average leucocyte count was the same
in both sexes (p>0,05). There was no significant difference in peripheral blood
parameters between young active donors and control group donors (p>0,05).

In middle-aged active donors, the results of the peripheral blood test were within
the normal limits. It was established that mean hemoglobin concentration as well as
erythrocyte and platelet count was higher in male donors (p<0,05), while average
leucocyte count was the same in both sexes (p>0,05). There was no significant
difference in peripheral blood parameters between middle-aged active donors and
control group donors (p>0,05) as well as between young and middle-aged active donors
(p>0,05).

Extended peripheral blood test was performed for all ripe age active donors of

study group I. Hemoglobin concentration was, on an average, 137,84+7,90 g/l,

erythrocyte count -4,6010,27><1012/I. (p<0,001). There was no sex-related significant
difference in reticulocyte count between group | ripe age active donors (p>0,05). There
was no significant difference in reticulocyte count between group | ripe age active
donors and control group donors (p>0,05). In group I ripe age active donors, the results
of the peripheral blood test were within the normal limits. It was established that mean
hemoglobin concentration as well as erythrocyte and platelet count was higher in male
donors (p<0,05), while average leucocyte count was the same in both sexes (p>0,05).
There was no significant difference in hemoglobin concentration, erythrocyte,
reticulocyte and leukocyte count between young, middle-aged and ripe ageactive
donors (p>0,05), while man platelet count in ripe age active donors was higher than in
young and middle-aged donors (p<0,05). We performed cytometry of peripheral blood
erythrocytes in this group of donors. Mean corpuscular diameter was, on an average,
7,192+0,06 mcm?, micro- and schistocytes - 4,80+0,1411, anisocytosis - 4,02+0,14 %,
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discocytes - 80,41+0,45 %, abnormal shape - 19,59+0,55 %. There was no significant
age- and sex-related difference between average mean corpuscular diameter, micro-
and schistocyte count, % of anisocytosis, discocytes and abnormally shaped
erythrocytes in group | donors (p>0,05).

In group I active donors, SI was 20,04+2,03 pmol/l. In the examined male
donors, SI was 20,75+1,94 umol/l (17,30 - 24,60 umol/l), in women - 18,77+1,53
umol/1 (16,40 - 21,30 pmol/1). SI was higher in male donors (p<0,01).

In group I active donors, TIBS was, on an average, 57,25+2,49 umol/l. In the
examined male donors, TIBS was, on an average, 56,52+2,37 umol/l (52,05 - 61,03
umol/l), in female — 58,554+2,20 umol/l (54,87 - 62,05 umol/l). TIBS was higher in
females (p<0,01). In group | active blood donors, UIBS was, on an average,
37,21+4,31umol/l. UIBC was higher in females (p<0,01).

In group I active blood donors, TSC was, on an average, 35,18+4,90 %. In the
examined male donors, man TSC was 36,88+4,74 % (28,60 - 46,10 %), in female —
32,1743,63 % (26,40 - 38,30 %). TSC was higher in male donors (p<0,01). In group |
active blood donors, serum TF was, on an average, 2,2340,10 g/l. In the examined male
donors, serum TF was 2,20+0,09 g/1 (2,03 - 2,38 g/l), in female — 2,28+0,09 g/l (2,14
- 2,42 g/l). Serum TF was higher in female donors (p<0,01). In the examined male
donors, serum FN was, on an average, 24,91+£2,14 mcg/l (20,64 - 30,12 mcg/l), in
female — 19,19+1,41 mcg/l (17,15 - 21,82 mcg/l). In general, the mean serum FN in
Group I active blood donors was 22,85+3,36 mcg/l. Serum FN was higher in male
donors (p<0,001). In middle-aged donors, mean SI was 20,17+1,86 umol/1 (17,4 - 24,6
umol/l). In ripe age donors, mean SI was 18,03+1,14 umol/1 (16,4 - 19,8 umol/l1). SI
in group | young donors was higher than in middle-aged (p<0,05) and ripe age
(p<0,001) donors. Sl in middle-aged donors was higher than in ripe age donors
(p<0,01).

In young donors, TIBS was, on an average, 54,60+1,54 umol/l (52,05 — 57,44
umol/1). TIBS in ripe age donors was higher than in middle-aged (p<0,001) and young
donors (p<0,001). TIBS in middle-aged donors was higher than in young donors
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(p<0,001). In middle-aged donors, UIBS was, on an average, 37,29+3,00umol/l (31,30
— 42,60 umol/l).

In group | ripe age active donors, UIBS was higher than in middle-aged
(p<0,001) and young donors (p<0,001). UIBS in group | middle-aged active donors
was higher than in young donors (p<0,001).

In young donors, TSC was, on an average39,344+3,77 % (33,9 — 46,1%), in
middle-aged donors - 35,17+3,88 % (29,0 - 44,0 %), in ripe age donors - 30,02+2,47
% (26,4 - 33,7 %). TSC of young donors was higher than in middle-aged (p<0,01) and
ripe age (p<0,001) donors. TSC of middle-aged donors was higher than in ripe age
donors (p<0,001). In young donors, serum TF was, on an average, 2,13+0,06 g/1 (2,03
- 2,24 g/l), in middle-aged donors - 2,24+0,05 g/1 (2,15 - 2,35 g/l), in ripe age donors
- 2,35+0,05 g/1 (2,26 - 2,42). In group | ripe age active donors, TF was higher than in
young (p<0,001) and middle-aged (p<0,001) donors. In middle-aged donors, TF was
higher than in young donors (p<0,001). In group | young active blood donors, serum
FN was, on an average, 24,01+4,17 mcg/ml (17,21- 30,12 mcg/ml). In group | young
active blood donors, FN level was higher than in ripe age donors (p<0,05). There was
no significant difference between FN level in group one young active blood donors and
middle-aged active donors as well as between middle-aged and ripe age active donors
(p>0,05).

Main parameters of iron metabolism in Group | active blood donors were within
normal limits except for elevated UIBS. Mean SI, TSC and FN were higher in male
donors (p<0,05), while mean TIBS, UIBS and TF were similar (p>0,05). However,
max levels of TIBS, UIBS and TF were elevated, while minimal levels of TSC and FN
were low. Mean SI, TSC and TF in group | active donors were lower than in the control
group (p<0,05), while mean TIBS, UIBS and TF were higher than in the control group
(p<0,05).

Our research revealed sex-dependent peculiarities of peripheral blood
parameters and iron metabolism in active blood donors.

In all group I active blood donors, RDW was 79,81+0,81 {1 (79,01 - 80,71 fl).

There was no significant age-related difference in RDW between the examined active
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blood donors of group | (p>0,05) as well as between them and control group (p>0,05).
In group I active blood donors, OTE was 0,006+0,001 g/ml (0,005+0,001 -
0,007+£0,001 g/ml). There was no significant sex-related difference in OTE and
coefficients calculated from it between group | active blood donors (p>0,05) as well as
between them and control group (p>0,05).

There was no significant sex-related difference in erythrocyte aggregation,
platelet aggregation index and hematocrit between group | active blood donors as well
as between them and control group (p>0,05).

We established that in group | active blood donors solid concentration in
erythrocytes (%) was 43,744+0,11 g per 100 ml, solid content in erythrocyte was
27,54+0,17 pg, water content in erythrocyte - 67,09+0,18 %, PEMP - 1,49+0,01 U.

There was no significant sex-related difference in solid concentration in
erythrocyte, solid content in erythrocyte , water content in erythrocyte and PEMP in
group | active blood donors (p>0,05). We established that in group | active blood
donors erythrocyte fragmentation was, on an average, 1,73+0,12 % (0,76 — 2,9 %) -
1,74+0,11 % and 1,7240,17 % in male and female donors respectively. There was no
significant sex-related difference in erythrocyte fragmentation between group | active
blood donors as well as in comparison with control group (p>0,05).

We established that in group | active blood donors 2,3-BPG concentration in
erythrocytes was 13,51+0,52umol/g of hemoglobin. In female donors from this group,
2,3-BPG concentration in erythrocytes was, on an average, 13,45+0,71 pumol/g of
hemoglobin, in male donors it was respectively 13,62+0,64umol/g of hemoglobin.

There was no significant difference in 2,3-BPG concentration in erythrocytes
between group | active blood donors and control group donors (p>0,05).

We established that in group | active blood donors ATP concentration in
erythrocytes was 3,294+0,17 pmol/g of hemoglobin. In active female donors, ATP
concentration in erythrocytes was, on an average, 3,30+0,34pumol/g of hemoglobin,
andin male donors it was respectively3,28+0,21umol/g of hemoglobin. In group I
active blood donors, ADP concentration in erythrocytes was 1,22+0,08 umol/g of

hemoglobin. In female donors from this group, ADP concentration in erythrocytes
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was, on an average, 1,21+0,12umol/g of hemoglobin, and in male donors it was
respectively1,23+0,09 umol/g of hemoglobin. In group | active blood donors, AMP
concentration in erythrocytes was 0,41+0,03 umol/g of hemoglobin. In female donors,
ADP concentration in erythrocytes was, on an average, 0,42+0,08umol/g of
hemoglobin, in male donors it was respectively0,40+0,07 umol/g of hemoglobin.

Cumulative ATP + ADP + AMP concentration in erythrocytes of Group | active
blood donors was 4,89+0,28 umol/g of hemoglobin. In Group I active female donors,
ATP + ADP + AMP concentration in erythrocytes was, on an average,
4,93+0,54pmol/g of hemoglobin, in male donors it was respectively4,91+0,37 umol/g
of hemoglobin.

Pattern of active blood donors donating for 6-9 years based on the results of
laboratory, morphologic, biochemical and biophysical tests of peripheral blood.

In group Il active donors hemoglobin concentration was, on an average,
138,88+6,91 g/l. In the examined male donors hemoglobin concentration was
142,72+4,60 g/1 (135 - 150 g/l), in female donors— 132,06+3,77 g/1(127 - 140 g/l).
Hemoglobin concentration was higher in male donors (p<0,001).

In group Il active donors, erythrocyte count was, on an average,
4,63+0,23x107/I. In the examined male donors, mean erythrocyte count was
4,76+0,15x10%/1 (4,5 - 5,0<10™/1), in female donors — 4,40+0,13x10%/1 (4,2 -
4,7><1012/I). In group Il active donors, platelet count was, on an average,
203,40113,94><109/I. In the examined male donors, mean platelet count was
204,38+15,23x10°/1 (180 0 230x10°/1), in female donors — 201,67+11,51x10°/1 (190
710 220><109/I). In group Il active donors, reticulocyte count was, on an average
0,88+0,05 %o:examined male donors - 0,87+£0,05 %o, female donors — 0,88+0,04 %o.

There was no significant sex-related difference in the mean leucocyte, platelet
and reticulocyte count in the examined group Il active donors (p>0,05). In group I
active donors, mean MHC was 30,63+0,25pg(27 - 33 pg). In female donors, MHC was,
on an average 29,40+0,42pg (27 - 31 pg), in male donors - 31,13+0,24pg (28 - 33 pg).

There was no significant sex-related difference in MHC in the examined group |1 active
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donors (p>0,05). In all group Il active donors, mean MCV was 93,41+0,9111 (84-97
fl). In female donors, MCV was, on an average 94,22+1,69f1 (89-97fl), in male donors
- 92,29+1,0111 (84-96 fl). There was no significant sex-related difference in MCV in
the examined group Il active donors (p>0,05). In all group Il active donors, mean
MCHC was 34,38+0,23% (33-35%). In female donors, MCHC was, on an average
34,35+0,31% (33-35%), in male donors - 34,41+0,41%(33-35%). There was no
significant age- and sex-related difference in MCHC in the examined group Il active
donors (p>0,05). We performed cytometry of peripheral blood erythrocytes in this
group of donors. Mean corpuscular diameter was, on an average, 7,01£0,04 mcm?,
micro- and schistocytes - 5,51+£0,12 fl, anisocytosis - 5,62+0,11 %.,discocytes -
72,01+£0,25 %, abnormal shape - 28,98+0,75 %. In the examined group Il active
donors, we detected reduction of mean corpuscular diameter, discocyte percentage as
well as increase of micro — and schistocytes, anocytosis and the number of abnormally
shaped erythrocytes in comparison with the control group and the group donating for
2-5 years (p<0,05). In group II active donors, SI was 20,0442,03 pmol/l. In the
examined male donors, SI was 20,75+1,94 umol/l (17,30 - 24,60 umol/l), in women -
18,77+1,53 umol/l (16,40 - 21,30 umol/l). SI was higher in male donors (p<0,01). In
group II active donors, TIBS was, on an average, 57,25+2,49 umol/l. In the examined
male donors, TIBS was, on an average, 56,52+2,37 umol/l (52,05 - 61,03 umol/l), in
female — 58,55+2,20 umol/l (54,87 - 62,05 pumol/l). TIBS was higher in females
(p<0,01).

In the examined male donors, mean UIBS was 35,77+4,07 umol/l (28,05 - 43,37
umol/l), in female donors — 39,78+3,53 umol/l (34,18 - 45,65 umol/l). Average UIBS
in group Il active blood donors was 37,21+4,31umol/l. UIBC was higher in females
(p<0,01).]

In group II active blood donors, TSC was, on an average, 35,18+4,90 %. In the
examined male donors, man TSC was 36,88+4,74 % (28,60 - 46,10 %), in female —
32,1743,63 % (26,40 - 38,30 %). TSC was higher in male donors (p<0,01). In group
IT active blood donors, serum TF was, on an average, 2,23+0,10 g/I. In the examined

male donors, serum TF was 2,20+0,09 g/1 (2,03 - 2,38 g/l), in female — 2,28+0,09 g/
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(2,14 - 2,42 g/l). Serum TF was higher in female donors (p<0,01). In the examined
male donors, serum FN was, on an average, 24,91+£2,14 mcg/1 (20,64 - 30,12 mcg/l),
in female — 19,19+1,41 mcg/1 (17,15 - 21,82 mcg/l). In general, the mean serum FN in
group II active blood donors was 22,85+3,36 mcg/l. Serum FN was higher in male
donors (p<0,001). In young donors, mean SI was21,43+1,56 umol/l (19,1 - 24,0
umol/l), in middle-aged donors - 20,17+1,86 umol/l (17,4 - 24,6 pumol/l), in ripe age
donors - 18,03+1,14 umol/l (16,4 - 19,8 umol/l).

Sl in group Il young donors was higher than in middle-aged (p<0,05) and ripe
age (p<0,001) donors. Sl in middle-aged donors was higher than in ripe age donors
(p<0,01). In young donors, TIBS was, on an average, 54,60+1,54 umol/l (52,05 — 57,44
umol/l), in middle-aged - 57,46+1,40 pmol/l (55,13 - 60,26 umol/l), in ripe age active
donors from group Il - 60,15+1,34 umol/l (57,95 - 62,05 umol/l). TIBS in ripe age
donors was higher than in middle-aged (p<0,001) and young donors (p<0,001). TIBS
in middle-aged donors was higher than in young donors (p<0,001). In group Il young
blood donors, UIBS was, on an average, 33,16+2,90 umol/l (28,05 - 37,31 umol/l), in
middle-aged donors - 37,29+3,00umol/l (31,30 — 42,60 umol/l), in ripe age donors -
42,12+2.35 umol/l (38,86 - 45,65 umol/l). In Group II ripe age active donors, UIBS
was higher than in middle-aged (p<0,001) and young donors (p<0,001). UIBS in group
Il middle-aged active donors was higher than in young donors (p<0,001). In group Il
young donors, TSC was higher than in middle-aged (p<0,01) and ripe age (p<0,001)
donors. TSC of middle-aged donors was higher than in ripe age donors (p<0,001). In
young donors, serum TF was, on an average, 2,13+0,06 g/1 (2,03 - 2,24 g/l), in middle-
aged donors - 2,244+0,05 g/1 (2,15 - 2,35 g/l), in ripe age donors - 2,35+0,05 g/l (2,26
- 2,42 g/l). In group Il ripe age active donors, TF was higher than in young (p<0,001)
and middle-aged (p<0,001) donors. In middle-aged donors, TF was higher than in
young donors (p<0,001). In group Il young active blood donors, serum FN was, on an
average, 24,01+4,17 mcg/ml (17,21- 30,12 mcg/ml), in middle aged donors -
22,88+3,08 meg/ml (17,49 - 26,55 mcg/ml), in ripe age donors - 21,34+2,18 mcg/ml
(17,15 - 24,21 mcg/ml). In Group Il young active blood donors, FN level was higher

than in ripe age donors (p<0,05). There was no significant difference in FN level
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between group Il young active blood donors and middle-aged active donors as well as
between middle-aged and ripe age active donors (p>0,05).

In all group II active blood donors, RDW was 79,81+0,81 f1 (79,01 - 80,71 fl).
There was no significant sex-related difference in RDW between the examined active
blood donors of group Il (p>0,05). There is no significant difference in RDW between
Group | and Il active donors and first-time donors (p>0,05). In group Il active blood
donors, OTE was 0,006+0,001 g/ml (0,005+0,001 - 0,007+0,001 g/ml). There was no
significant sex-related difference in OTE between group Il active blood donors
(p>0,05) as well as between them and control group (p>0,05).

There was no significant sex-related difference in erythrocyte aggregation,
platelet aggregation index and hematocrit between group Il active blood donors
(p>0,05).

We established that in group Il active blood donors solid concentration in
erythrocytes (%) was 43,74+0,11 g per 100 ml, solid content in erythrocyte was
27,54+0,17 pg, water content in erythrocyte - 67,09+0,18 %, PEMP - 1,49+0,01 U.
There was no significant sex-related difference in solid concentration in erythrocyte,
solid content in erythrocyte , water content in erythrocyte and PEMP between group Il
active blood donors (p>0,05). We established that in group Il active blood donors
erythrocyte fragmentation was, on an average, 1,73+0,08 % (0,76 — 2,9 %). There was
no significant sex-related difference in erythrocyte fragmentation between group Il
active blood donors (p>0,05).

It was established that in group Il active blood donors EEV was, on an average,
0,070+0,0010-10%*/1; in active female donors mean EEV was 0,069+0,0021-10%/I, and
in male donors it was respectively 0,071£0,0019-10*%/1. There was no significant sex-
related difference between group Il active blood donors and in comparison with group
| (p>0,05).

We established that in group Il active blood donors 2,3-BPG concentration in
erythrocytes was 13,52+0,54umol/g of hemoglobin. In female donors from this group,
2,3-BPG concentration in erythrocytes was, on an average, 13,47+0,71 umol/g of

hemoglobin, in male donors it was respectively 13,64+0,63pumol/g of hemoglobin.
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There was no significant sex-related difference in 2,3-BPG concentration in
erythrocytes between group Il active blood donors (p>0,05).

We established that in group Il active blood donors ATP concentration in
erythrocytes was 3,2840,17 pmol/g of hemoglobin. In active female donors, ATP
concentration in erythrocytes was, on an average, 3,29+0,34umol/g of hemoglobin,
andin male donors it was respectively3,27+0,21umol/g of hemoglobin. In group Il
active blood donors, ADP concentration in erythrocytes was 1,21+0,08 umol/g of
hemoglobin. In female donors from this group, ADP concentration in erythrocytes
was, on an average, 1,20+0,12umol/g of hemoglobin, and in male donors it was
respectively1,22+0,09 umol/g of hemoglobin. In group Il active blood donors, AMP
concentration in erythrocytes was 0,40+0,03 umol/g of hemoglobin. In female donors,
ADP concentration in erythrocytes was, on an average, 0,42+0,08umol/g of
hemoglobin, in male donors it was respectively0,39+0,07 umol/g of hemoglobin.

Cumulative ATP + ADP + AMP concentration in erythrocytes of group Il active
blood donors was 4,89+0,28 umol/g of hemoglobin. In group II active female donors,
ATP + ADP + AMP concentration in erythrocytes was, on an average,
4,90+0,54pumol/g of hemoglobin, in male donors it was respectively4,88+0,37 umol/g
of hemoglobin. There was no significant sex-related difference in concentration of
ATP, ADP and AMP and cumulative ATP + ADP + AMP concentration in
erythrocytes between group Il active blood donors (p>0,05).

