ISSN 2079-8334. Céim meouyunu ma odionozii. 2023. Ne 4 (86)

10. Donnez O, Donnez J. Gonadotropin-releasing hormone antagonist (linzagolix): A new therapy for uterine adenomyosis. Fertil
Steril. 2020;114 (3):640-645; doi: 10.1016/j.fertnstert.2020.04.017.

11.Lytvynenko OV, Hromova AM, Nesterenko LA, Martynenko VB, Liakhovska TYu. Peculiarities of postoperative period in
women with uterine leiomyoma after uterine artery embolization. World of Medicine and Biology.2019; 3(69):105-108,
doi: 10.26724/2079-8334-2019-3-69-105-108

12. Magalov I, Poluxova A, Aliyeva A. Laparoscopic approach for surgical correction of obstetric complications in postpartum.
Abstracts of the 26th Annual Congress of the European Society for Gynaecological Endoscopy (ESGE); Turkey.18th — 21st
October. 2017: 26-39.

13.Mahmoud A, Khalifa, M.D. Adenomyosis as a confounder to accurate endometrial cancer staging. Semin Ultrasound CT MRI.
2019;40(4):358-363; doi: 10.1053/j.5ult.2019.04.004.

14. Myurrej A. Effektivnaya rabota v Microsoft Excel. Moskva: DMK Press. 2021.

15. Szubert M, Kozirég E, Olszak O, Krygier-Kurz K. Adenomyosis and Infertility-Review of Medical and Surgical Approaches.
Int. J Environ Res Public Health. 2021; 30;18(3):1235; doi: 10.3390/ijerph18031235.

Crarrs Hagiimma 26.10.2022 p.

PO A st
ONL Bileval ) Ktiazkovi l?'. Mishche 'm';‘/' D S A ey N N M Ianovy

4

CHANGES IN THE DIASTOLIC FUNCTION OF THE HEART AND TUMOR NECROSIS
FACTOR-ALPHA IN PATIENTS WITH COMBINED PATHOLOGY: ARTERIAL
HYPERTENSION WITH TYPE 2 DIABETES AND OBESITY

e-mail: sskripka72@gmail.com

The purpose of the work was to study the features of the diastolic function of the left ventricle and the tumor necrosis
factor-a level in patients with combined pathology: arterial hypertension with type 2 diabetes and obesity. Disorders of the diastolic
function of the left ventricle were established to be more often registered in patients with arterial hypertension with type 2 diabetes
and obesity, compared to the group of patients with arterial hypertension and type 2 diabetes with normal body weight. A significant
increase in the content of tumor necrosis factor-o. was determined in the group of patients with arterial hypertension with type 2
diabetes and obesity compared to the group with arterial hypertension and type 2 diabetes with normal body weight.

Key words: arterial hypertension, type 2 diabetes, diastolic dysfunction, tumor necrosis factor-a.

O.M. bisioBou, L1. Kusa3skoBa, B.M. Mimenko, B.Il. Ctapenbkuii, H.B. Ky3bminoBa,
O.B. Kpusomanko, JI.II. AGpamoBa

3MIHU JIACTOJIIYHOI ®YHKIIII CEPIISI TA ®AKTOPY HEKPO3Y IIYXJIMHUA-AJTb®DA
Y HAIUEHTIB 3 APTEPIAJIBHOIO I'lIIEPTEH3I€10, TIOE€IHAHOIO
3 YKPOBUM JAIABETOM 2 THUILY TA OXKUPIHHAM

Mertor. poboTn Oya0 BUBUCHHS OCOOIMBOCTEH CTaHy HiacTONIUHOI (YHKLIl JiBOTO HUTyHOYKA Ta (hakTopy HEKpOo3y
NyXJMH-0. y TAI[€HTIB 3 MOEIHAHOIO MATOJIOTIEI0 apTepialbHa TIMepTeH3is 3 IYKPOBUM Aia0eToM 2 THUIY Ta OXHUPIHHSM.
BcTaHoBIeHO, 1110 y MAIi€HTIB 3 apTepialbHOIO TIEePTEH3IEI0 3 IYKPOBUM Aia0eToM 2 THITy Ta OXXHMPIHHSM IOPIBHSHO 3 IPYIIOI0
MAII€HTIB 3 apTepialbHOI0 TINEPTEH3I€I0 1 MYyKpOBHM AiabeToM 2 THITy 3 HOPMAJbHOI MAcOl0 Tijla YacTillle PeecTpyBasd
MOPYLICHHS AiacToNiYHOI (QyHKUIT J1iBOro HIUTyHOUYKa. BH3HAYEHO JOCTOBIpHE IMiABUILCHHS BMICTY (haKTOpy HEKpO3y MyXJIHH-0 y
Ipyli HalicHTIB 3 apTepiajJibHOI0 TINEPTeH3i€I0 3 IYKPOBHM [ia0eToM 2 THUIy Ta OXHpPIHHAM y IOPIBHSHHI 3 TPYIOIO 3
apTepiabHOIO TIMEPTEH31€I0 Ta YKPOBUM I1a0eTOM 2 THUIY 3 HOPMAJIbHOK MACOI0 Tijia.