Pattern of active blood donors donating for more than 10 years based on the
results of laboratory, morphologic, biochemical and biophysical tests of peripheral
blood.

In group Il active donors, hemoglobin concentration was, on an average,
138,18+8,98 g/l. In the examined male donors hemoglobin concentration was
141,51£7,26 g/l (130- 152g/1), in female donors — 141,51£7,26 g/l (122- 136 g/l).
Hemoglobin concentration was higher in male donors (p<0,001). There was no
significant difference in hemoglobin concentration between group I11 active donors and

control group (p>0,05). In group Ill active donors, erythrocyte count was, on an

average, 4,58:i:0,29><1012/|. In the examined male donors, mean erythrocyte count
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was4,68+0,25x107/1 (4,2- 5,0x10%/1), in female donors — 4,27+0,17x10™/1 (4,0-
4,6><1012/I). Erythrocyte count was higher in male donors (p<0,001). There was no

significant difference in erythrocyte count between group Il active donors and control

group donors (p>0,05). In the examined male donors, leukocyte count was, on an
average, 5,97+1,10x10°/1 (4,0- 8,0x10°/1), in female donors — 5,69+1,03x10°/1 (4,0-
7,3 109/1). In general, in group III active donors leukocyte count was 5,91+1 ,08><109/ l.

There was no significant sex-related difference in leukocyte count between group 11

active donors (p>0,05) and between them and control group donors (p>0,05). In group
III active donors, platelet count was, on an average, 204,31i15,40><109/|. In the
examined male donors, mean platelet count was 205,90i14,99><109/I (180 mo

240x10°/1), in female donors — 199,17+16,21x10°/1 (180 xo 230x10°/1). There was no
significant sex-related difference in platelet count between group Ill active donors
(p>0,05) and between them and control group donors (p>0,05). In group Ill active
donors, reticulocyte count was, on an average 0,88+0,05 %o: examined male donors -
0,874+0,05%o, female donors — 0,88+0,04 %o.. There was no significant sex-related
difference in the mean leucocyte, platelet and reticulocyte count in the group Il active
donors (p>0,05). In group III active donors, mean MHC was 30,63+0,25pg(27 - 33 pg).
In female donors, MHC was, on an average 29,40+0,42pg (27 - 31 pg), in male donors
- 31,13+0,24pg (28 - 33 pg). There was no significant sex-related difference in MHC
in the examined group Il active donors (p>0,05). In all group Il active donors, mean
MCV was 93,414+0,9111 (84-97 fl). In female donors, MCV was, on an average
94,22+1,6911 (89-97fl), in male donors - 92,29+1,01f1 (84-96 fl). There was no
significant sex-related difference in MCV in the examined group Ill active donors
(p>0,05). In all group II active donors, mean MCHC was 34,38+0,23% (33-35%). In
female donors, MCHC was, on an average 34,35+0,31% (33-35%), in male donors -
34,41+0,41%(33-35%). There was no significant age- and sex-related difference in
MCHC in the examined group Il active donors (p>0,05).

In young active donors, the results of the peripheral blood test were within the

normal limits. It was established that mean hemoglobin concentration as well as
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erythrocyte and platelet count was higher in male donors (p<0,05), while average
leucocyte count was the same in both sexes (p>0,05). There was no significant
difference in the mean parameters of peripheral blood between active young donors
and control group donors (p>0,05).

In middle-aged active donors, the results of the peripheral blood test were within
the normal limits. It was established that mean hemoglobin concentration and
erythrocyte count was higher in male donors (p<0,05), while average leucocyte and
platelet count was similar in both sexes (p>0,05). There was no significant difference
in the mean parameters of peripheral blood between active middle-aged donors and
control group donors (p>0,05) as well as between young and middle-aged donors
(p>0,05). There was no sex-related difference in reticulocyte count between group 111
ripe age active donors (p>0,05). There was no significant difference in reticulocyte
count between group Il ripe age active donors and control group donors (p>0,05).
There was no sex-related difference in platelet count between group Il ripe age active
donors (p>0,05). There was no significant difference in reticulocyte count between
group 11 ripe active donors and control group donors (p>0,05). Mean platelet count in
the ripe age active donors was lower than in the young active donors (p<0,01) and
middle-aged active donors (p<0,05). In group 11 ripe age active donors, the results of
the peripheral blood test were within the normal limits. It was established that mean
hemoglobin concentration and erythrocyte count was higher in male donors (p<0,05),
while average leucocyte and platelet count was similar in both sexes (p>0,05). There
was no significant difference in the mean parameters of peripheral blood between
active ripe age donors and control group donors (p>0,05). There was no significant
difference in the mean hemoglobin concentration, erythrocyte, reticulocyte and
leukocyte count between young and ripe age donors as well as between middle-aged
and ripe age donors (p>0,05), while platelet count in the ripe age donors was higher
than in young and middle-aged donors (p<0,05). We performed cytometry of
peripheral blood erythrocytes in this group of donors. Mean corpuscular diameter was,
on an average, 6,3120,03 mem?, micro- and schistocytes - 6,21+0,23 fl, anisocytosis -
6,762+0,13 %, discocytes - 65,11+£0,08 %, abnormal shape - 34,79+0,11 %. In the
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examined Group Il active donors, we detected significant reduction of the mean
corpuscular diameter, discocyte percentage as well as increase of micro — and
schistocytes, anocytosis and the number of abnormally shaped erythrocytes in
comparison with the control group and the group Il (p<0,05). These changes are
suggestive of latent iron deficiency (LID) development.

In group III active donors, SI was 20,04+2,03 umol/l. In the examined male
donors, SI was 20,75+1,94 umol/l (17,30 - 24,60 umol/l), in women - 18,77+1,53
umol/l (16,40 - 21,30 umol/l). SI was higher in male donors (p<0,01). In group Il
active donors, TIBS was, on an average, 57,25+2,49 umol/l. In the examined male
donors, TIBS was, on an average, 56,524+2,37 umol/l (52,05 - 61,03 umol/l), in female
— 58,55+2,20 umol/l (54,87 - 62,05 umol/l). TIBS was higher in females (p<0,01). In
the examined male donors, mean UIBS was 35,77+4,07 umol/l (28,05 - 43,37 umol/l),
in female donors — 39,78+3,53 umol/l (34,18 - 45,65 umol/l). Average UIBS in group
IT active blood donors was 37,21+4,31umol/l. UIBC was higher in females (p<0,01).
In group III active blood donors, TSC was, on an average, 35,18+4,90 %. In the
examined male donors, man TSC was 36,88+4,74 % (28,60 - 46,10 %), in female —
32,1743,63 % (26,40 - 38,30 %). TSC was higher in male donors (p<0,01). In group
I11 active blood donors, serum TF was, on an average, 2,23+0,10 g/I. In the examined
male donors, serum TF was 2,20+0,09 g/1 (2,03 - 2,38 g/l), in female — 2,28+0,09 g/
(2,14 - 2,42 g/l). Serum TF was higher in female donors (p<0,01). In the examined
male donors, serum FN was, on an average, 24,91+2,14 mcg/l (20,64 - 30,12 mcg/l),
in female — 19,19+1,41 mcg/1(17,15 - 21,82 mcg/l). In general, the mean serum FN in
group II active blood donors was 22,85+3,36 mcg/l. Serum FN was higher in male
donors (p<0,001). In young donors, mean SI was 21,43+1,56 umol/l (19,1 - 24,0
umol/l), in middle-aged donors - 20,17+1,86 umol/l (17,4 - 24,6 umol/l), in ripe age
donors - 18,03+1,14 umol/l (16,4 - 19,8 umol/l). SI in group III young donors was
higher than in the middle-aged (p<0,05) and ripe age (p<0,001) donors. SI in middle-
aged donors was higher than in ripe age donors (p<0,01). In young donors, TIBS was,
on an average, 54,60+1,54 umol/l (52,05 — 57,44 umol/l), in middle-aged - 57,46+1,40
umol/l (55,13 - 60,26 umol/l), in ripe age active donors from group Il - 60,15+1,34
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umol/l (57,95 - 62,05 umol/l). TIBS in ripe age donors was higher than in the middle-
aged (p<0,001) and young donors (p<0,001). TIBS in middle-aged donors was higher
than in young donors (p<0,001). In group Ill young blood donors, UIBS was, on an
average, 33,16+2,90 pmol/l (28,05 - 37,31 umol/l), in middle-aged donors -
37,29+3,00 umol/l (31,30 — 42,60 umol/l), in ripe age donors - 42,124+2,35 umol/l
(38,86 - 45,65 umol/l). In group III ripe age active donors, UIBS was higher than in
middle-aged (p<0,001) and young donors (p<0,001). UIBS in group Il middle-aged
active donors was higher than in young donors (p<0,001).

In young donors, TSC was, on an average 39,34+3,77 % (33,9 - 46,1 %), in
middle-aged donors - 35,17+3,88 (29,0 mo 44,0 %), in ripe age donors - 30,02+2.,47 %
(26,4 o 33,7 %).

In group Il young donors, TSC was higher than in middle-aged (p<0,01) and
ripe age (p<0,001) donors. TSC of middle-aged donors was higher than in ripe age
donors (p<0,001). In young donors, serum TF was, on an average, 2,13+0,06 g/1 (2,03
- 2,24 g/l), in middle-aged donors - 2,24+0,05 g/1 (2,15 - 2,35 g/l), in ripe age donors
- 2,3540,05 g/1 (2,26 - 2,42 g/l). In group 111 ripe age active donors, TF was higher than
in young (p<0,001) and middle-aged (p<0,001) donors. In middle-aged donors, TF
was higher than in young donors (p<0,001). In group Il young active blood donors,
serum FN was, on an average, 24,01+4,17 mcg/ml (17,21- 30,12 mcg/ml), in middle
aged donors - 22,88+3,08 mcg/ml (17,49 - 26,55 mcg/ml), in ripe age donors -
21,3442,18 mcg/ml (17,15 - 24,21 mcg/ml). In group I11 young active blood donors,
FN level was higher than in ripe age donors (p<0,05). There was no significant
difference between FN level in group Il young active blood donors and middle-aged
active donors as well as between middle-aged and ripe age active donors (p>0,05).
Main parameters of iron metabolism in group Ill active blood donors were within
normal limits except for elevated UIBS. Mean SI, TSC and FN were higher in male
donors (p<0,05), while mean TIBS, UIBS and TF were similar (p>0,05). However,
both in men and women max levels of TIBS, UIBS and TF were elevated, while

minimal levels of TSC and FN were low. Mean SI, TSC and TF in group Il active
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donors were lower than in the control group (p<0,05), while mean TIBS, UIBS and TF
were higher than in the control group (p<0,05).

In all group 11 active blood donors, RDW was 70,28+1,93 {1 (69,01 - 73,71 fl).
There was no significant sex-related difference in RDW between the examined active
blood donors of group 11 (p>0,05), while there was significant difference in comparison
with the control group (p<0,05). There was no significant sex-related difference in
erythrocyte aggregation, platelet aggregation index and hematocrit between group 111
active blood donors (p>0,05). At the same time, erythrocyte aggregation in group 111
was significantly higher than in the control group as well as in groups I and 11 (p<0,05).
We established that in group 111 active blood donors solid concentration in erythrocytes
(%) was 44,25+0,12 g per 100 ml, solid content in erythrocyte was 28,05+0,15 pg,
water content in erythrocyte - 66,09+0,19 %, PEMP - 1,57+0,01 U.

There was no significant sex-related difference in solid concentration in
erythrocyte, solid content in erythrocyte , water content in erythrocyte and PEMP
between group Il active blood donors (p>0,05), however group Il PEMP was
significantly higher than in the control group (p<0,05). We established that in group
IIT active blood donors erythrocyte fragmentation was, on an average, 1,73+0,12 %
(0,76 — 2,9 %) - 1,74+0,11 % and 1,72+0,17 % in males and females accordingly.
While testing heat resistance of erythrocytes, there was no pink staining of plasma in
any of 55 tested samples, which means that there was no thermal hemolysis.

It was established that in group Il active blood donors EEV was, on an average,
0,070+0,0010-10*%/1; in active female donors mean EEV was 0,069+0,0021-10*%/I, and
in male donors it was respectively 0,071£0,0019-10%%/1.

We established that in group Il active blood donors 2,3-BPG concentration in
erythrocytes was 13,51+0,52umol/g of hemoglobin. In female donors from this group,
2,3-BPG concentration in erythrocytes was, on an average, 13,45+0,71 umol/g of
hemoglobin, in male donors it was respectively 13,62+0,64 umol/g of hemoglobin.

We established that in group Il active blood donors ATP concentration in

erythrocytes was 3,294+0,17 pmol/g of hemoglobin. In active female donors, ATP
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concentration in erythrocytes was, on an average, 3,30+0,34 umol/g of hemoglobin,
and in male donors it was respectively3,28+0,21umol/g of hemoglobin.

In group Il active blood donors, ADP concentration in erythrocytes was
1,22+0,08 umol/g of hemoglobin. In female donors from this group, ADP
concentration in erythrocytes was, on an average, 1,21+0,12pumol/g of hemoglobin,
and in male donors it was respectively1,234+0,09 umol/g of hemoglobin. In group IlI
active blood donors, AMP concentration in erythrocytes was 0,41+0,03 pmol/g of
hemoglobin. In female donors, ADP concentration in erythrocytes was, on an average,
0,4240,08umol/g of hemoglobin, in male donors it was respectively0,40+0,07 pmol/g
of hemoglobin.

Cumulative ATP + ADP + AMP concentration in erythrocytes of group I11 active
blood donors was 4,92+0,28 umol/g of hemoglobin. In group III active female donors,
ATP + ADP + AMP concentration in erythrocytes was, on an average, 4,93+0,54
umol/g of hemoglobin, in male donors it was respectively 4,91+0,37 pumol/g of
hemoglobin. There was no significant sex-related difference in concentration of ATP,
ADP and AMP and cumulative ATP + ADP + AMP concentration in erythrocytes
between group Il active blood donors.

It has been established that donation career of over 10 years leads to development
of abnormalities of the main cytometric parameters of peripheral venous blood (we
detected significant reduction of the mean corpuscular diameter of erythrocytes,
discocyte percentage and increase of micro — and schistocytes, anocytosis and the
number of abnormally shaped erythrocytes in comparison with the control group and
groups I and 11 (p<0,05) and differences in biochemical parameters characterizing iron
metabolism — mean SI, TSC, FN and FE were significantly different (p<0,05): they
were the highest in group I donors (19,88+2,43 umol/l, 34,05+4,09%, 17,95+2,83
mcg/lta 26,26+0,018 mcg/g respectively) and the lowest in group III (16,22+1,23
umol/l, 16,19+4,94%, 12,78+1,73 mcg/lta 26,21+£0,011 mcg/g respectively), while
mean TIBS, UIBS and TF were the highest in group III donors (104,87+16,68 umol/l,
88,65+17,46 umol/l and 4,09+0,65 g/l respectively) and the lowest in group | donors
(58,42+2,81 pmol/l, 38,5443,19 pmol/l ta 2,28+0,11 g/l respectively). With the help
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of mathematical analysis, we established significant positive correlation between
serum ferritin and iron in erythrocytes of peripheral venous blood (r=0,941, p<0,05).

In the group of active donors donating for over 10 years, we detected significant
increase in the number of transformed erythrocytes (stomatocytes, echinocytes etc.) -
24,79+0,11 % vs.19,07+0,52 % in the first-time donors and, consequently, decrease in
the number of normal discocytes - 72,11+£0,08 % vs. 80,91+0,47 % in first-time
donors, significant decrease of the corpuscular diameter of erythrocytes - 6,31+0,03
mcmdvs.  7,22+0,04 mcm® in  first-time donors, increased number of
microcytes6,21+0,23 fl vs. 4,81+0,11flin first-time donors, and higher anisocytosis -
6,76+0,13 % vs. 4,01+0,12 % (p<0,05).

Morphometric assay, cytometry, OTE and RDW tests demonstrated that active
donors with donorship career of over 10 years had abnormalities of biophysical
properties of erythrocytes. The following parameters were elevated in comparison with
the control group (<0,05): PEMP - 1,57+0,01 U, erythrocyte aggregation - 17,01+0,03
%, OTE - 0,008+0,003 g/ml, RDW - 70,28+1,93 fl. These changes are secondary with
LID and dynamic in the process of correction as they disappear with elimination of
iron deficiency.

It has been proven that longer donorship career leads to rheologic abnormalities
in the peripheral blood and affects erythrocyte aggregation, deformability, hematocrit
and OTE (P<0,05). Active donors had increased number of light fractions of
erythrocytes and reduced number of heavy fractions (p<0,05). In the group of active
donors, correlation quotient between mean erythrocyte density and MCHC changes
was r=0,81 (p<0,001).

Long donation career also results in abnormal energy metabolism in erythrocytes
demonstrated by 2,3-BPG, ATP, ADP and AMP concentration changes. Active donors
have unbalanced energy metabolism with increasing 2,3-BPG (14,12+0,21 pmol/g of
hemoglobin) and decreasing ATP (3,01£0,05umol/g of hemoglobin), ADP
(1,11£0,05umol/g of hemoglobin), and AMP (0,3440,03pumol/g of hemoglobin).

It was established that erythropoiesis efficiency in active female donors donating

for over 10 years was, on an average, 0,069+0,0021-10%/I and significantly lower than
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in male donors (p<0,05). This shows daily number of erythrocytes forming and
appearing in one liter of peripheral blood of this category of donors.

SUMMARY

The study included 459 blood donors (225 men and 234 women): 299 active
donors (148 men and 151women) donating regularly, at least 3 times a year, and 160
first-timedonors (83 men and 77 women) donating for the first time. Extended
peripheral blood tests were performed for all the examined donors. We identified the
main indicators of iron metabolism and iron content in erythrocytes of peripheral
venous blood as well as the key parameters of erythrocytes characterizing carbohydrate
metabolism. It was established that regular blood donations result in iron deficiency
that can develop as latent iron deficiency or iron deficiency anemia, and that iron
deficiency degree depends on donation career and number of donations. It has been
proven that development of iron deficiency in blood donors is not always accompanied
by changes in the peripheral blood and hemoglobin concentration used by the Blood
Transfusion Service to evaluate iron metabolism of blood donors. Serum ferritin and
transferrin, as well as iron content in the washed red blood cells of peripheral venous
blood are the most significant parameters for detection of iron deficiency. Iron
deficiency in blood donors is accompanied by secondary and non-specific
abnormalities of carbohydrate metabolism in venous blood erythrocytes, the severity
of which depth depends on iron deficiency degree. Active donors with donation career
of over 10 year shave abnormal energy metabolism manifested as decrease of
adenosine diphosphosphate acid and adenosinemonophosphate concentration. Possible

mechanisms of the development of the diagnosed abnormalities shall be discussed.
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3.2 Problems of formation of the public health system in Ukraine

The elements of the public health system that exist in Ukraine today are
inconsistent and needy optimization of existing resources and a significant increase in
the efficiency of their management. Reform measures health systems have only
deepened the crisis of preventive medicine. The reasons for this situation with the state
of health of the population, there is a socio-economic crisis, unfavorable environmental
situation, unhealthy nutrition, insufficient physical activity, high prevalence of
smoking, alcohol consumption and drugs.

Public health system - a set of tools, procedures and measures implemented by
governmental and non-governmental institutions to promote public health, prevent
disease, increase the length of active and working age and promote a healthy lifestyle
through the combined efforts of society as a whole.

Public health includes interdisciplinary approaches to epidemiology,
biostatistics, and health care. Other important areas are environmental health, public
health, psychohygiene, traffic safety, health economics, public policy, mental health,
insurance medicine, occupational safety and health, etc.

Modern public health is the work of multidisciplinary public health teams,
including physicians specializing in public health, communal medicine, infectious
diseases, psychologists, epidemiologists, biostatists, medical microbiologists, and
environmental health officials. public health inspectors, pharmacists, dentists, public
health nurses, nutritionists and nutritionists, veterinarians, public health engineers,
public health lawyers, sociologists, community development specialists,
communication experts, bioethics, etc.

The concept of public health in Ukraine envisages the development of regional
public health systems- creation of public health centers in each region. It is this new
institution that must become regional coordinator of public health activities, to be
flexible and able to fight both infectious and non-communicable diseases aimed at

strengthening, protecting and preserving the health of the population, ensuring the
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definition of the social determinant of health and social justice to coordinate action call
sectors of public administration.

Given the socio-political significance and economic value of individual and
society -

public health, public health is considered one of the most important functions of
modern state, because it is quantitative and qualitative indicators life expectancy and
health of the population, a number of other indicators of social policy rich and
developed countries of the world differ from the poor and underdeveloped [157]. There
IS so much importance to human health in the world it is important that this indicator
Is included in the index human development - a universal indicator level of
development of society in a country.

In today's conditions, the formation and development of a public health system
that would ensure the health of the population, prevent disease, increase the duration
of active and working age and promote a healthy lifestyle through joint efforts is of
particular importance. the whole society [161]. At the same time, the priority role
should be given to the creation of an appropriate regulatory framework, adequate
resource provision and modern effective management.

It is important to study the modern world experience of the functioning of public
health systems, their development and improvement to justify the reform changes in
Ukraine.

Population health is one of the greatest values, a necessary condition for the
socio-economic development of the country. Ensuring the full life of the population,
strengthening and maintaining health are among the most important goals of the world
community, reflected in the principles of European policy.

The government has adopted the Concept for the Development of the Public
Health System. This will help create a unified system of preventive medicine. The
priority of the development of such a system is the principle that the interests of health
should be taken into account in all areas of public policy. The concept defines the
principles, directions, tasks, mechanisms and terms of building the public health system

in order to form and implement an effective public policy to preserve and strengthen

103



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

the health of the population.This concept defines the public health system as a set of
tools, procedures and measures implemented by governmental and non-governmental
institutions to strengthen the health of the population, prevent disease, increase the
duration of active and working age and promote a healthy lifestyle by uniting the efforts
of the whole society [161].

The public health system, as a basis for preventive medicine, should include
basic measures in the field of health care and be aimed at preserving the health of the
population and reducing the cost of medical care.

Ensuring the development of human resources in the field of public health
requires radical changes, as there is no system of motivation, competitive selection and
career growth. The current problem is the low level of wages, which makes it
impossible to attract highly professional staff.

The solution of existing problems in accordance with the Concept of Public
Health involves the implementation of: the creation of a multisectoral public health
system with a coordinating role of the Ministry of Health; strengthening the role of the
Minister of Health in the field of public health through the introduction of the principle
of priority of preserving the health of the population in all areas of public authorities
and defining at the legislative level the powers of the Minister to overcome threats and
consequences of emergencies have a negative impact on the health of the population;
ensuring the functioning. Center for Public Health of the Ministry of Health of Ukraine
as a coordinator of public health programs and projects; entrusting the Center for Public
Health of the Ministry of Health of Ukraine with functions to support management
decisions in the field of public health, in particular to create and maintain a unified
information and analytical system of medical information, methodological guidance of
laboratory and analytical work of regional centers. public health.

Building a public health system in Ukraine is rapidly gaining momentum, the
tasks of which are:

- cooperation with public and international organizations;

- monitoring the health of the population, assessment of social and economic

factors that affect the health of the population;
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- development and implementation of a strategy for the formation of a conscious
and responsible attitude of the population to their own health and personal safety;

- information support of health care institutions, education, mass media;

- creation of communication campaigns to promote the formation of a healthy
lifestyle and motivate the population to maintain health;

- training of medical staff of public health institutions on public health;

- involvement of medical staff of health care institutions and public organizations
in advocacy work on healthy lifestyles;

- introduction of rehabilitation systems based on technologies that provide, first
of all, preservation and strengthening of health, disease prevention;

- organization of measures for the prevention of socially dangerous diseases
(HIV / AIDS, tuberculosis);

- organization of immunization and surveillance programs for diseases that can
be prevented by vaccination;

- prevention of infectious diseases by vaccination;

- comprehensive measures of epidemiological surveillance of infectious and
non-infectious diseases, identification of risks to public health;

- coordination of activities and interaction of health care institutions regarding
the collection, processing and analysis of information on the state of health of the
population and resources of the health care system;

- collection and analysis of information for the formation of regional policy and
strategic management in the field of public health [162].

The public health system is the basis of preventive medicine, which embodies
the main systemic measures in the field of health care and aims to preserve both
population and individual health of the population. Because the current system of
medical care in Ukraine is not provides a preventive component, there is a need to
identify new approaches and develop programs to solve problems in the field of public
health and ensure the functioning of the Public Health Center of the Ministry of Health
of Ukraine as a coordinator of these programs and projects. The established public

health centers will ensure the preservation and strengthening of public health.
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According to the WHO, the main role in the public health system belongs to
health workers. At the same time, the experience of the United States we have studied
shows that volunteers and other organizations that do not require a special level of
education, nurses, doctors with a bachelor's, master's or doctoral degree in public health
can work in this field. [161, 163, 165].

That is why the WHO recommends that higher education institutions organize
master's, postgraduate and specialization with an emphasis on the following
disciplines: global health, public health, environmental hygiene, occupational safety
and health, toxicology, epidemiology, infectious diseases, health management , mental
health, biostatistics, maternal and child health, nutrition, laboratory practice [161, 163,
165].

Health components:

Physical health - the functioning of the human body and the state of health of
each of its systems. It is important for us to know how our body should function, how
to determine if we are in good health.

Mental health is our ability to receive information, our awareness of where to
get the information we need, how to use it. We must be able to gather the necessary
knowledge from a variety of sources and be able to use this information to make
decisions about our body.

Emotional health is the ability to understand and express our feelings.
Knowledge of how we feel and how others feel. Helps us express our feelings in a way
that others can understand. It is important to feel comfortable, taking into account the
range of emotions, and to know when people are good and when they are not.

Social health is how we feel as male or female, how we interact with other
people. We need to understand what is really important to us in our relationships with
friends, family, loved ones, and everyone we interact with. We need to develop skills
that will help us in this relationship.

Personal health is the feeling of being a person. The feeling of developing one's
"ego" ("ego" is a part of our essence that requires us to develop a sense of self and self-

improvement), is our hopes for achievement, our idea of success. Each of us finds
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unique ways of self-expression, depending on what we value and what we hope to
achieve for ourselves and society. For example, some people find self-fulfillment in
their work or career, others in family, and still others in activities for the benefit of
others. We can determine for ourselves what brings pleasure to our own "ego".

Spiritual health is at the heart of health. Spiritual health is the core of our
existence. This is the essence of our being (what we value and what is most important
to us). Spirituality makes it possible to understand the relationship between the aspect
of spiritual health and the other five.

Ukrainians must be provided with equal and timely access of citizens to high-
guality and safe blood components and preparations. The Blood Service will provide
services for the procurement, processing, testing, storage and distribution of donor
blood and blood components, as well as their proper clinical use. It will consist of the
National Transfusion Center of the Ministry of Health, regional transfusion centers,
their branches and hospital blood banks. The national register of donors, the
establishment and equipping of interregional laboratory centers and blood centers with
modern equipment, as well as the training of specialists, will be the next steps for the
effective operation of the system.

In education, the development of public health and its further improvement will
be ensured through the training and education of qualified personnel. National experts
will be involved in the development and implementation of the public and postgraduate
education program in the field of public health; advocacy, inclusion of the specialty
"public health™ in the list of fields of knowledge and specialties; and the development
of a National Plan for the Development of Human Resources in the Public Health
System.

And perhaps the most important area without which it is simply impossible to
build an effective public health system is communication. Achieving results in the field
of public health directly depends on the awareness and awareness of the population.
That is why the Ministry of Health plans to develop programs of comprehensive

prevention measures; to form a database on the state of health of the population and
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the environment of human life; and to conduct informational and educational
campaigns to prevent disease and promote the benefits of a healthy lifestyle.

Therefore, a previous model was developed using the OneHealth Tool mental
health care in Ukraine for the period from 2017 to 2030. It was calculated the cost of
treatment and prevention measures, identified priority mental illnesses (depression,
anxiety disorder, alcoholism, bipolar and psychotic disorders), including the cost of
outpatient and primary care and resources for prevention programs (trainings), health
and recreational activities.

The developed model shows that the expansion of the scale prevention and
treatment of selected mental disorders provides until 2030 in total to return over UAH
4.7 million to the population of Ukraine. and prolong the duration of healthy life for 3-
5 years. The total cost per capita will increase from $ 2.80. (close 79 hryvnias) to 10.90
dollars. (about 305 hryvnias). That means for every dollar invested in prevention and
Improving the treatment of common mental disorders in Ukraine, we will get 2 dollars
in restored productivity and added economic value.

The analysis of the data shows that the organization of public health services and
their human resources differ significantly within the European region. Therefore, we
should not focus on any one model of training - experts advise to work with
international organizations that work closely with WHO and develop a policy of
guidelines in training.

Such organizations include the Association of European Schools of Public
Health (ASPHER) and the Public Health Accreditation Agency (APHEA). In
particular, ASPHER has developed a list of competencies that master's graduates must
achieve. To understand the needs for such staff, it is worth paying attention to the
Policy Report prepared in cooperation with ASPHER, WHO and the European
Observatory on Health Systems and Policies.

In connection with the above, we can conclude that in the formation of curricula
should provide an increase in hours in these areas in graduation courses, as well as the
inclusion in the program of sections on the study of environmental diseases, toxicology

of the most commonly used and toxic chemicals. environments [162, 164, 165].
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Achieving results in the field of public health directly depends on the awareness
and awareness of the population. The main areas of further research are the
development, together with the Ministry of Health of Ukraine, programs of
comprehensive measures to prevent disease and promote the benefits of a healthy

lifestyle, the formation of databases on public health and human environment.
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SECTION 4. TECHNOLOGIES OF MEDICAL DIAGNOSTICS AND
TREATMENT

DOI 10.46299/1SG.2021.MONO.MED.111.4.1

4.1 HoBi mixxoam A0 AIarHOCTHMKHM Ta KOMILJIEKCHOTO JIIKYBAHHA aJIePridyHUX
PMHITIB, aICHOITUTY B AUTAYOMY Billi

B ganmit wac anmepriuHi 3axXBOPIOBAHHS MPEACTABISIIOTH TJ100aIbHY
3araJlIbHOCBITOBY  TIpoOJjieMy, TakK SK  BIJI3HAYAEThCA  MIOPIYHUH  TPHUPICT
3axBoproBaHocTi Ha 1,5 - 2%, 3 sSKOWO MOB'A3aHI 3HAYHI MEIUKO COLIAJIbHI Ta
€KOHOMIYHI BTpaTH B YCbOMY CBITi. AJIepriuHi peakiiii, 3a JaHUMHU PI3HUX aBTOPIB,
peecTpyroThes Outbin HiX Yy 60% HaceneHHs TiaHeTd, 3 HUX noHaa 30% ckianarTh
aitu (Canonica G.W., Compalat E., 2009).

[Ipu upomy 5- 10% niteir cTpaxaaioTh Ha OpoHxianbHy actMmy, 1-3% - Ha
aTomiuHuii nepmatut, 20-40% - Ha anepriuHuil pUHIT, PECIIPATOPHUM aJIEPro30M.

3a MaHWMH eMiIeMIOJIOTIYHUX JIOCTIKeHb NEeIKUX aBTOPIB, aJepriyHUMU
3aXBOPIOBAHHIMHU B YKpaiHi CTpaXKJa€ KOXKEH I'ATUI KUTENb KpaiHU, a Y BEJIIUKUX
OPOMHUCIIOBUX LEHTpax pPIBEHb 3aXBOPIOBAHOCTI Ha ajepriyHi XBOpoOU cepen
HaceneHHs jgocsarae maibke 60%. B VYkpaiHi ocTaHHIME pOKaMH Bi3HAYAETHCS
3pOCTaHHsI aJepriyHUX 3aXBOPIOBAHb AK Yy IUTSIYOMY Billi, TaK i y JOPOCIOTrO
HaceneHHs. [IpuMmiTHO, MO OCTaHHIMU POKAaMHU BII3HAYAETHCS 3HAYHE 3POCTAHHS
aJIepriYHUX 3aXBOPIOBaHb y TUTAYOMY Ta MIJJTITKOBOMY Billl Ha tiaHeTi. Hanpuknan,
3 1960 p. mo TenepiiHiid Yac 3aXBOPIOBAHICTh HA aTONIYHUI JEPMATUTOM 3pocia y 8
pasiB (J.Spergel u coasr., 2003).

['octpi anepriuni cranu (aHaUIAKTUYHUM 110K, aHTIOHEBPOTUYHUI HAOpSIK,
TSKKI, SKUTTE€3arpo3JMBI Hamaau OpOHXIaJbHOI acTMH, T'OCTPl TOKCHKO-aJIEpPrivHi
peaxiiii) nmpu HeaJeKBaTHE JIIKyBaHHS 3a0uparoTh OaraTo >KUTTIB. ICHYIOTH naHi, sKi
CBIJIYaTh PO T€, 1110 B YKPaiHi KIJIbKICTh BUKJIMKIB 3 111010 TOCTPUX aJIEPTrIYHUX CTaHIB
HEYXWJIBHO 3POCTAE.

TakuM dYMHOM, KUIBKICTh TAINIEHTIB 3 aJEPriYHUMHU 3aXBOPIOBAHHSIMU,

HY’KJICHHUM y Ha/JlaHH1 BUCOKOKBaJII(PIKOBAHOT MEAUYHOI JOMIOMOIH, 3pOCTAE, 1 CTA€E
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OYCBHUIHOIO HEOOXIJHICTh 3HAHHS IHTAaHb KIIHIKK Ta Tepamii HEeBIAKIaTIHUX
aJIepriYHUX CTaHIB JIIKapsIMHU OyAb-SKUX CHEL1aJIbHOCTEMH.

HasiBHICTh asiepriyHOTO KOMIIOHEHTAa ICTOTHO 3HHMXKYE PE3UCTEHTHICTH [0
BIIPOBA/DKCHHS 1H(QEKIIMHUX areHTiB, B TOMY YHCI TaKWX, SKi MPU3BOIATH IO
1H(]eKITHOTO 3anajieHHs NPUIATKOBUX Ma3yX HOca, HOCOTNIOTKH Yy niteit (Ky3Hemnona
JI.B., 2012). JlikyBaHHSI MAIlIEHTIB 3 TOCTPUM PUHOCHHYCUTOM, aJCHOITUTOM, IO
MarTh OOTSDKCHUN aJeprojoTIYHMM aHaMHE3, Ma€ Psii OCOONMBOCTEH, SKI CIif
BpPaxOBYBATH IPU BUOOP1 ONTUMAIBHOI €T1I0MaTOr€HETUYHOI Tepallii.

AnepriyHuil puHIT, aJeHOIANT 3 CHHAPOMOM IOCTHA3aJIbHOTO 3aTiKaHHA - 1€
[aTOJIOT1sl, SIKY IOBHICTIO BMJIIKYBaTH HEMOXKJIMBO, aje JITH 3 HasBHICTIO TaKoOi
MaTOJIOT1i MOXYTh KUTH TOBHOLIHHUM >KUTTSAM. TOMYy MHOTpiOHO pO3yMITH, IO
OCHOBHHMM TPUHIUIIOM TATOTEHETUYHOTO JIIKYBaHHS € TpHUBAJE 3aCTOCYBaHHS
NpOTU3aNaIbHOI Teparii, CIPSIMOBAHOI Ha KOHTPOJIb MATOJIOT1, B pe3yJbTaTl YOro y
TUTAHA BIJCYTHI HIYHI 1 JEHHI TIPOSBH, HEMae HEOOXIMHOCTI B MPUHOMI
JIEKOHI€CTAHTIB 1 TOMIYHUX CTEPOiNiB, 30epiraeThcs HOpMaibHa (i3HYHA 1 colliaibHa
AKTUBHICTb.

Jy>xe yacTo KIIHIYHUI e(deKT BiJ BAKOPUCTAHHS aHTUTICTAMIHHUX TIpenapariB
B MIOETHAHHI 3 TOMIYHUMU CTEPOilaMHU HE BUIIPABIOBY€E OUiIKyBaHHS, TaK K HE 3aBXKJIN
IPUBOJIMB /IO TIOJICTIICHHS CHMIITOMIB (3aKJIaJCHICTh HOCA, XPOIHHS, CUMITOMY
MOCTHA3IHLHOTO 3aTiKaHHS, HIYHOTO ITiIKAIILTFOBAHHS ).

Penikarist anepreny B JIiMQOIAHOI TKAHWHU TPU3BOAUTH 10 MiABUILCHHS
piBHIB OpaJMKWHWHA, IHTEPJCHKIHIB, MPOCTATIAHAWHIB 1 TiCTaMiHy SK MeEJiaTOpiB
3ananeHHs (Skoner D.P. et al., 2001). ['ictramiH € 610JI0T1YHOIO AKTUBHOIO PEUOBHHOIO,
sKa MPUCYTHS B OUTBIIOCTI TKAHUH OpraHi3My (B rpaHyJjiax TyYHHUX KIITUH, 0a30(11iB,
riCTaMiHEPT1YHUX HEPBOBUX KIITHHAX TOIO.) 1 BUKOHYE (PYHKIIIIO TMOCEPEIHHKA B
pi3HHUX (D1310JIOTTYHHX 1 TATOJIOTTYHHUX PEAKIISX.

Edextn crumymnsauii HI-rictraMiHOBHX peLieNTOPIB BKIIIOYAIOTh: CKOPOYEHHS
ragkux M's3iB (0coOnuBO Tpaxei 1 OpOHXIB), MOCWJICHHS BHJIUJICHHS CIIH3y B
TUXaNTbHUX MUISAXaX, JUIaTaIlio0 Ta M1IBUIICHHS MPOHUKHOCTI KaluIsSIpiB, MOCUIICHHS

BUBUIRHEHHS MeaiaTtopiB 3ananenHs 3 HeiTpodiniB (Ilkopboryn B.A., KyOumkin
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A.B., 2013). Bci nepepaxoBaHi MeIiaTOpu 3yMOBIIIOIOTh HE TUIBKH 3aITyCK 3alaJICHHS
IOPU PUHITI, @ ¥ NIATPUMKY XPOHIYHOIO 3anajJieHHsl. TakuM YMHOM, MPHU aJIepridHUX
PUHOCHHYCHUTAX 1 aJCHOIMUTAX 3aIyCKAEThCS KACKaJl BUICONMMCAHUX MATOJOTIYHUX
peaxkuiii. (Gentile D.A., Skoner D.P., 2001., Ky3nenona JI.B., 2012.)

JIeHKOTpiEHH CHHTE3YIOThCS 3 apaxiJOHOBOI KHCIIOTH, SIKa BUBLILHAETHCS TIPU
IMYHOJIOTIYHOT CTUMYJISIIT PI3HUX KIIITHH, M0 OepyTh yd4acTh B 3allaJICHHI.
icreininoBux nevikorpienn (JITC4, JITD4, JITE4) - BaxiauBi mpoacTMaTH4HI
MeiaTOpH, IO 3B'A3YIOTHCS 3 UCTETH - ICHKOTPIEHOBUMH PEIENITOPAMHA B TUXATHHUX
NUIAXaX JIIOAWHU 1 BUKJIMKAIOTh PO3BUTOK CHUMIITOMIB 3 OOKYy JMXaJbHUX IUIAXIB,
BKJIIOYAIOYM  OPOHXOKOHCTPUKIIIIO, TOPYUIEHHS MPOHUKHOCTI CTIHOK CYJHH,
BUJUICHHS CIM3Y 1 HAKONMMYEHHS €03WHO(UIB. TakuM YHMHOM, MiJ BILJIMBOM
HalBaKJIMBIIIUX MEIaTOPIB - TiCTaMiHY 1 JISHKOTPIEHIB - MOYWHAETHCS XEMOTAKCHC
KJIITAH 1 (opMyBaHHS 3amaibHOI 1HQUIbTpaLii B CIM30BIA OOOJOHII BEpPXHIX
TUXanbHUX NUIAXiB. Hamam crmoctepira€TbCs B3a€MOJiS 3 IMYHHOKO CHCTEMOIO,
PO3BUTOK  mpoiideparuBHO-(IOpOIIIACTUYHOT — peakIlii, XpoHI3allisd 3amaJeHHs
(IlIxopbotyn B.A., Kyoumkin A.B., 2013).

BaxxnuBo BiA3HAYMTH, IO HaBITh B MEPIOJA PEMICli alepridyHOro PUHITY 1
aJICHOMIM Ta B BEPXHIX JUXAJbHUX HIIsAXax 30€piraeTbcsi Tak 3BaHE MIHIMAJIBHOTO
MIEPCUCTYIOUOTO 3aMMaJIeHHs, IKE caMe 10 cO01 CTBOPIOE CIPUATANBUN (HOH /15 1HBA31i
pecnipatopHoi iH(ekIii. MiHIMaIbHUM MNEPCUCTYIOUUM 3alajeHHSIM SBJISIE COOOI0
Oe3nepepBHUN 3amalibHUN MPOLEC 3 MIHIMAIBHOK aKTUBHICTIO, SIKMH MOXeE
CYMPOBOKYBAaTHCS TTIOBHOIO BIICYTHICTIO cuMniToMaTrky y mamieHTiB (Ricca V. Et al.,
2000; 3aitiieBa O.B., 2006).

[Ticnst BIAKPUTTS HOBOTO KJacy MeAlaTOpiB 3amajeHHs - JIEUKOTPIEHIB - BUHUK
HOBUUM HampsiM B JIIKyBaHHI 13 3aCTOCYBaHHSIM IpemnapariB 3 aHTUJICHKOTPIEHOBHUX
MeXaH13MIB Aii.

biokaropu peuenTopiB JIEUWKOTpIEHIB (MOHTEIYKAcT) 3/aTHI TajlbMyBaTH
PO3BUTOK aJEpPriyHOi peakiii 1 CHUMIOTOMIB, acOI[IHOBAaHUX 3 MPOIYKIII€IO

JEHUKOTpIEHIB.
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VY Hamii KIiHIII BUKOPUCTOBYBaJacs KoMOiHamis mpemapatiB. lle Oys
MOHTEJIYKACT B MO€JHAHHI 3 OJHOYACHUM MPUHOMOM aHTUTICTAMIHHHUX MpEnapaTiB
(;leBoueTepe3uH). Bel mpenaparu npuiiManucs B BIKOBUX J1033X.

VY cnocrepexeHHl Opajiy ydacTh Malll€HTH 3 J[1arHO30M aJIEPTiYHUM PHUHIT,
aJICHOIANT 3 CHHAPOMOM TIOCTHA3aJIbHOTO 3aTikaHHs. KpuTepieM BHKIIOUEHHS
CIIyT'yBaB TPHUIOM JOAATKOBUX TPEMapaTiB, M0 MOIJIO BIUIMHYTH Ha pe3yJbTaTh
JikyBaHHA. Byl BUKIIIOUEH] MAIIEHTH, K1 32 2 THXKHI JI0 MMOYATKy CHOCTEPEKCHHS
Opanu JeKOHTeCTaHTIB, IHTpaHa3aJIbHI a00 CUCTEMHI KOPTUKOCTEPO1IU, IHTpaHA3aJIbHI
npernapaTyd KpOMOTJIIKaTy HaTPiro.

OcHoBHa rpyna ckiaaanacs 3 60 gitedt pizHoro Biky (Big 6 g0 18 pokiB), sKi
npuiiMaiy nmpenapaTv MOHTEIYKacTa 1 JIEBOLUETUPU3UHY Y BIKOBUX JJO3yBaHHSX.

Jlo rpynu mopiBHSAHHA BXoauiao 40 miTei, sKi OTpUMYBAJIM aHTHTICTaMIHHI
npenapary B MOEJAHAHHI 3 TOMYHUMHU CTEPOiAaMHu (MOMETA30H).

JliarHO3 TpyHTYyBaBCsI Ha cKaprax, OO0'€KTHBHOMY OIJISAl, pe3yibTaTH
HazoliTorpaMMu (MpeBaIFOBaHHS B Ma3Ky €03uHO]1IiB), miaBuieHHl piBHa Ig E 1
€03MHO(IILHOr0 KaTioHHOro Oinka. Bzaemonis anepreniB 3 IgE, ¢ikcoBanumu Ha
MOBEPXHI OMACUCTUX KJIITHH 1 0a30(UIiB, MPU3BOIUTH 0 BUIAIJICHHS 3 IUX KIITHH
MeZiaTopiB, M0 BUKIMKAIOTh aJepriyHy peakiito (rictaminy, cepoToHiny). Ilpouec
JerpaHyJsiil OMacucTHX KIMTUH 1 0a30(imiB J0AMHU B OUIBIIOCTI BUMAIKIB
IHIIIOETBCST  TIEPEXPECHUM  3B'sI3yBaHHAM JBOX crenudiunux IgE-mMonexkyn 3a
JIOTIOMOTOIO aJiepreHy.

[Ipomec merpanymsmii omacUCTUX KITHH 1 0a30(iMiB JIOAUHU 1HIIIOETHCS
NepexXpecHnM 3B's3yBaHHAM TOoBepxHEeBUX |JE-penenTopiB, B pe3yabTaTi dYoro
NOYMHAEThCA (Pa3a 3IUTTA MEMOpaHU TpaHyl, IO MICTATh TICTaMiH, 1 30BHIIIHBOI
KITiTHHHOT MeMmOpanu (XaitoBa P. M., 2009). B pe3ynpTaTi MemOpaHa rpaHyJ crae
YACTHUHOIO KJIITUHHOI MEMOpaHH.

[IpedopmoBani MemiaTopu BUAUIAIOTHCA IMBUAKO (TiCTaMiH, TeMapuH,
TpHUIITa3a), a MeTaboITH apaxigoHoBoi kuciotu (AA) — neiikotpien D4 (LTD4) Ta

npocrarnagaud D2 (PGD2) — nmoBunbHie. BmicT rpaHys MBHIKO PO3YMHSETHCS i
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CEeKPETY€EThCS, NPUYOMY TICISA IOBHOI YW dYacTKOBOi. JlerpaHymsiis KIiTHHA
3aJUIIAETHCS )KUTTE3TATHOIO.

Jlesiki areHTu 3/4aTHI Oe3MocepeHhO BHKJIMKATH JETPaHyJIALII0 OMaCUCTHX
KIITUH: KojeiH, MopdiH, BaHKOMIIMH, PEHTTCHOKOHTPACTHI PEYOBUHHU, SKi
BUKOPHUCTOBYIOThCS JIsl yporpadii, komnoHeHTn komiuieMeHty C3a ta CSa. Taki
rocTpi peakiiii, He oB's3aHi 3 [gE-anTuTinamMu, Ha3UBarOTHCS aHADUIAKTOITHUMU.

AKTHBAIlisl CUCTEMHU KOMIUIEMEHTY MPU3BOAUTH JO YTBOPEHHS NPOMIKHUX
npoayktiB aktuBailii (C3a, C2a, C28, C4a, C5a Ta iH), 5Kl BUKJIUKAIOTh BUBUILHEHHS
MeiaTOpiB 3 TAAAKUX KIITHH, 0a30(11iB, HEUTPO(DLIIB Ta TPOMOOITUTIB.

BuBinbHeHHsT  MepmiaTopiB  (Hacamiepes — TICTaMiHy) MOPU3BOAMTH [0
PO3IIMPEHHIO Ta 3aCTOI0 KPOB1 B KaMMUIsIpax, MIJBUILEHHIO MPOHUKHOCTI 1X CTIHOK, 1110
CIIpUsi€ 3TYIICHHIO KPOBI Ta HAOpSAKY HABKOJUIIHIX TKAaHWH, TiMEpCceKperii 3ayo3,
cnasMmy riaakux M'a3iB Tomo. Di3ioNoriyHi Ta MaTojoriyHi €eKTH TiCTaMiHy
OTOCEPEAKOBYIOThCA depe3 MmemOpanHi perentopu H1- ta H2-Tumy: minBuieHHS
CYJAMHHOT MPOHUKHOCTI (BHACTIOK OCNIa0eHHS MDKKIIITUHHUX KOHTAKTiB €HI0TEIIIIO.
B 00JIaCTI BEHYJ), CKOPOYEHHS TJIAJKOi MYCKYJaTypH, JereéHeBa Ba30KOHCTPHUKIIIS,
11 IBUILICHHS BHYTPIITHbOKIITUHHOT KOHIICHTpaIlii I MO, IOCHUJIEHHS
CIM30BUIUICHHS Y BEPXHIX JUXAJbHHUX IIIAXaX, IOCWICHHS XEMOTAKCHCY
eo3uHOGTIB Ta HEUTpodinmiB, axkTuBamis T-TMPONHTIB, TOCWICHHS TMPOIYKIT
npocrarnanauniB F2a, E2, rpombokcany B2, neiikoTpieHiB Ta iH.

CepOoTOHIH 3/JaTHUI BUKJIMKATH KOHCTPHUKIIIIO apTepiol, OpOHXOKOHCTPHUKLIIO,
CTUMYJTIOBATH MEPUCTATBTUKY TOHKOI KUIITKA. BIUIHB 3a3Ha4eHUX MeIiaTopiB ajeprii
HaJaJli TMPU3BOJMTH JIO BHPAKEHOTO CIa3My TJIaJKOlI MYCKYJIaTypH BHYTPIIIHIX
OprasiB, cTa3y, IeMOJi3y, HEJOCTaTHOCTI KpOBOOOIrY, PI3KOMY MIJBULIEHHIO
IIPOHUKHOCTI CYJIMH Ta HaOpsiKy opraHiB Ta TKaHuH. lleit Tun peakiiiii npotikae 6e3
ydacTi koMrieMeHTy. HInsaxu, ski BeIyTh 10 MOMJIMBOTO KOHTaKTy 3 allepreHamH,
Oarato B YoMy BH3HAYarOTh coci0 foro mpe3eHTarii. CeHcuO1mi3alis 10 JTiKapChKOro
3aco0y, 10 CIPUYMHUB PO3BUTOK aHA(DITAKTUYHOTO MIOKY, [0 BUHUKAE B pe3yJIbTaTi
3aCTOCYBaHHS JAHOTO IMpernapary 3 JJAIarHOCTHYHOK a00 JIIKYBAJIBHOK METOI Yy

MUHYJIOMY y Tali€eHTa. Y JiTeld pO3BUTOK CEHCHOUI3alli MOXe BinOyBaTuCs IpH
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3aCTOCYBaHHI $IKOr0-a00 JIKapChbKOTO Tpemapary, a00 BXHBaHHA I[E€BHOTO
aJIEpPreHHOro MPOYKTY MaTip'to MiJ] 4ac BariTHOCTI YU TPYJHOTO BUTOJOBYBaHHSI.

TakoX NpUYMHOK CEHCUOUT3alli Mami€eHTa MOXE CTaTH KOHTAKT 3
JIKapChKUMHM CHOJYyKaMU IHTAISIIAHUM [HUISIXOM TIPU  TPOXUBAHHA IMOOJIHU3Y
dbapMaleBTUYHUX MIATPUEMCTB. Y JEeIKUX MAIli€HTIB, IEPEBAXKHO Y IITEH MOJIOIIOTO
BIKy, aJepris Moke OyTH HACJiJIKOM HaJXOJKEHHS B OpraHizM (apMaxoJIOTTIHHX
3ac00iB 3 Xap4yOBUMH IMPOAYKTaMH, TaK SK JEsIKI 3 HUX BUKOPUCTOBYIOTHCS SIK
KOHCEpBAHTIB Ta cTaduni3aTopiB B Aanuii yac (Onexnosuy B.M. 2005).

Psn anepreniB Tako) BXOAMTH J0 CKJIaay BakimH. Hampukian, geski BaKIHHU
OPUTrOTOBaH1 Ha KypsuMX eMOpIOHAX: BaKIMHU BiJl TPUILY, IPIOPIKC; AESIKI BAKIUHU
MICTATh CJI1JY aMIHOTJIIKO3HU/IB: dKUBI KOPEB1 Ta MAPOTUTHI BAKIMHU; BAKIUHU IPOTH
renatuty B MicTaTh nekapchki Apixmki. PO3BUTOK aepriyHuX peakiii Ha JiKapchKi
3aco0u, y TOMY 4uCHl aHa(pIaKTUYHOTO IIOKY, MOKJIMBO BHACIIZOK MEPEXPEecHUX
peakIiiii, o0yMOBJICHHUX HAsBHICTIO 3araJlbHUX aHTUTCHHHX JCTCPMIHAHT Yy JESIKHX
anepreHiB. Bcei giTu Oyau MPpOKOHCYIBTOBAHI TUTSYUMH aJIeProJOTaMH.

EdexTuBHICT, JiKyBaHHS BH3Hauajgacsi 3a JIOIOMOIOK  IIIOJICHHHKIB
CaMOCITOCTEPEKEHHS TAaIEHTIB, JIe BiJ3HAYAIUCS Cy0'€KTUBHI CUMOTOMH (BIAUYTTS
3aKJIJIEHOCTI HOCA, PUHOPEs], 3aTIKaHHS MO 3aJ(HIM CTIHII TJIOTKH, HIYHUN Kallesb,
XPOITiHHS).

VYyacHuku omniHOBanM cuMmnTomu Ha 1, 3, 5, 10-i 1 14-i1 neHp jikyBaHHS 3a 3-
OanpHOIO mIKaoro (0 0aniB - CUMIITOMU BiJICYTHI, 1 0ai - cMMOTOMH c1a00 BUPAXKEHI
1 HE BUKIWKAIOTh pO3JApaTyBaHHS, 2 Oamu - CHUMIITOMH TIOMIPHO BHUpPaXKEHI 1
BUKJIMKAIOTh PO3ApaTyBaHHS, 3 Oanu - pi3KO BUPaXCHI CHMIITOMH, SIKI 3aBa)KarOTh
IIOJICHHI JIi1).

JlonaTKOBO OIIHIOBAIMCS JaHI OO0'€KTUBHOTO OOCTEKCHHS, SKI BKJIIOYAIIH
OI[IHKY 3araJIbHOTO CTaHy MaIlllEHTa, PUHOCKOIMYHY KapTUHY 1 Ha30I[ITOrpamMMmy.

3n1iiCHIOBaIN MOHITOPUHT CTaHy: ¢izukanpHe 00CTEeKEeHH,
eNeKTpokapaiorpadiro, MyJIbCOKCUMETPII0, KOHTPOJIb  apTePiaIbHOTO  THUCKY,
ayCKyJIbTallilo, 32 HEOOX1THOCTI — BU3HAYAIOTh IIEHTPAIbHUN BEHO3HUHN TUCK 00 TUCK

3aKJIMHIOBAHHS B JiereHeBoi aprepii. IlapanenbHo 3 3axolaMu, CHOpSMOBaHUMH Ha
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KyIipyBaHHS ajieprii, BAKOHYBAJIA KJIHIYHUHN aHAJ3 KPOBI, JOCIIPKEHHS KHUCIOTHO-
Jy>KHOT pIBHOBAaru, ra30BOro CKJIaJy Ta €JIeKTPOJITHOTO OallaHCy, KOaryjaorpamH.

Pe3ynpTaTi OLIHKM HPOBEIEHOTO JIKYBaHHS MOKa3aju, 110 B OCHOBHIN Ipymi
3HAYHO 3MEHIIWINCS CUMITOMHM 3aKJIaJeHOCTI HOCA, BUAUICHHS 3 MOPOKHUHHU HOCY,
BIIUYTTS TOCTHA3AJILHOTO 3aTIKaHHs, HIYHUN M1KAIUTFOBAHHS 1 XPOITIHHS BXKe Ha 3-10
7100y B IOPIBHSIHHI 3 Y9aCHUKAMU 3 KOHTPOJILHOI TPYIIH.

BucHoBku:

1. TakuM 4MHOM, CIIIJIbBHE BUKOPUCTAHHS MpENapaTiB MOHTEIYKACT (B BIKOBUX
no3yBaHHsAX 4 mr, Swmr, 10mMr) i jmeBoreTupu3uH (B TabieTkax 5 Mr Ta y BUIJISIIL
CUPOITIB Ta Kparejab) PalioHaIbHO 00'€IHY€ aHTUTICTAMIHHY 1 aHTIIEHKOTPICHOBY
I, 1o 3a0e3nedyye BUPAKEHUN JIKyBAIbHUN €(EeKT y MaIll€HTIB 3 A1arHO30M
aJepriYHUI PUHIT, aICHOINNUT 3 CUHJIPOMOM MOCTHA3aJbHOTO 3aTIKAHHS.

2. llopiBHsuIbHMM aHaNi3 AWMHAMIKH JIEKKOTPIEHOMOCEPEAHUX CHMITOMIB
(3aKJIaJIeHICTh HOCA, TOCTaHA3aIbHE 3aTIKaHHA Ta 1H.) MOKa3aB HAMKpalil pe3yJbTaTu
B TPyl i3 3aCTOCYBaHHSAM KOMOIHAIIT mpemapariB (MOHTEIYKACT 1 JICBOIICTUPHU3HH)
100 TPYTIH MOPiBHSHHS, 110 O/IEPKyBalia aHTUTHCTAMUHHI TIpenapaTy B MOEAHAHHI 3
TOMIYHUMH CTEPOigaMu (MOMETA30H).

3. Ilpu KOMIUIEKCHOMY 3aCTOCYBaHHI MOHTEIYKacTa 1 JIEBOLETUPU3UHY
BiZIOYJIOCSI TIOJIMIICHHS OCHOBHUX KIIHIYHHUX TMPOSBIB, 3 TOJIMIICHHAM «HIYHHX
CUMIITOMIBY», TOKa3HUKIB KHCIOPOJHOTO OOMIHY Ta Tra3oBOr0 CKJaay KpOBi, IO
3HU3UJIO 3aCTOCYBAHHS IEKOHT€CTaHTIB.

4. Pe3ynbTaTy MPOBEJCHOTO CIOCTEPEIKEHHS J03BOJISIOTh PEKOMEHIYBATH IO
KOMOIHaIlil0 TipenapariB (MOHTeNIyKacT y Tabietkax 4mr. 5 mr a6o 10 mMr Tta
JeBoleTepe3nHa y TalOjaeHTKax S5 Mr abo y BHUIJISAI CUpOMa Ta Kpamesb), SKi

nonepepKaroTh MOJIparMasito 3 i HeraTHBHUMH HACIIiIKaMHU.
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SECTION 5. THEORETICAL MEDICINE
DOI 10.46299/ISG.2021.MONO.MED.I11.5.1

5.1 Correction of ulcerogenic action of nonsteroidal anti-inflammatory drugs by
using of cryopreserved placenta extract

Today, the ulcerogenicity of nonsteroidal anti-inflammatory drugs is their major
side-effect significantly limiting their clinical use. This is also an important medical
and social problem, as these drugs are among the most widely used ones worlwide. The
complexity of the pathogenesis of the lesion induced by nonsteroidal anti-
inflammatory drugs of the gastrointestinal tract necessitates a comprehensive approach
to treat this pathology or to use the drugs of a polyvector mechanism of action.
Classically, pharmacotherapy of this iatrogenic pathology is aimed at acid suppression,
the use of gastrocytoprotectors and the drugs, restoring the content of prostaglandins
in the mucous membrane of the specified group [183, 184, 185, 186, 187, 188, 189,
190, 191].

While searching for the tools capable of increasing the resistance of the
gastrointestinal tract mucous membrane to the damaging effects of nonsteroidal anti-
inflammatory drugs, our attention was drawn to the cryopreserved placenta extract
which is a biotechnological agent designed at the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences [192, 193, 194, 195, 196, 197,
198, 199, 200, 201, 202, 203, 204, 205, 206].

Studies have shown that during preventive administration the antiulcer activity of
cryopreserved placenta extract was 69.1 %, and in acute indomethacin-induced
gastropathy the ulcer index was 3.5 and 1.08 in control rats and those injected with
placental cryoextract, respectively. In acute diclofenac sodium-induced gastropathy,
the antiulcer activity of placental cryoextract was 92.1 %, and ulcerative defects of the
gastric mucosa with the studied extract were found just in 28.6 % of animals, which
was 3.5 times lower than in the control rats. It should be noted that the most pronounced
decrease of the diclofenac sodium ulcerogenic action was noticed when applied in a

preventive combination, i.e. using the cryopreserved placenta extract and low
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temperatures; the expression index was 12.6 times lower than in rats with diclofenac
sodium-induced ulcer-induced gastropathy, and its effectiveness was 1.5 times higher
than that of esomeprazole [207].

The antiulcer activity of cryopreserved placenta extract in the treatment regimen
in rats with subchronic meloxicam-induced gastropathy was 100 %, but ulcerative
lesions of the gastric mucosa caused by meloxicam were found just in 74.1 % of rats,
indicating a low ulcerogenic potential of this nonsteroidal drug in stomach. The use of
cryopreserved placenta extract in the treatment-and-prophylactic regimen was
accompanied by comparable antiulcer activity in models of subchronic ibuprofen-
induced and acetylsalicylic acid-induced gastropathies and made 72.8 % and 70.6 %,
respectively [208].

Evaluation of the effect of cryopreserved placenta extract on the condition of the
distal gastrointestinal tract on the background of lesions induced by nonsteroidal anti-
inflammatory drugs showed that in the acute diclofenac sodium and indomethacin-
induced ulcerogenesis only small intestinal mucosa was affected. The condition of the
colon remained macroscopically unchanged, which was probably due to the study
timing. Preventive administration of cryopreserved placenta extract in both models of
acute ulcerogenesis resulted in 100% reduction of the enterotoxic effects of both
indomethacin and diclofenac sodium, confirming their enteroprotective properties.

During treatment regimen the use of cryopreserved placenta extract in the model
of meloxicam-induced lesions of the small intestine led to 100 % decrease of the
ulcerogenic effect on the large intestine of the latter, and the number of ulcerative
defects in the small intestine decreased 4.6 times compared with the group induced by
ulcerogenesis without correction, and made 7.4 + 3.2 and 33.7 + 1.7 ulcers per 10 cm
of small bowel length, respectively.

In therapeutic and prophylactic use of cryopreserved placenta extract, 100 %
decrease of the toxic effects of acetylsalicylic acid and the distal parts of the
gastrointestinal tract was noted. The ibuprofen-induced ulcerogenesis model showed
that the antiulcer activity of cryopreserved placenta extract in the small intestine was
78.4 % and 72.3 % in the large intestine [208, 209].
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The findings suggest the presence of pronounced entero- and colonoprotective
activity in cryopreserved placenta extract in gastrointestinal tract ulcerative lesions
induced by non-steroidal anti-inflammatory drugs. The most pronounced antiulcer
activity in the gastrointestinal tract distal parts was found in the prophylactic
cryopreserved placenta extract in the model of diclofenac sodium-induced
ulcerogenesis and in treatment and preventive use of the cryopreserved placental acid
extract on the ulcer background.

Biochemical studies of the gastric mucosa homogenates showed that prophylactic
use of cryopreserved placenta extract in rats with diclofenac sodium-induced
gastropathy increases the activity of the antioxidant system in mucosa, indicating a rise
in in catalase activity by 40.0 % as compared with the control group. Modulation of
antioxidant-prooxidant homeostasis is one of the mechanisms of gastrocytoprotective
action of the combined effect of low temperatures and cryopreserved placenta extract.
This is demonstrated by a significant (p < 0.05) increase in the antioxidant-prooxidant
index by 2.2 times versus the rats with diclofenac sodium-induced gastropathy.

In addition, it was found that administration of cryopreserved placenta extract
enhanced the activity of prostaglandin synthases in rats with diclofenac sodium-
induced gastropathy 2.0 times relative to those of the control group, that eliminated
latrogenic prostaglandin deficiency in the gastric mucosa.

Evaluation of the effect of cryopreserved placenta extract on lipoxygenase
mechanisms of inflammation showed that one of them as for its anti-inflammatory
activity is the inhibition of this pathway of arachidonic acid metabolism. This was
shown by a significant (p < 0.05) suppression of zymosan-induced inflammation in rats
by 78.8 % and 74.8 % for 120 and 180 min, respectively. This was similar to
monotherapy with the studied cryoextract, most likely due to weaker effect of the
studied nonsteroidal anti-inflammatory drug on the lipoxygenase pathway of
arachidonic acid metabolism [210, 211].

A comprehensive study of the effect of cryopreserved placental extract on
therapeutic properties of nonsteroidal anti-inflammatory drugs in a model of

experimental rheumatoid arthritis in rats showed that the combined use of diclofenac
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sodium and cryopreserved placental extract had more pronounced anti-inflammatory
activity versus monotherapy. This is evidenced by an 8.7 % greater reduction in the
volume of the damaged limb of rats with diclofenac sodium and cryopreserved
placental extract than with diclofenac sodium alone. In addition, it was found that the
combined use of diclofenac sodium and cryopreserved placenta extract was
accompanied by an increase in the threshold of pain sensitivity with mechanical
irritation of the limb by 13.8 % higher if compared with diclofenac sodium
monotherapy. In addition, the combined use of diclofenac sodium and cryopreserved
placental extract was accompanied by a more pronounced 10.7 % analgesic activity if
compared with diclofenac sodium monotherapy adjuvant arthritis as for disability in
rats versus DN monotherapy, which was significantly higher (p = 0.01) by 14.1 % rise
in the threshold of pain sensitivity in rats with adjuvant arthritis on day 28 of the
experiment.

Hematological studies showed that the combined use of cryopreserved placenta
extract and diclofenac sodium was accompanied by a more pronounced leveling of
inflammation signs by hematological parameters, i.e. erythrocyte sedimentation rate
decreased by 72.2 % (p < 0.001), and the number of leukocytes decreased by 54.8 %
(p < 0.001) relative to the rats with adjuvant arthritis without treatment. In addition, it
was found that the combined use of cryopreserved placenta extract and diclofenac
sodium led to a complete elimination of signs of anemia of chronic inflammation — the
level of hemoglobin and erythrocytes was significantly (p < 0.001) increased by 17.6
% and 36.8 %, respectively, in the rats with adjuvant arthritis with no treatment [212].

Blood biochemical studies have shown that administration of diclofenac sodium
and cryopreserved placental extract to the rats with adjuvant arthritis resulted in
normalization of malonic dialdehyde levels, indicating a reduction in the symptoms of
arthritis-induced oxidative stress. There was also a significant (p = 0.01) rise in the
level of superoxide dismutase by 30.6 % relative to the values in the control group rats.
Enhanced anti-inflammatory properties of DN on the background of the combined use
of diclofenac sodium from cryopreserved placenta extract, namely the level of reactive

protein decreased (p < 0.001) by 61.1 % relative to untreated rats, and the level of
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seromucoid significantly (p < 0.01) decreased by 17,1 % relative to rats of the
diclofenac sodium monotherapy group. It was shown that the level of alanine
aminotransferase was significantly (p < 0.01) lower by 38.9 %, and aspartate
aminotransferase was lower (p < 0.01) by 37.9 % compared to the animals treated with
diclofenac sodium, which was 16.7% (p = 0.02) and 17.2 % (p < 0.001), respectively,
lower than in control rats with untreated adjuvant arthritis. The observed changes in
aminotransferases demonstrate the ability of cryopreserved placenta extract to level not
only cytolytic syndrome induced by adjuvant arthritis, but also diclofenac sodium-
induced. Moreover, it was found that the combined use of cryopreserved placenta
extract and diclofenac sodium was accompanied by normalization of the level of total
lipids and phospholipids in the serum of rats on the background of experimental
rheumatoid arthritis. Thus, the content of phospholipids in the phospholipid pool
increased significantly (p = 0.02) by 22.6 % compared to the animals with adjuvant
arthritis with no treatment [213].

The obtained research data made it possible to conclude that cryopreserved
placenta extract had an antiulcer activity in the gastrointestinal tract lesions induced by
nonsteroidal anti-inflammatory drugs, and the combined use of these drugs was

accompanied by an increase in their therapeutic properties.

121



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

REFERENCES

1. MV Vlasenko, NI Kravchuk, NA Kravchuk, ZP Nizhynskaya—Astapenko.
Diliatory cardiomyopathy: indirect disease or complication of tierotoxicose. Problems
of endocrine pathology. 2017;3: 29-37. doi.org/10.21856/j-PEP.2017.3.04

2. OG Nesukay. Modern approaches to the diagnosis and treatment of
cardiomyopathy: what's new? Health of Ukraine of the 21st century. 2020;7(476):8-9.

3. Mezincescu A, Karthikeyan VJ, Nadar SK. Ranolazine: A true pluripotent
cardiovascular drug or jack of all trades, master of none? Sultan Qaboos University
Med J [Internet]. 2018 [cited 2020 Sep 30];18(1):e13-e23. Available from:
https://www.ncbi.nlm.nih gov/ pmc/ articles/ PMC5892807/ pdf / squmj1802-e13
23.pdf. DOI: 10.18295/squm;j.2018.18.01.003.

4. De Ferrari GM et al. Ranolazine in the treatment of atrial fibrillation: Results
of the dose ranging RAFFAELLO. Heart Rhythm. 2015;12 (5):872-878. doi: 10.1016/-
J.hrthm.2015.01.021.

5. Muntean DM, Kohajda Z. Atrial remodeling in permanent atrial fibrillation:
mechanisms and pharmacological implications. J Clin Exp Cardiolog. 2013;4(11):2-
12.

6. Pop-Busui R, Boulton AJM, Feldman EL, et al. Diabetic neuropathy: a
position statement by the American Diabetes Association. Diabetes Care. 2017; 40:
136-54.

7. Serhiyenko V.A., Serhiyenko A.A. Cardiac autonomic neuropathy: risk
factors, diagnosis and treatment. World J Diabetes. 2018; 9: 1-24.

8. Lonsdale D, Marrs C. The autonomic nervous system and its functions. In:
Lonsdale D, Marrs C, eds. Thiamine Deficiency Disease, Dysautonomia, And High
Calorie Malnutrition. 1st ed. Oxford: Elsevier, 2017: 27-57.

9. Boghdadi MA, Afify HE, Sabri N, et al. Comparative study of vitamin B
complex combined with alpha lipoic acid versus vitamin B complex in treatment of
diabetic polyneuropathy in type 2 diabetic patients. Clin Exp Pharmacol. 2017; 7: 241.

10. Oyenihi AB, Ayeleso AO, Mukwevho E, et al. Antioxidant strategies in the
management of diabetic neuropathy. Biomed Res Int. 2015; 2015: 515042.

11. American Diabetes Association. Standards of medical care in diabetes-2017.
Clin. Diabetes. 2017; 35(1): 5-26.

12. Moss CJ, Mathews ST. Thiamin status and supplementation in the
management of diabetes mellitus and its vascular comorbidities. Vitam Miner. 2013;2:
111.

122



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

13. Pacal L, Kuricova K, Kankova K. Evidence for altered thiamine metabolism
in diabetes: is there a potential to oppose gluco- and lipotoxicity by rational
supplementation? World J Diabetes. 2014; 5: 288-95.

14. Luong KV, Nguyen LT. The impact of thiamine treatment in the diabetes
mellitus. J Clin Med Res. 2012; 4: 153-60.

15. Sandireddy R, Yerra VG, Areti A, et al. Neuroinflammation and oxidative
stress in diabetic neuropathy: futuristic strategies based on these targets. Int J
Endocrinol. 2014; 2014: 674987.

16. Serhiyenko V, Hotsko M, Snitynska O, et al. Benfotiamine and type 2
diabetes mellitus. MOJPH. 2018; 7: 00200.

17. Spallone V. Might genetics play a role in understanding and treating diabetic
polyneuropathy? Diabetes Metab Res Rev. 2017; 33: €2882.

18. Mirza S, Hossain M, Mathews C, et al. Type 2-diabetes is associated with
elevated levels of TNF-alpha, IL-6 and adiponectin and low levels of leptin in a
population of Mexican Americans: a cross-sectional study. Cytokine. 2012; 57: 136-
42,

19. Valdes-Ramos R, Guadarrama-Lopez AL, Martinez-Carrillo BE, et al.
Vitamins and type 2 diabetes mellitus. Endocr Metab Immune Disord Drug Targets.
2015; 15: 54-63.

20. Hrebenyk M.V., Kotsiuba O.l. Optymizatsiia likuvannia diastolichnoi
sertsevoi nedostatnosti u patsiientiv iz hipertonichnoiu khvoroboiu v umovakh
komorbidnosti z hiperurykemiieiu. Visnyk naukovykh doslidzhen. 2016. N 3. S. 11-
13.

21. Nasledov A.D. Matematycheskye metodsr psykholohycheskoho
yssledovanyia. Analyz y ynterpretatsyia dannsikh: ucheb. posob. Sankt-Peterburh:
Rech, 2012. 392 s.

22. Pro zatverdzhennia ta vprovadzhennia medyko-tekhnolohichnykh
dokumentiv zi standartyzatsii medychnoi dopomohy pry stabilnii ishemichnii khvorobi
sertsia. =~ Nakaz  MOZ  Ukrainy vid 02.03.2016 Ne  152. URL:
http://www.moz.gov.ua/ua/portal/dn_20160302_0152.html.

23. Tashchuk V.K., Vasek Obeid Al Salama Mukhamed. Komorbidnist,
sertsevo-sudynna patolohiia i likuvannia hiperurykemii - chy zapobihaie
zakhvoriuvanniu alopurynol? (ohliad literatury). Bukovynskyi medychnyi visnyk.
2016. T. 20, Ne 2. S. 209-212.

24. Bang D, Xu J, Keenan R, Pike V, Lehmann R, Tenner C, et al.
Cardiovascular Disease Prevalence in Patients with Osteoarthritis, Gout, or Both. Bull
Hosp Jt Dis. 2016 Jun;74(2):113-8.

25. Kuwabara M. Hyperuricemia, Cardiovascular Disease, and Hypertension.
Pulse. 2015;3:242-52.

123



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

26. Okazaki H, Shirakabe A, Kobayashi N, Hata N, Shinada T, Matsushita M, et
al. Are atherosclerotic risk factors associated with a poor prognosis in patients with
hyperuricemic acute heart failure? The evaluation of the causal dependence of acute
heart failure and hyperuricemia. Heart Vessels. 2017 Apr;32(4):436-445. doi:
10.1007/s00380-016-0893-z.

27. Shahin L, Patel KM, Heydari MK, Kesselman MM. Hyperuricemia and
Cardiovascular Risk. Cureus. 2021; 13(5): e14855. doi: 10.7759/cureus.14855.

28. Saito Yu, Tanaka A, Node K, Kobayashi Yo. Uric acid and cardiovascular
disease: A clinical  review. J  Cardiol.  2021;78(1):51-57.  doi:
10.1016/j.jjcc.2020.12.013.

29. Shahin L., Patel KM, Heydari MK, Kesselman MM. Hyperuricemia and
Cardiovascular Risk. Cureus. 2021;13(5):e14855. https://doi: 10.7759/cureus.14855.

30. Wei Y, Cheng Ji D. Uric acid and cardiovascular disease: an update from
molecular mechanism to clinical perspective. Frontiers in Pharmacology. 2020;11:582-
680. https://doi: 10.3389/fphar.2020.582680.

31. Winder M, Owczarek AJ, Mossakowska M, Broczek K, Grodzicki T,
Wierucki L., Chudek J. Prevalence of Hyperuricemia and the Use of Allopurinol in
Older Poles-Results from a Population-Based PolSenior Study. International Journal
of Environmental Research and Public Health. 2021;18(2):387. https://doi:
10.3390/ijerph18020387.

32. Ciccullo A, Borghetti A, Zileri Dal Verme L, Tosoni A, Lombardi F,
Garcovich M, et al. Neutrophil-to-lymphocyte ratio and clinical outcome in COVID-
19: a report from the Italian front line. Int J Antimicrob Agents. 2020;56(2):106017.
DOI: 10.1016/j.ijantimicag.2020.106017.

33. Rudyk YuS, Pyvova SM. COVID-19 i zakhvoriuvannia sertsevo-sudynnoi
systemy: u fokusi — sertseva nedostatnist [COVID-19 and diseases of the
cardiovascular system: the focus is heart failure]. Zdorov’ia Ukrainy. 2021; 4 (497):42-
44. (in Ukrainian).

34. Mai F, Del Pinto R, Ferri C. COVID-19 and cardiovascular diseases. J
Cardiol. 2020;76(5):453-458.: 10.1016/j.jjcc.2020.07.013.

35. Sattar Y, Ullah W, Rauf H, Virk H, Yadav S, Chowdhury M, et al. COVID-
19 cardiovascular epidemiology, cellular pathogenesis, clinical manifestations and
management. Int J Cardiol Heart Vasc. 2020; DOI: 29:100589.:
10.1016/j.ijcha.2020.100589.

36. Naz A, Billah M. COVID-19 and Coronary Heart Disease. Encyclopedia.
2021; 1(2):340-349. DOI: https://doi.org/10.3390/encyclopedial020028.

124



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

37. Hemmat N, Derakhshani A, Bannazadeh Baghi H, Silvestris N, Baradaran
B, De Summa S. Neutrophils, Crucial, or Harmful Immune Cells Involved in
Coronavirus Infection: A Bioinformatics Study. Front. Genet. 2020;11:641. DOI:
10.3389/fgene.2020.00641.

38. Feng X, Li S, Sun Q, Zhu J, Chen B, Xiong M, et al. Immune-Inflammatory
Parameters in COVID-19 Cases: A Systematic Review and Meta-Analysis. Front Med
(Lausanne). 2020;7:301. DOI:10.3389/fmed.2020.00301.

39. Gatti A, Radrizzani D, Vigano P, Mazzone A, Brando B. Decrease of Non-
Classical and Intermediate Monocyte Subsets in Severe Acute SARS-CoV-2 Infection.
Cytometry A. 2020 S; 97(9):887-890. DOI: 10.1002/cyt0.a.24188.

40. Lopez M.J., Mohiuddin S.S. StatPearls. StatPearls Publishing; Treasure
Island, FL, USA: 2020. Biochemistry, Essential Amino Acids.

41. Gambardella J, Khondkar W, Morelli MB, Wang X, Santulli G, Trimarco V.
Arginine and Endothelial  Function.  Biomedicines. 2020;8(8):277.DOI:
10.3390/biomedicines8080277.

42. Cziraki A, Lenkey Z, Sulyok E, Szokodi I, Koller A. L-Arginine-Nitric
Oxide-Asymmetric Dimethylarginine Pathway and the Coronary Circulation:
Translation of Basic Science Results to Clinical Practice. Front Pharmacol.
2020;11:569914. DOI: 10.3389/fphar.2020.569914.

43. Medina-Leyte DJ, Zepeda-Garcia O, Dominguez-Pérez M, Gonzalez-
Garrido A, Villarreal-Molina T, Jacobo-Albavera L. Endothelial Dysfunction,
Inflammation and Coronary Artery Disease: Potential Biomarkers and Promising
Therapeutical ~ Approaches. Int J Mol Sci. 2021;22(8):3850. DOI:
10.3390/ijms22083850.

44. Colunga Biancatelli RML, Berrill M, Catravas JD, Marik PE. Quercetin and
Vitamin C: An Experimental, Synergistic Therapy for the Prevention and Treatment of
SARS-CoV-2 Related Disease (COVID-19). Front Immunol. 2020;11:1451. DOI:
10.3389/fimmu.2020.01451.

45. Pawan KA, Chandan A, Gerald B. Quercetin: Antiviral Significance and
Possible COVID-19 Integrative Considerations. Natural Product Communications.
2020;15(12): 1934578X2097629. DOI: 10. 1177/1934 578X 20976293.

46. KoBanenko CB. JlocBia 3acToCcyBaHHSI METO[IB CHHAPOMHO-TTATOI€HETHYHO1
Tepanii npu nHeBMoHIi, crnpuunHeHii COVID-19, B ymoBax myJbMOHOJOTIYHOTO
BiiIeHHs . 3710poB’st Ykpainu 21 cropivus. 2020; 13-14:481-4

47. bacapruna E.H. Muokapaur y nerei: TpyAHOCTHA TUArHOCTUKU U JICYEHUS.
[Tenuarpus.- M.-2015. Tom 94, Ne2.- C.1-9.

125



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

48. bepesneBa H.A., ApcenneBa E.H., FOpsaBuuyc A.M. u coaBt. CoctosHue
PEHUH-aHTUOTCH3UH-AIBJJOCTEPOHOBOM CHUCTEMBI Yy JET€H C JWIATAIMOHHOM W
runeptpopudeckoir kapauomuomnartuein // Tesucsl Bceepoccuiickoro KoHrpecca
«Jlerckas xkapauonorus». — M. — 2012. — C.86-88.

49. World Health Organization. Serum ferritin concentrations for the assessment
of iron status and iron deficiency in populations.Vitamin and Mineral Nutrition
Information System.Geneva, World Health Organization, 2011
(WHO/NMH/NHD/MNM/11.2).

50. World Health Organization. World health statistics 2013.
http://www.who.int/about/licensing/copyright_form/en/index.html/

51. Caneposa E. B., Baxnosa 1. B. BpoxaeHHble TOpOKHU cepala y AETEH:

pacrpoCTpaHEHHOCTh, (AaKTOPBl PHUCKA, CMEPTHOCTh. BOMPOCHI COBPEMEHHOM
neauarpun. 2017; 16 (2): 126—133. doi: 10.15690/vsp.v16i2.1713.

52. Inman M, Daneman D, Curtis J, Sochett E, Clarke A, Dunger DB, Deanfield
J, Mahmud FH. Social Determinants of Health Are Associated with Modifiable Risk
Factors for Cardiovascular Disease and Vascular Function in Pediatric Type 1 Diabetes.
J Pediatr. 2016 Oct; 177:167-172.

53. Rusconi P., Wilkinson J.D., Sleeper L.A., Lu M., et al.; for the Pediatric
Cardiomyopathy Registry Investigators. Differences in Presentation and Outcomes
between Children with Familial Dilated Cardiomyopathy and Children with Idiopathic
Dilated Cardiomyopathy: A Report from the Pediatric Cardiomyopathy Registry Study
Group. Circ Heart Fail. 2017; 10: e 002637.

54. Tabpycenko C. A. CoBpeMeHHBbIE TOJIXOJbl K JICYCHHIO OOJbHBIX
runeprpodudeckoit kapauomuomnarueit/ C. A. ['abpycenko, 0. B. Cadpriruna, B. T'.
Haywmos u ap. Jlewamuii Bpad. 2004; Ne 2: 32-37.

55. Baiixanckas T.I'. u coaBT. JlunaTtanimoHHast KapAMOMHUOIIATHS: HOBBIW B3TJISI]
Ha nipobnemy//Poccuiickuit kapauosornueckuit xxypuai. 2019; 24(4):35-47.

56. CnsuroBa H.A., bacapruna E.H. u coaBT. AKTyaJlbHOCTb T€HETUYECKOU
BepU(UKAIIMM HEKOMITAKTHOM KapJAHOMHOIATUM Y JETeil: KIMHUYECKHE CIIydaw.
Bomnpocsr coBpemennoii meauatpuu. 2018; 17 (2): 157-165.

57. HInaxto E.B. Kapamonorms. HammonanbHoe pykoBoactBo. Kpatkoe
uznanue [dnexkrpoHHslid pecypce] / Llnaxrto E.B. - M. : TOOTAP-Meaua, 2019. - 816
c. - ISBN 978-5-9704-4876-2 .

58. Salim S. Virani, Alvaro Alonso, Emelia J. Benjamin, Marcio S. Bittencourt,
et al. Heart Disease and Stroke Statistics—2020 Update: A Report From the American
Heart Association. Circulation VVolume 141, Issue 9, 3 March 2020; Pages €139-e596.
https://doi.org/10.1161/CIR.0000000000000757.

59. Muxaiinos B.C. u coaBt., Knun.u sxcniepument. xup. JKypH. um. akaa. b.B.
ITerpoBckoro.- 2018. - Ne 1. - C.70-76.

126



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

60. Cyxapesa ['.D. JluarHocTuka pa3iMuHbIX BApUAHTOB KapAUONaTUH y JIETEH.
HoBelii B3171511 HA cTapyro npooiiemy. YdueOHo-MeToanueckoe mocooue. C.-IlerepOypr,
2017.- 95 c.

61. Rusconi P., Wilkinson J.D., Sleeper L.A., Lu M., et al.; for the Pediatric
Cardiomyopathy Registry Investigators. Differences in Presentation and Outcomes
between Children with Familial Dilated Cardiomyopathy and Children with Idiopathic
Dilated Cardiomyopathy: A Report from the Pediatric Cardiomyopathy Registry Study
Group. Circ Heart Fail. 2017; 10: e002637. doi:
10.1161/CIRCHEARTFAILURE.115.002637.

62. JleonteeBa WM.B. IIpoOiembl COBpEMEHHOW JUArHOCTUKU U JICUEHHUS
JUIATallMOHHOM KapAUOMHOIaTuu y aereit//Poc.BecTH.nepunaron. u neauarp 2018;

63:(2): 7-15. DOI: 10.21508/1027-4065-2018-63—2—7-15.

63. Caforio, Alida LP. Myocarditis. Pathogenesis, Diagnosis and Treatment.
2020.

64. Kumar S., Baldinger S.H. et al. Long-Term Arrhythmic and Nonarrhythmic
Outcomes of Lamin A/C Mutation Carriers. Journal of the American College of
Cardiology. Volume 68, Issue 21, 29 November 2016, Pages 2299-2307.

65. Ponikowski P., Voors A.A., Anker S.D., Bueno H., Cleland JG.F, Coats AJ.S
et al. 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart
failure: The Task Force for the diagnosis and treatment of acute and chronic heart
failure of the European Society of Cardiology (ESC). Developed with the special
contribution of the Heart Failure Association (HFA) of the ESC. European Heart
Journal. 2016; 37(27):2129-200. DOI:10.1093/ eurheartj/ehw128.

66. Bakeet M.A. et al. Childhood Cardiomyopathies: A Study in Tertiary Care
Hospital in Upper Egypt. Electronic Physician, 25 Nov 2016, 8(11):3164-3169

67. Elliott P., Anastasakis A., Borger M., Borggrefe M., Cecchi F., Charron P.
et al. 2014 ESC Guidelines on diagnosis and management of hypertrophic
cardiomyopathy The Task Force for the Diagnosis and Management of Hypertrophic
Cardiomyopathy of the European Society of Cardiology (ESC). Eur Heart J 2014,
35(39): 2733-2779. DOI: 10.1093/eurheartj/ehu284.

68. AmneBa A.M., Pe3nuk E.B., I'acanosa O.T., )K6anos U.B., Hukutun U.I".
Knuanueckoe 3HaveHWe ompenencHus OHOMApKEpOB KPOBH y OOJBHBIX C

XPOHUYECKON CEepAEYHONW HEAOCTATOYHOCThIO// ApPXUBBH BHYTPEHHEW MEAMIIMHBIL. -
2018.- Ne 5. - C.333-345.

69. HymiaxoB JI.B. Myrauun cepJeyHbIX TPONOHUHOB, ACCOLIMUPOBAHHBIE C
kapauomuonatusamu. Kapanonorus: HoBocTd, MHEeHHS, oOydenne. 2019.-T.7, Ne3. -

C.8-17.

127



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

70. KonbeBa K.B. u coaBT. HoBble Mapkepbl ceplleyHON HEIOCTATOYHOCTH:
3HaYEeHUE I AMarHocTUkU U nporHo3upoBanusi NT-PROBNP u uHTEpiieiKHHOBBIX
penentopoB — uieHoB cemeiictBa ST2// KommiuekcHbie mTpoOieMbl CepaedHO-
cocyaucThix 3aboneBanuii. 2018; 7 (1): 94-101.

71. MenseneBa E. A. u coaBT. MonekynspHbie OMOMapKephl B TUAarHOCTHKE,
cTpaTu@UKalUM  pUCKA W  TMPOTHO3UPOBAHWU  XPOHUUYECKOW  CEepIACHHOU
HegocTtarouHocTr// Poccuiickuit kapauonornyeckuii xxypuain 2016, 8 (136): 86-91.

72. XamuroBa A.®., Joxnes C.C., 3aruayinun 1. 3., Monun B.A., ['apeeBa
J.®., 3aruayuma H.11. 3HaueHne ChIBOPOTOYHBIX OMOMApKEPOB B IPOrHO3UPOBAHUU
Pa3BUTHS CEpACYHON HEAOCTATOYHOCTU U CMEPTHOCTH. ApTepHUalibHas TUIEPTEH3US.

2018; 24(1):101-107.

73. XadwuzoB P.P. u coart. «<HoBbie» Oromapkeps! mpu uH}apKTEe MUOKAp/a C
nogbeMoM cermernTa ST//TIpaktnyeckas menunnaa.2014; 6(82):48-52.

74. Braunwald E.B. The Management of Heart Failure: The Past, the Present,
and the Future. Circ Heart Fail 2008; 1. 58-62. DOI: 10.1161
/ICIRCHEARTFAILURE.107.752162.

75. XamuroBa A.®., 3arupymmun I1.3., Jlakman W.P., TI'apeeBa ..,
3arunynnua H.I. OtnaneHHbie cepaedHO-COCYTUCTRIE COOBITHSI B 3aBUCUMOCTH OT
OmoMapkepHOro mnpodwiiss y ManueHToB ¢ wH(apkroM Muokapaal/Poccuiickuii
Kapauonoruueckuii sxypuai. 2019; 24(3):24-31.

76. Kimie Ohkubo, Ichiro Watanabe, Yasuo Okumura, et al. Usefulness of High
Sensitivity C-Reactive Protein in Predicting Recurrence of Atrial Fibrillation after
Electrical Cardioversion. J Nihon Univ Med Ass. 2015; 74(5):233-7.

77. Lavie CJ, Milani RV, Verma A, O’Keefe JH. C-reactive protein and
cardiovascular disease: is it ready for primetime? Am J Med Sci. 2009; 338:486-492.

78. Westerlind A., Wahlander H., Lindstedt G., Lundberg P.A., Holmgren D.
Clinical signs of heart failure are associated with increased levels of natriuretic peptide
types B and A in children with congenital heart defects or cardiomyopathy // Acta.
Paediatr. — 2004 — 93 (3). — P. 340-5.

79. AnmueBa A.M., Pesnuk E.B., I'acanosa D.T., )K6anos W.B., Huxutuna N.I'.
KnuHnueckoe 3HaueHWe oOmpeneneHus: OUOMapKEepOB KpPOBU y  OOJBHBIX C
XPOHUYECKON CEepAeYHONM HEAOCTATOUYHOCTHIO// ApPXUBBH BHYTPEHHEW MEAMIIMHBIL. -

2018.- Ne 5. - C.333-345.

80. dymmsikos /[[.B.. Myranuu cepaeyHbIX TPOIIOHUHOB, aCCOLUMUPOBAHHBIE C
KapauomuonarusMu. Kapaunonorus: HoBoctH, MHEHUs, oOydeHue. 2019.-T.7, No3.-
C.8-17.

128



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

81. KombeBa K.B. u coaBT., HoBble Mapkephl CEpAedyHOW HEAOCTATOYHOCTH:
3HaYEeHUE I AMarHocTUkU U nporHo3upoBanusi NT-PROBNP u uHTEpiieiKHHOBBIX
penentopoB — uieHoB cemeiictBa ST2// KommiuekcHbie mTpoOieMbl CepaedHO-
cocyaucThix 3aboneBannid. 2018; 7 (1): 94-101. DOI: 10.17802/2306-1278-2018-7-1-
94-101.

82. Amemomkuda B.A., Kotkuna T.W., TuroB B.H. buoxumudeckue mapkepbl
nopaxkeHHoro Mmuokapaa. Kmua.men. 2000; 5:9-13.

83. Ripoll-Vera T., Gamez J.M., Govea N., Gomez Y. et al. Clinical and
prognostic profiles of cardiomyopathies caused by mutations in the troponin T gene //
Rev. Esp. Cardiol. (Engl. ed.). 2016. Vol. 69, N 2. P. 149-158.

84. Pinto YM, Elliott PM, Arbustini E, et al. Proposal for a revised definition of
dilated cardiomyopathy, hypokinetic non-dilated cardiomyopathy, and its implications
for clinical practice: a position statement of the ESC working group on myocardial and
pericardial diseases. Eur Heart J. 2016; 37(23): 1850-8.

85. KoporkoBa A.A., TutoB B.H., CrapaBenos N.N. IIpornoctrueckas poib
KapAuaJIbHOTO TPONOHWHA | y OOJBHBIX C OCTpbIM CHHIpOMOM 0e3 moabema ST.
Kapaunonorus. 2002; 4: 19-22.

86. bokepus E.JI. @eranbHble M HEOHATAIbHbIE apPUTMHUM (KIMHUKA,
JMAarHOCTHUKA, JieueHue): ABToped. Aucc. ... ToKT.Mel. Hayk. M., 2012: 48 c.

87. bokepus O.JI. IoHHBIE KaHAJIBI U UX POJIb B PA3BUTHUH HAPYILIEHUH pUTMa
cepana / O.JI. bokepus, A.A. Axo6ekoB // AuHanbl aput™moaorun. — 2014, — T. 11,
Ne 3. — C. 176-184;

88. I'anprmeBa H.B. OnTumu3zaiiys moaxoA0B K TUAarHOCTUKE MaTOJIOTHH Ceplia
y HOBOPOKJEHHBIX»: ABTOped. Aucc. ... Kaua. Mea.HayK. Exatepunoypr, 2009.

89. Cmobun IIL.U. KinHuko-OMOXMMHUECKHE OCOOEHHOCTH aallTaliu
CEPJICYHOUN IEATEIHPHOCTH TPH BPOXKICHHBIX IMOPOKaX Cepilla Y HOBOPOKICHHBIX:
ABTtoped. aucc. ... KaHa. Mea.HayK. Actpaxanb, 2000.

90. IImatkoBa HO.B. KinuHmyeckoe 3HAaYE€HHE JTUHAMUKHA COACPIKAHUS
TponoHMHa [, MUOrJIOOMHA ¥ I[MTOKWHOB TMPU XPOHUYECKOM cepaeyHO
HEJIOCTATOYHOCTH y JieTei: ABToped. aucc. ...KaHa. Mea.Hayk. M., 2006.

91. ImatkoBa FO.B., bepmoa T.B., bacapruna E.H., bakanos M.., ['acanos
A.T'., MonaenkoBa C.B., MBanoB A.Il., ApcenreBa E.H. MMmyHOXuMHUecKue
MEINATOpPbl TOBPEKJICHUS MHOKapAa y JETed C XPOHHUYECKOW CepACYHOU
HegocTtaTouHOCThIO. [lenmnarpus. — 2008. - Tom 87, Ne2.- C.6-9.

92. bepe3neBa H.A., ApcenbeBa E.H., IOpsBuuyc A.U. u coaBt. CocrosiHue
PEHUH-aHTUOTEH3UH-aJIbJJOCTEPOHOBOM CHCTEMBI y JI€T€ C JWJIATalMOHHOW U
runeptpodudeckoir kapauomuonaruet // Tesucbl Bceepoccuiickoro KoHrpecca
«Jlerckas kapauonorus»y. — M. — 2012. — C.86-88.

129



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

93. Jpankuna O.M., Illlenens P.H. Temomepsl u XpoHuYecKass cepjieuHas
HenoctatouHocTh. Kapauonorus. 2014; 54(4):60-7.

94. llpemuna H.H., ypeirua M.T"., lypsiruna M. A. DHi0oTenHbl B HOpME U
natojsorun // MexayHapoAaHbld SKypHaJl TNPUKIAAHBIX U (PyHIaMEHTaJIbHBIX
uccienosanuii. — 2016. — Ne 10-2. — C. 210-214;

95. Kucnenko O.A., Kormykosa H.II., Pweibanko H.A. [IuarHoctuueckoe
3HAYCHUE PA3IUYHBIX MAPKEPOB MUOKAPAUANHHOU AUCHYHKIUHA y NETEH TPYITHOTO

BO3pacTa C MaToJOTHeH cepledHo-cocyaucTor cuctemsul. [lemmarpus.- 2011.- T.90
(5).-C.6-11

96. Cook A.B., Toli E ., Gomez Y . et. al. From rest to stressed: endothelin-
1levels in young healthy smokers and non-smokers // Metabolism, 2015; 64(9):1103-
11.

97. Davenport A.P. Endothelin // Pharmacol Rev. — 2016. — Vol. 68, Ne 2. — P.
357-418.

98. Davignon J, Ganz P. Role of endothelial dysfunction in atherosclerosis.
Circulation. 2004; 109(Suppl 1): 1127-11132.

99. Teerlink J.R. Endothelins: Pathophysiology and treatment implications in
chronic heart failure // Current Heart Failure Reports. — 2005. — Vol. 2. — P.91-97.

100. T'omaszkoB O.A. CucremMa »>HIOTEINMHOBBIX IIENTUIOB: MEXaHU3MbI
sHAO0BAaCKYyJIsIpHbIX matonoruit // Kapauomorus. — 2000. —Ne 1. —C. 32-39.

101. ypeirur M.I'. 3HaueHne NOBBIIEHUA NPOAYKLUWH HSHAOTEIMHA IPH
uHbpapkTe Muokapaa / dyngamenrtanbpabie uccnenopanus. — 2015. — Ne 1. — C. 1281-
1287.

102. Tanowitz H.B. Role of endothelin 1 in the pathogenesis of chronic chagasic
heart disease // Infect Immun. — 2005. — Vol. 73. — P. 2496-2503.

103. Hiyama T.Y. Endothelin-3 expression in the subfornical organ enhances the
sensitivity of Na(x), the brain sodium-level sensor, to suppress salt intake // Cell Metab.
—2013. - Vol. 17, Ne 4, — P. 507-5109.

104. IMypeirua M.I'. Dkcrnpeccusi 3HAOTEIWHA MPU SKCIEPUMEHTAIBHOM
nH(papKTe MUOKAp/Ia B YCIOBUSIX U3MEHEHHOM KOHIIEHTpAInu (prOpoOIacTHIECKOTO 1
Ba3odHA0TENMaILHOTO (hakTopoB pocta // bron. BCHI[ CO PAMH. —2013. — Ne 1 (89).
—C. 125-129.

105. Ilononeuxuit O.JI., Ilnoneuxmit JI.3. JucPyHkuus »>HAOTEAUS W
aTepockiepos// Menumuackue HoBocTH. — 2012, — Ne6. — C. 6-11.

106. ITaBnenko T.A. ConepskaHue 2HIOTEIMHA B CIE3HOM KUIKOCTH OOJBHBIX
riaykoMon u nponudepaTuBHoi auadetndeckor peruHoractued / T.A. [laBrenko,
H.b. Yecnokoga // Bectauk odransmonoruu. — 2013. — T.129, Ne 4, —C. 20-23.

130



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

107. Liefeldt L. Effects of transgenic endothelin-2 overexpression on diabetic
cardiomyopathy in rats // Eur J Clin Invest. — 2010. — Vol. 40, Ne 3. — P. 203-2010.

108. OcunoBa O.A., Bmacenko M.A., T'ognesckas O.M., CyszoBa C.b.
[luTokuHbl B pa3BUTHUM U  NPOTPECCUPOBAHUU  XPOHUYECKOM  CepJeyHOI

HEIOCTATOYHOCTH. BeCTHHK HOBBIX MeIUIIMHCKUX TexHoaorui — 2012 — T. XIX, Ne 2
—C. 322-327.

109. Tepemenko C.H., CxkBopuoB A.A., Illegpuna A.FO. u coasrT.
Jlmarnoctuyeckass 3HAYUMOCTh HMMMYHOJIOTUYECKHX MapKepoB y  OOJBHBIX
BOCHAIIMTENIbHOM Kapnomuonatueit // Pocc.kapauon.xypuan. 2017. Ne2 (142): 22-30.

110. Bozkurt, B. Biomarkers of inflammation in heart failure./B. Bozkurt, D. L.
Mann, A. Deswal // Heart fail. rev.— 2010.— VVol. 15, N 4.— P. 331-341.

111. Pro inflammatory cytokines in heart failure: double—edged swords / M.
Hedayat [et al.] // Heart Fail Rev.— 2010.— Vol. 15, N 6.—P. 543-562,

112. Yepemner  B.A., I'yces  E.IO. NMmMmyHOOTHYECKME U
naToPU3UOIOTHYECKUEe MEXAHU3Mbl CHCTEMHOTO BoOCHalieHus. MeaunuHckas
ummyHostorust 2012; 14(1-2): 9-20)

113. CepeopennukoBa C.H., Cemunckmii M.K., Cemeno H.B. u np.
WNHurtepnerikun-1, MHTEpAEHKUH-10 B peryisauuu BOCHAJIUTEIBHOTO
nporuecca//Cubupckuit MeauuHckuii sxypHai.- 2012.-Ne 8.-C.5-7.

114. Tinsley J.H., South S., Chiasson V.L., et al. Interleukin-10 reduces in(E
ammation, endothelial dysfunction, and blood pressure in hypertensive pregnant rats //
Am. J. Physiol. Regul. Integr. Comp. Physiol. — 2010. — Vol. 298, Ne3. — P. 713-
719.

115. Bacwk, FO.A. «lluTtokuHOBasi» MOJEIb MATOT€HE3a XPOHUYECKOU
CepJCYHON HEJIOCTATOYHOCTH U BO3MOXXHOCTH HOBOT'O TEPANEBTUYECKOTO MOJIX0/1a B
JIeYeHUN JeKoMIeHCHupoBaHHBIX O0nbHBIX /FO.A. Bacrwok [u ap.] // PanuonansHas
dapmaxotepanus B Kapauonoruu. — 2006. — Ne4, — C.63-70.

116. MatkacsimoBa A.T., MyparoB A.A., Kynaapos /I.K., bonor6exosa A.K.
Oco0eHHOCTH MMMYHHOI'O CTaTyca y JAETe ¢ HepeBMAaTHUYECKMM MHOKApIUTOM U

kapauomuonaruei//Bectiuk Koipreizcko-Poccuiickoro ciaaBsHCKOTO YHUBEPCHUTETA.
2014; 14(4): 128-131.

117. 3akupoBa H.D., 3akupoBa A.H. Poib ”MMyHOBOCTIAJIUTENBHBIX PEAKLIUI U
TUCOHYHKIIMM DHIOTENHUS B PEMOJCIMPOBAHUM MHOKapAa U MPOTrPECCUPOBAHUU

UIIeMUIecKoil 0osie3Hu cepamna // PamuwonansHas (apmakorepanusi B KapAHOJIOTHN
2014; 10(5):488-494.

118. bentok C.H., Cuexunikuii B.A. Pojib UMMYHHOU aKTUBALIMU U CUCTEMHOIO
BOCIIQJICHUsI B TIATOT€HE3€ XPOHUYECKON CEPACUYHON HEIOCTATOYHOCTH M MOJIXOJbI K
neuenuto // Kypnan I'pI’MVY.- 2010.- Ne 4.-C.32-35.

131



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

119. Levine, B. Elevated circulating levels of tumor necrosis factor in severe
chronic heart failure / B. Levine [et al.] // New Engl J Med.— 1990. — Vol. 323. — P.
236-241.

120. XamutoBa A.@., Joxnes C.C., 3arunynnun . 3., Monun B.A., I'apeeBa
N.®., 3aruayun H.11. 3HaueHne ChIBOPOTOUYHBIX OMOMApPKEPOB B MPOrHO3UPOBAHUU

Pa3BUTHUA CGp,Z[GI{HOP'I HCOOCTATOYHOCTH U CMCPTHOCTH. ApTepI/IaJ'IBHEUI TUIICPTCH3 M.
2018; 24(1):101-107.

121. Xazosa E.B., bymamosa O.B., Ocnonos B.H. u ap. ®akrop Hekpoza
OMMyXOJIM O — MapKep CHUCTEMHOIO BOCHAJICHHS Yy TMALMEHTOB C CEpPACHYHOU
HesocTaTouHOCThIO // [IpakTnyeckas meauuuna.- 2017. - Ne2 (103).- C.24-27.

122. bacapruna E.N., CenuoBa T.b., I'opucnasenr H.B. u coaBT. 3HaueHue
IIUTOKWMHOB MPU KapJIUOMHOIATHAX y nerer // Tesucsl Beepoccuiickoro koHrpecca
«/[erckas xapauonorusi». — 2002. — C.83.

123. KOpreBa D.A., BoznBuxenckas E.C., Anmumuna E.I'., JleonteeBa I1.B.
JlabopaTopHble MapKepbl MOPAKEHHS MHOKapAa TMpU CEepACUHO-COCYIECTOM

naToJIoruu y aerer // Poccuiickuii BECTHUK NEPUHATOJNIOTUU U mieauaTpuu, 6, 2016;
61.6.82-88

124. bop3unosa I0.A., bonneipesa JI.A., llneix 11.B. BackynosuaorenuanbHbie

dakropsl pocta (VEGF): pons m mecToB maToiiormueckux mporeccax. BecTHuk
odpransmomnorun. 2016; 4: 98-102.

125. Li X. Revaluation of the role of VEGF-B suggests a restricted role in the
revascularization of the ischemic myocardium. Arterioscler Thromb Vasc Biol. 2008;
28:1614-1620.

126. Koch S., Tugues S., Li X., Gualandi L., Claesson-Welsh L. Signal
transduction by vascular endothelial growth factor receptors. Biochem. J. 2011; 437
(2): 169—383.

127. Koch S., Claesson-Welsh L. Signal Transduction by Vascular Endothelial
Growth Factor Receptors. Cold Spring Harb Perspect Medv.2(7); 2012 Jul.

128. Selim KM, Sahan D, Muhittin T. Increased levels of vascular endothelial
growth factor in the aqueous humor of patients with diabetic retinopathy. Indian J
Ophthalmol. 2010; 5(5):375-379.

129. Ky3emun A.I'., JlunatoB JI.B., Yuctakop T.A. u gp. CocyaucTtbiii
SHAOTETUANBHBIA (PAKTOpP pOCTa B JKUJIKOCTU TMEpeaHell Kamepbl y OOJBHBIX C
TMa0eTHYEeCKOW PETHHOIMATHEH, KaTapakTOd ¢ HEOBACKYJISIPHOW TIAyKOMOM.
Caxapusbiit quabet. 2010; (3):32-36.

130. Fujinaga H.L., Baker C.D., Ryan S.L., Markham N.E., Seedorf G.J.,
Balasubramaniam V. et al. Hyperoxia disrupts vascular endothelial growth factor-nitric
oxide signaling and decreases growth of endothelial colony-forming cells from preterm
infants. Am. J. Physiol. Lung. Cell. Mol. Physiol. 2009; 297 (6): 1160—29.

132



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

131. Zhang F, Tang Z, Hou X. VEGF-B is dispensable for blood vessel growth
but critical for their survival, and VEGF-B targeting inhibits pathological angiogenesis.
Proc Natl Acad Sci USA. 2009; 106(15):6152-6157.

132. OctpoBckas A.C. AKTyalbHbIE ACTIEKTHI JIEYEHUS OCTPBIX PECITUPATOPHBIX
3a0o0JIeBaHUH y JeTel: mpenaparhl TONMYECKOro AeicTBus npu punopapunrute/ A.C.

OctpoBckasi, C.A. MBannukud // Bonpockl coBpemenHoit neauarpuu. — 2012, - Nel 1
(5).- C.160-166.

133. IOmum E.M. ®daxTtopsl MECTHOIO HMMMYHHTETA IIPH PECIHUPATOPHBIX
nHpekusax u metonsl ux aktuBanuu /E.W. KOmmm// 3mopoBbe pedenka.-2010.-Ne5
(26).- C.63-67.

134. Kocenko M. M. MecTHas HWMMYHOKOPPUTUPYIOIIAs Tepanus TMpu
ToH3wMTax u  (dapunrurax y gereit /M. M. Kocenko// Poccuiickas
otopuHonapuHroiorus Ne5 (48) 2010.- C. 107-116.

135. Mycragaes JI.M. UmmyHnomonynupytromas tepanuss B JIOP-npaktuke /
J.M. Mycradaes, B.1. Eropos// Menutuunckuii coBet.- 2016.-Ne18.- C.94-100.

136. MenbaukoB O.D. HMmmyHomoruss xpoHudeckoro TtoHzwuuta /O.0.
Menbuukos, [I.1. 3a6onotHsiil, B.B. Kutyk u ap.- K.: Jloroc, 2017.- 192 c.

137. T'opb6ans H.M.Ocob6nuBocTti npoaykiii [IFN-o y xBopux Ha peuuanuByrouy
reprecBipycHy iH¢pekuito 1-ro ta 2-ro tunis / H.M. I'op6ans, K.E. Imeiikin, I".O.
[Torkomkina, I.I'. Naliaydok, LU. Kpinb, B.B. Yor’sk // Cemeitnas meauuusa. - 2019.
- Ne3. — C.37-42.

138. Ketnmuuckuii C.A. Lutokunsl/ C.A. Ketnuackuii, A.C.Cumoupies.- CIIb:
000 «M3parensctBO Doauant», 2008.- 552 c.

139. AraeB H. A. 30ipHUK METOJUK JJIsS IIarHOCTUKW HETATUBHUX IMCUXIYHUX
CTaHIB BINCHKOBOCTYX00BIIIB: Metoanunuii nmocionuk / H. A. Araes, O. M. KokyH, I.
O. ITimko, H. C. Jlo3iacekka, B. B. Octanmuyk, B. B. Tkauenko. — K. : HALL I'TT 3CY,
2016. — 234 c.

140. batumesa I'. O. My3ukoteparis sik MeTo[ icuxokopexkiii / I'. O. batumiesa
// TIpodinakTuka 1 Tepamist 3acodaMu MUCTENTBa: [HayK.(MeToa. nocib.] ; ITig 3ar. pen.
O. I. IInnunenka. — K. : AJL., 1996. — 231 c.

141. bmiroB O. A. Buaum Ta HanpsIMKd TICUXOJIOTIYHOI JTOTIOMOTH

NICUXOTPaBMOBAaHUM BilicbkoBocTyk00B1siM / O. A. bypsik // Bicauk HarionansHoro
yHiBepcuTeTy 00oponu Ykpainu. — 2014. — 4 (41). — C. 168-173.

142. Bbypsax O. O. Illnsxu Ta meronu peadbumiTamii ocid 3 «BIHCHKOBUM
CUHAPOMOM)» Ta MOCTTpaBMaTU4YHUM cTpecoBuM posnanoMm / O. O. bypsk, M. L.

I'ineBcwkuid, I'. JI. Katepyma // 36ipHUK HayKOBUX Tpallb XapKiBCHKOTO YHIBEPCUTETY
[ToBitpsinux Cun. — 2015. — Ne 3. — C. 137-141.

133



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

143. Kunpgpac I'. I1. Biusinue nocTrpaBMaTUYECKUX PACCTPOMCTB HA aialTallIO
BOMHOB-BeTepaHoB BoiHbI B Adranucrane / I'. I1. Kunmgpac, A. M. Typaxomxues //
CouuanbHas U kauHudeckas ncuxuarpus. — 1992, — T. 2, Neo 1. — C. 33-36.

144. Koxkyn O. M. Ilcuxonoriuna poOoTa 3 BIMCHKOBOCIYXOOBISIMU —
yuacHukamMu ATO Ha etani BigHOBIeHHS: Metoauunuii mocionuk / O. M. Kokyn, H.
A. Araes, I. O. ITimko, H. C. Jlo3inceka, B. B. Ocramuyk. — K. : HILL I'TTI 3CVY, 2017.
- 282 c.

145. JleckoB B. 0. CoulanbHO-TIICUXOJIOTTYHA peabumiTanis
BIMCHKOBOCITY>KOOBIIIB 13 paiiOHIB BINCHKOBUX KOH(JIIKTIB : aBTOpE(d. AUC. HA 3100yTTA
HayK. CTyNHeHs KaHJ. Icuxoil. Hayk : cuen. 19.00.09 / B. O. JleckoB. — XMeIbHUILKUH,
2008. - 22 c.

146. JlikyBanHa Ta peaOimiTaiis KoMOaTaHTIB — MHPOTBOPIIB 13
MOCTTpaBMaTUUHUM cTpecoBuM posnanom / [O. I'. Cuponsitos, O. K. Hanpeenko, H.
O. Izepyxmuncebka Ta iH.]. — K. : O. T. PoctyHnos, 2012. — 76 c.

147. MynwoBana JI. I. MeToau ncuxosorigydoi gonomoru yaacHukam ATO / JI.
I. MynwoBana // Mononuii Buenuit. — 2014. — Ne 10. — C. 114-116.

148. Crammixk [. B. Ilcuxomoriuni  0COONMBOCTI  TEPEKUBAHHS
NOCTTpaBMaTU4HOro  ctpecoBoro  posnany  (IITCP)  ydacHukamu  30HH
aatutepopuctuanoi onepairii (ATO) / L. B. Craanik, M. 1. Mymkesuy // Ilcuxomoris:
peanbHIcTh 1 nepenekTuBu. — 2015. — Bun. 4. — C. 244-248.

149. Cyxapesa I'. E. Ilcuxorennsie Tumbl peakiuii Boennoro Bpemenu / I'. E.
Cyxapesa // HeBpomaronorust u ncuxuarpus. — 1943. — T. 12. — Ne 4, — C. 3-10.

150. luxous B. Ilam’saTKa mpo moCTTpaBMaTUYHUN CTpecoBui posnan / B.
[{uxons // Mucteurso sikyBanus. — 2014, — Ne 7-8 (113-114). — C. 57-58.

151. botoc, JI. JloHOpCTBO: 3allydeHHs] JAOHOPIB KpPOBI Ta ii KOMIIOHEHTIB:
HaBuanbHMi nociouuk / JI. boroc, 1. A. Oy, . I'anneem [Ta iH.]. K. — BamuHrros.
2014. 200 c.

152. Bugu6opens, C. B. JlIoHOpPCTBO KpOBi Ta MeTabo01i3M 3ajiza: MoHorpadis /
C. B. Bugu6opens, 0. 0. [lepnak, O. B. Ceprienko. Binnuug-bopucnins: TOB
«Mepxbropi-Tlogims». 2012, 144 c.

153. Bumubopeup, C. B. Opranizamiss TpaHcdy3i0J0TI4HOI JOMOMOTH B
3aKjaax OXOpPOHH 30pOB’s: KepiBHUIITBO I Jikapi / C. Bugubopens, O. Bonok,
O. Jlo6po Bosbehkuii [Ta iH.]. K. — BammnarTon. 2018. 224 c.

154. Hdepnak, FO. FO. JlnarHocTuka HapylIeHH OOMEHAa MHUKPO3JIEMEHTOB Yy
akTuBHBIX AoHOpoB KpoBu / 0. 0. Nlepmak, C. B. Beiasibopeu. ['ematomnorus.
Tpancdysuonorus. Bocrounas Espoma. 2018. T. 4. Ne 3. C. 482-487.

155. Hepmak, 0. 10. Knuandeckoe 3HaueHHne W J1abopaTopHas TUAarHOCTHUKA
U3MEHEHHI TpaHcheppuHa y peryispHbix goHopoB kpou / 0. 1O. Jlepnak.
I'ematonorus. Tpancdysuonorus. Boctounas Espona. 2018. T. 4. Ne 2. C. 189-193.

134



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

156. Crenui, [I. MeHEIKMEHT SIKOCT1 B CJIy01 KpOBi: HaBYAIbHUI MOCIOHUK /
N. Crenmi, O. Bonoxk, C. I'aiitykosa [Ta iH.]. K. — Bamuarron. 2017. 308 c.

157. Kulhinskyi, Ye. (2016). Priorytetni napriamy derzhavnoi polityky
zberezhennia hromadskoho zdorovia Ukrainy [Priority directions of the state policy of
preservation of public health of Ukraine]. Derzhavne upravlinnia ta mistseve
samovriaduvannia — State Administration and Local Self-Government, 3, 84-91 [in
Ukrainian].

158. Moskalenko, V.F. (2009). Kontseptualni pidkhody do formuvannia
suchasnoi prollaktyktychnoi stratehii v okhoroni zdorovia: vid prolllaktyky
medychnoi do prolJlaktyky sotsialnoi [Conceptual approaches to the formation of a
modern preventive strategy in health care: from medical prevention to social
prevention]. Kyiv: Avicenna [in Ukrainian].

159. Nakaz MOZ Ukrainy vid 18.09.2015 Ne 604 “Pro utvorennia derzhavnoi
ustanovy “Tsentr hromadskoho zdorovia Ministerstva okhorony zdorovia Ukrainy”
[Order of the Ministry of Health of Ukraine dated September 18, 2015 No. 604 “On
Establishment of a State Institution* Center for Public Health of the Ministry of Health
of Ukraine”]. Retrieved from: https://zakon.rada.gov.ua/rada/show/v0604282-15 [in
Ukrainian].

160. Kniazevych, V.M. (Ed.). (2009).0Okhorona zdorovia Ukrainy: stan,
problemy, perspektyvy [Health care in Ukraine: status, problems, prospects]. Kyiv [in
Ukrainian].

161. Rozporiadzhennia Kabinetu Ministriv Ukrainy vid 30 lystopada 2016 r. No.
1002-r “Pro skhvalennia Kontseptsii rozvytku systemy hromadskoho zdorovia”
[Ordinance of the Cabinet of Ministers of Ukraine of November 30, 2016 No. 1002-p
“On Approval of the Concept of Development of the Public Health System”].
Retrieved from: https://www.kmu.gov.ua/ua/ npas/249618799 [in Ukrainian].

162. Uhoda pro asotsiatsiiu mizh Ukrainoiu ta Yevropeiskym Soiuzom.
Uriadovyi portal [Association Agreement between Ukraine and the European Union.
Government portal]. Retrieved from:
https://www.kmu.gov.ua/storage/app/media/ugoda- pro-asociaciyu/OOukraine-
euassociationagreementbody.pdf 13 [in Ukrainian]

163. KprokoB A.l.,, Typoscekuii A.b. AHTHOakTepiasbHa Tepamisi TOCTPOTo
CEPEIHbOTO OTUTY 1 CHHYCHUTY y AOPOCIUX B aMOynatopHiil mpaktuill / PM3 -No 21,
2012 p, C.1188-1191

164. Canonica G.W., Compalati E. Minimal persistent inflammation in allergic
rhinitis: implications for current treatment strategies. Clin. Exp. Immunol. -2009.-
158(3): 260-271.

165. Ky3uenosa JI. B. Oco6nuBocti tepanii ['PBI y narieHTiB 3 anepriaHuMu
3axBoproBaHHsaMH // Ykp.meauunuii waconuc.-No 6 (92) - X1/ XII 2012.

135



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

166. Tapacosa I'.J]. OcoGauBOCTI JiKyBaHHS YCKJIaTHEHUX (OPM aJIepPridHOTO
punity // Jlikyrountii nikap. -2008.-No4.- ¢.28-33.

167. Ilxop6oryn B.A., Ky6umkin A.B. Ilarorenernune oOrpyHTyBaHHS
KOMOIHOBAHOT Tepariii npu ajepriyoro puHity // Ykp.meauunuii yaconuc. - No 2 (94)
— 11/1V 2013.

168. Gentile D.A., Skoner D.P. Viral rhinitis. // Curr. Allergy Asthma Rep.,
2001.- 1(3). - 227-234.

169. JlaninuueBa [.B. Jleski acrmekTu crmocoOy >KHATTS XBOPHX Ha MOJiHO3 //
Consilium Medicum. - 2003.- No 5(4)c.- 223-225.

170. 3aiikoB C.B. CyuacHi ysBJICHHS ITpO JIIKyBaHHS NoJ1iH03Y // KimrH. iMMHOIT.
aeproi. [Hdekro. - 2008.-No 3(14)c.- 49-54.

171. Hinkoecekuit H.A., ManamenkoBa I.K. Kiinika, giarHocTuka, JiKyBaHHS
noJiiHo3y: okyc Ha moparaaun (Knapimon) // PM3 (Pociiicbkuii MeAMYHUH Ky pHAIT).
-2013.-No 9.-c. 454-459.

172. 3anineBa O.B. I'octpi pecmipaTopHi iH(eKIii y mamiedTiB 3 anepriero //
Jlikyrounit nikap. - 2006.- N09.-c. 13-16.

173. Skoner D.P., Gentile D.A., Fireman P. et al. Urinary histamine metabolite
elevations during experimental influenza infection. Ann. Allergy Asthma Immunol. -
2001.- No 87(4).-p. 303-306.

174. Ricca V., Landi M., Ferrero P. et al. Minimal persistent inflammation is
also present in patients with seasonal allergic rhinitis// J. Allergy Clin. Immunol. -
2000.- No105(1 Pt. 1).-p. 54-57.

175. Day J.H., Ellis A.K., Rafeiro E. Levocetirizine: a new selective H1 receptor
antagonist for use in allergic disorders// Drugs Today (Barc).- 2004.- No 40(5).p. 415-
421.

176. Nettis E., Calogiuri G.F., Di Leo E. et al. Once daily levocetirizine for the
treatment of allergic rhinitis and chronic idiopathic urticaria. J. Asthma Allergy.-2008.-
No 2.-p.17-23.

177. Walsh G.M. A review of the role of levocetirizine as an effective therapy
for allergic disease. Expert. Opin. Pharmacother. - 2008.- No 9(5).-p. 859-867.

178. Illep6ax I. b. AkueHTH aHTHTUCTaMiHHOW Teparii: JIEBOLIETUPU3UH
II'Yxp.meauunuii yacomnuc. -2012.-No 3 (89) — V/VI u.

179. Brozek J L. Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines:
2010 Revision / J L. BrozekJ Bousquet, CE. Baena-Cagnani [et al] // J Allergy Clin
Immunol. — 2010. — Vol.126. — P.466-76

180. Anneprosorusi: PykoBoaCTBO Jyisl TpakTH4. Bpadei — 2-¢ u3., UCIp. U J01.
/ Ilox pen. P. M. Xaurtosa, H.U.Unbunoii. M.: I'DOTAP-Menna, 2009. 256 c.

136



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

181. Anneprosiorus ¥ uMMmyHosiorus: KiuMHWYECKHe pPEKOMEHIALMHU IS
neauaTpoB — 2-e u3l., ucnp. u jgom. / [lox pen. A.A.bapanosa, P. M. XautoBa. M.:
Coro3 neguarpos Poccun, 2010. 248 c.

182. OnexnoBnu B.M. KiuHuka u Tepamnusi HEOTJIIOKHBIX COCTOSIHUK B
aJUIeproJIoruu U ux npodumiaktuka. M.: Meaunuackas kaura, 2005.96 c.

183. KapareeB AE. Ucnonb3oBaHWe HECTEPOUIHBIX MTPOTHBOBOCIATUTEIbHBIX
npenapaToB B peajbHON KIMHUYECKOW MpPaKTUKE: HOBbIE BO3MOXHOCTU. Consilium

Medicum. 2018;20(9):88-94. DOI: http://doi.org/10.26442/2075-1753_2018.9.88-94

184. Illocrak HA, Knumenko AA, lemunosa HA, AunukoB JIA. be3omnacHocTh
CCJICKTUBHBIX HECTEPOMIHBIX MPOTHBOBOCHIAIINTEIILHBIX MPENapaToOB: aHAIN3 JaHHBIX
nocaeanux jer. Kmuaunucr. 2020;14(1-2):91-9. DOI: https://doi.org/10.17650/1818-
8338-2020-14-1-2-91-99

185. Jlosranp EB. Pesynbprarel nccnenoanus PRECISION: ynamoce
OTBETUTHh HA BOMNPOC, HACKOJIbKO 0O€30macHbl KOKCHOBI B CpPaBHEHUU C
«TPaIMIIMOHHBIMIWY» HECTEPOUJHBIMU TMPOTUBOBOCTIAIIMTEIBHBIMU TIpeNapaTaMu y
NAIlIeHTOB C BBICOKMM PHCKOM pPAa3BUTHUS CEPACUYHO-COCYIUCTHIX OCIOKHEHHMA?
Copemennas pesmatosiorust. 2017;11(3):129-31.

186. bommapenxko OA, ArubanoB AH. JlekapcTBeHHO-UHIYIIMPOBAHHbBIE
NOpaXKCHUS BEPXHUX OTJICIIOB MMUIICBAPUTEIHLHOTO TPAKTA: MPO(HIAKTHKA U JICUCHHE.
CyuacHa ractpoenteposioris. 2019;2(106):55-65. DOI: http://doi.org/10.30978/MG-
2019-2-55

187. BsanmoB CC. IlporuBoBoCnanuTeNbHAsA TEpanus U TacTPOTOKCHYHOCTD:
peanbHble BO3MOXHOCTH MPOPWIAKTUKA. POCCHUUCKMI METUIIMHCKHN KypHaI.

2014;22:1644-8.

188. TI'magkux @. B., Crenantok H. I'. CyuacHi nuiaxu mnocnaOiieHHS
YJIBIIEPOTEHHOCTI HECTEPOIMHUX MPOTU3ANATBHUX 3aCO0IB: JOCITHEHHS, HEBUPIIIEHI
MUTaHHS Ta IUIIXUA ONTUMI3allil. 3anopoKCKuil MeaAuIMHCKUi xKypHai. 2014. Ne 2. C.

82-86. DOI: https://doi.org/10.14739/2310-1210.2014.2.25437

189. Crenantok H. I'., Tmagkux . B. XapakrtepucTuka yCKIIaJHEHb
dapmakorepamii Ha T 3actocyBaHHs HII33 3a ganuMu CHOHTAaHHUX KapT-
noBigomsienb 'y llomimecbkomy perioni 3a 2013 pik. Kiiniuaa dapmartis,
¢dapmakoreparrist Ta MeraHa cTamaptu3aris. 2014, Ne 1-2 (22-23). C. 30-34. Pexxum
nocrymy: http://clinpharm.meduniv.lviv.ua/FILES/kffms 1-2_2014/all.pdf

190. Crenmantok H. I'., 'magkux @. B., bacapa6 O. B. Anani3 moGiyHuUX peakiiii
Ha TJI1 3aCTOCYBaHHS aHAJIBI€TUKIB—aHTUIIPETUKIB T4 HECTEPOITHUX MPOTU3ATIATHBHUX
3ac00iB, AKI MPU3HAYAIKNCH JIIKApsIMU 3aKJIajJliB OXOpOHHU 3110poB’s IlomiabchKoro
periony y 2015 pori. anunpkuii mikapcebkuid BicHuk. 2016. Ne 2 (23). C. 60-63.
Pexwum noctymy: http://ojs.ifnmu.edu.ua/index.php/gmj/article/view/545

191. 'maakux @. B., Yk M. O. Hectepoinni nmpoTtusamnaibHi 3aCO0U: CydacHe
ySABJCHHS TMPO MEXaHI3MM YIIKOJDKEHHS TPAaBHOTO TPAKTy, HEIOIIKHA TperapaTiB

137



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

ATOTEHETUYHOTO JIIKYBaHHsI Ta epcrekTuBu Oionoriynoi Tepamii HI133-1aaykoBanoi
e3oaroracrpoenTepokosiononarii. 'actpoenreposnoris. 2020. Ne 4. C. 253-266. DOI:
https://doi.org/10.22141/2308-2097.54.4.2020.216714

192. ToneueB AH, pen. IDlianieHta: KpUOKOHCEpBALMS, KIMHUYECKOE
npuMeHenune. Xapbkos; 2013. 268 c.

193. T'ymupa MO, Mupomnunuenko EB, bepéska HU, Tapsuuit EB.
[IpumeHeHne SKCTpakTa IUTAlEHTBI B KOMIUIEKCHOM  JIEYEHHMM  OOJIBbHBIX
pEeBMAaTOMAHBIM  apTpuTOoM.  EkcriepuMeHTanpbHa 1 KJIIHIYHA ~ MEIUIMHA.

2014:1(62):168-71.

194. Kanyctsncbka AA. 3actocyBanHs mpernapaTy «Kpiouemi-KpioeKCTpakT
IUTAIIEHTH» B KOMIUIEKCHOMY JIIKYBaHH1 3aroCTpPEeHHsS MOJArpuyHOro apTpuTy 3
METa0OIYHUM apTPUTOM. AKTyalbHI TpoOJeMH Ccy4dacHOi MeIUWIMHH: BicHUK
VYkpaiHncbkoi MeuKo-cToMaTooriaaoi akaaemii. 2010;10.2(30):54-8.

195. TI'ymuna MO, Mupommnnuyenko EB, bepéska HUM, Tapsuuin EB.
[IpumeHeHne SKCTpakTa IUIAlleHTbl B KOMIIEKCHOM  JIEYEHUU  OOJIbHBIX
pEeBMATOMAHBIM  apTpuToM.  EkcrepuMeHTanpbHa 1 KJIIHIYHA ~ MEIUIMHA.

2014;1(62):168-71.

196. Kanycraaceka AA. 3actocyBanHs npemnapaTy «Kpiomema-Kpio-eKCTpakT
IUTAIICHTH» B KOMIUIEKCHOMY JIIKYBaHHI 3aroCTpPEHHS MOJArpuYHOr0 apTpUTy 3
METa0OIYHUM apTPUTOM. AKTyalbHI TpoOJieMH Cy4acHOi MeIuUMHU: BicHUK
VYkpaincekoi MmeauuHoi cTomaTosioridyHoi akaaemii. 2010;10(30):54-8.

197. Weniteko KB. docnimkeHHs: CTyneHs 3B's13yBaHHA JIEKTHHIB y CIU30BIH
00OJIOHIII JIBAHAIIATHIIAIO! KUIIIKK TIPU BBEJICHHI KPIOKOHCEPBOBAHOI IUIAIEHTH HA
TJI1 TOCTPOTO ACENTUYHOTO 3amajeHHs ouepeBUMHU y mrypiB. KiiHiuHa aHaromis Ta
omepartuBHa xipypris. 2015;14(1):57-61.

198. Iemiteko KB. Xapaktepuctuka TeMOMIKPOUUPKYJIATOPHOIO pycia
CJIIM30BOI1 000JIOHKH JIBaHAALATUIIAIION KHUIIKU IIpH TpaHCIUIAHTALll1
KPIOKOHCEPBOBAHOI TUIALIEHTH HA TJI1 TOCTPOTO ACENTUYHOTO 3aMajeHHs] OUEPEBUHU Y
urypiB. CBiT meaunuHu Ta 6ionorii. 2015;2(49):151-5.

199. T'pumienko HI', I'pumenxko BU, CmonbsnunoBa EW, Yepnumenko JII,
BonkoBa HA. BnusitHue KpHO3KCTpakTa IUIAllEHThl Ha UHAYKIUIO CyNEPOBYIISIIIUU Y

7a00paTOPHBIX MBIIMICH € XPOHUYECKAM BOCHAJICHHEM SIMYHUKOB. [IpoOiemu
kpio6iosnorii. 2010;20(3):327-37.

200. JIyuenko HC, ITpoxontok OC, bonnapenko A, I'epackuna JIP, EBrapeBa
HNA. IlpumeHeHHE  KPUOKOHCEPBUPOBAHHOW  IUIAIICHTAPHOM  TKaHW  IIpHU
U30UMMYHU3ALUU OepeMEeHHBIX KEHIUH. [TpoGnembi KpHUOOHMOJIOTHH.

2008;18(3):316-8.

201. IIpokomtok BIO, Tpudonos BIO, IIpokomtok OC, Yepemcrkuii AK, 3y6
JII. KniniyHa e(heKTUBHICTb MperpaBigapHOi MiATOTOBKH KIHOK 3 aHTU(POCPOJIIIITI THUM
cunapomom. IlemiaTpis, akymepctBo Ta rinekosoris. 2011;(2):78-81.

138



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

202. Penin MB, Mapuenko JIM, I'oBopyxa TII, BackkoBuu AM, Ctpoka BI,
KonnakoB II, bpycenmoB O®. BmimB monepenHbOro BBEAEHHS KPIOCKCTPAKTIB
IUTALIEHTH PI3HOTO MOXOKEHHS Ha MOP(ODYHKIIIOHATBFHUI CTaH HUPOK IIypiB IpHU
MOJEJIFOBaHHI TOCTPOI HHUPKOBOI HEAOCTATHOCTI. EKcnepuMeHTalbHAa 1 KIIHIYHA

menuruHa. 2017;2(75):37-43.

203. KomaneB I'A, BwicexkanneB HWII, Hmenko MO, AbGpaduxosa JII,
Onedupenko AA, Cannomupckuii bI1. BiusHue kpruokoHCepBUPOBAHHOM CHIBOPOTKU
KOPJIOBOM KPOBU M AKCTPAKTA IJIANEHTHI Ha 3QKUBJICHUE XOJI0I0BBIX paH. [Ipobiemsl
KpuoOuonoruu u kpuomeauunel. 2015;25(1):57-66.

204. JImxuukut AA. BausiHre KpUOKOHCEPBUPOBAHHOM IUIALIEHTAPHOM TKAHU
HAa OCTEOTeHe3 B OKCIEpPUMEHTE IMpu MepesoMe HikHeW democTd. KiiHiuHa
cromarostoris. 2016;1(14):37-41.

205. enutbko KB, Ilenuthko BU, HOpuenko TH, Ctpona BU. Biusinue
KPHUOKOHCEPBUPOBAHHOM TUIAIICHTAPHOM TKaHHU HA TE€UEHUE CTAOUIBLHOMN CTEHOKAPAHH.
BecTHUK HEOTIIOKHOH U BOCCTaHOBUTEIbHON MeaunuHbL. 2012;13(1):146-9.

206. KonmaxoB MU, KOpuenko TH. Mopdonornueckue acnekTbl AEUCTBUS
KPUOKOHCEPBUPOBAHHOW IUIALIGHTHl MPU OSKCHEPUMEHTAIBHOM  aTepOCKIIEPO3eE.
BecTHUK HEOTIIOXKHON U BOCCTAaHOBUTENbHON MeauuuHbl. 2012;13(1):68—71.

207. I'magxkux @. B., Unx M. O. AHTHyIBIIEpOTEHHA i1 KPIOKOHCEPBOBAHOTO
EKCTPAKTy IUTAllEHTH Ta e(eKT BIUIMBY HHU3BKUX TEMIEpaTyp NpH YIIKOIKEHHI
TPaBHOTO TPAKTYy AMKIOPEHAKOM HATPII0 B eKcnepuMeHTi. CX1HOYKpaiHChKHIA
METUYHUN KypHaI. 2021. 9 3) 284-94. DOI:
https://doi.org/10.21272/eumj.2021;9(3):284-294

208. I'mangkux @. B., Umx M. O. Moaysiiis MeTOKCHKaM-1HTyKOBaHUX 3MiH
CEKPETOPHO1 Ta MOTOPHOT aKTHBHOCTI MITyHKA MIJITXOM 3aCTOCYBaHHS KPIOEKCTPAKTY
ianenTy. [pami HaykoBoro ToBapuctsa im. T. I'. llleBuenka. Mennuni nayku. 2021.
Ne 64 (1). C. 84-94. DOI: https://doi.org/10.25040/10.25040/ntsh2021.01.08. Pexum

noctymy: https://mspsss.org.ua/index.php/journal/article/view/400

209. TImaaxkux @. B. MakpockoriyHa OI[iHKa MPOTEKTUBHOI il
KPIOKOHCEPBOBAHOTO  €KCTpPaKTy  IUIalleHTH  npu  10ynpodeH-1HIyKOBaHii
racTpoeHTepokosioHomnarii. ['actpoentepomoris. 2021; 55 (3): 25-32. DOI:
https://doi.org/10.22141/2308-2097.55.3.2021.241587

210. T'mankux @. B. ExcnepuMeHTanbHE  JOCHIJKEHHS  BIUIMBY
KPIOKOHCEPBOBAHOTO  €KCTPAaKTy IUIAllEHTH Ha MpPOTH3alalibHy aKTHUBHICTD
nukiogeHaky Hatpito. Innovative Biosystems and Bioengineering. 2021. Ne 5 (3). C.
144-52. DOI: https://doi.org/10.20535/ibb.2021.5.3.237505. Pexum moctyiy:
http://ibb.kpi.ua/article/view/237505

211. I'maakux @. B., Uk M. O. XapakrepucTuka MeXaHi3MiB MPOTH3ANaIbHOI
Iii KpIOKOHCEPBOBAHOI'O E€KCTPAaKTy IUIAUEHTH Ta AUKIOPEHAKy HaTpito 3a iX

139



MODERN MEDICINE AND PHARMACOLOGY, INNOVATIONS AND PERSPECTIVES

HapizHoro BBeaeHHs. CydacHi menuuHi TexHosorii. 2021. 3 (50): 41-47 DOI:
https://doi.org/10.34287/MMT.3(50).2021.8

212. Tmaaxkux @. B. Ouinka 5iKyBajdbHOTO €(QEeKTy KOMOIHOBAHOTO
3aCTOCYBaHHS KPIOKOHCEPBOBAHOTO CEKCTPAKTy IUIAICHTH Ta AUKIOPEHAKY HATPitO
OpU  eKCIIEPUMEHTAIbHOMY  PEBMATOITHOMY apTPUTI 3a TeMaTOJOTIYHUMHU
nokasHukaMu. Meauuna Hayka Ykpainu. 2021. 17 (3): 15-21. DOl:
https://doi.org/10.32345/2664-4738.3.2021.02

213. TI'magkux ®. B., Umwkx H. A., Manuenko A. A., bemoukuna M. B.,
Muxainoa WM. II. BiausHMEe KpHOKOHCEPBHPOBAHHOTO JKCTPAKTA IUIALICHTHI Ha
OTJIEJIbHbIE OMOXMMUYECKUE MMOKA3ATENH JIeYeOHOU 3(PPEKTUBHOCTH U TOKCUYHOCTHU
TUKIo(peHaKka HaTpusl IPHU adbIOBAHT-UHIYIIUPOBAHHOM apTPUTE B SKCIEPUMEHTE.
Qapmarss u  gapmakonorus. 2021. Ne 9 (4). C. 278-293. DOl:
https://doi.org/10.19163/2307-9266-2021-9-4-278-293. Pexum JNOCTYIY:
https://www.pharmpharm.ru/jour/article/view/879

140