KurouoBi cioBa: nmiactonmiuna nucyHKis, GakTop HEKpO3y MyXJIHH — anb(a, apTepianbHa TilepTeH3is, yKPOBHii
niaeT 2 THIy.

The work is a fragment of the research project “To determine the features of immunocytokine imbalance in comorbid
patients with arterial hypertension and type 2 diabetes and cardiovascular and renal complications”, state registration
No. 0123U101711.

The trend today is to increase arterial hypertension (AH) in combination with type 2 diabetes
mellitus (DM type 2) [5]. The combination of AH and DM type 2 leads to a mutual influence on the
course of diseases, nature and severity of complications. Often such a combination complicates the
diagnosis, and also determines the peculiarities of the choice of drug therapy. Thus, among patients with
DM type 2, hypertension is found in 60—-80 % [9]. On the other hand, DM type 2 is one of the risk factors
for the development of cardiovascular diseases [14]. It has been demonstrated that the combination of
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AH and DM type 2 is associated with earlier disability in this patients’ cohort, increased risk of
developing cardiovascular complications in them and a higher mortality rate compared to the general
population [4].

Metabolic disorders caused by hyperglycemia lead to persistent structural and functional changes
in internal organs, including the myocardium. A special form of heart damage in diabetes is diabetic
cardiomyopathy, which is characterized by accelerated development and progression of chronic heart
failure (CHF) [15]. But until now there are no clear diagnostic criteria for diabetic cardiomyopathy [2].
Diastolic dysfunction of the left ventricle (LV) is the earliest preclinical manifestation of diabetic
myocardial damage [12].

The purpose of the study was to establish the features of the diastolic function of the left ventricle
and the level of tumor necrosis factor-a in patients with the combined pathology: arterial hypertension with
type 2 diabetes and obesity.

Materials and methods. 50 patients were examined (28 men and 22 women, mean age — 50.7+3.9
years) with AH of the 2nd degree and DM type 2 of moderate severity, subcompensated. Of these
individuals, 26 patients (15 men and 11 women, mean age — 50.9+3.3 years) obesity of the 1st degree was
determined (group 1). 24 patients (13 men and 11 women, mean age — 51.1+3.5 years) were of normal
body weight (group 2), and they did not receive permanent antihypertensive therapy.

The control group consisted of 20 practically healthy people (mean age 50.1£2.8 years).

All patients were examined according to the recommendations of the European Hypertension
Society and the European Society of Cardiology (ESH/ESC, 2018), American Diabetes Association (ADA)
2019, and International Diabetes Federation (IDF) 2018, body weight was measured according to WHO
recommendations.

All subjects signed an informed consent to participate in the study.

Patient groups were comparable in terms of age, gender, duration of hypertension, office systolic
(SBP) and diastolic (DBP) blood pressure, heart rate (HR), and body mass index (BMI). At the time of
inclusion in the study, the level of glycated hemoglobin (HbA1c) in patients with AH and DM type 2 was
<8.0 %, which was achieved with the help of diet and oral hypoglycemic agents, according to clinical
recommendations.

In patients of group 1, the body mass index (BMI), the ratio of waist circumference/hip
circumference (OT/OS) was determined, which indicated the abdominal type of obesity of the 1st degree
(BMI 30.0-34.9 kg/m?).

All examined persons underwent a general clinical examination and anthropometric
measurements., measurement of office blood pressure, heart rate (HR), determination of glucose
concentration in fasting blood serum (FSC), glycosylated hemoglobin level (HbA1c¢) and insulin in whole
blood, lipid profile indicators; insulin resistance was assessed according to the HOMA-IR index. Using
enzyme immunoassay Kits, the concentration of TNF-a (DRG, USA) was determined in the blood serum
of patients.

To determine the diastolic function of the heart, transthoracic echocardiography was performed,
which was carried out on the ultrasonic device ULTIMA PA (Radmir, Ukraine) using a sector-phased
sensor with a frequency range of 2-3 MHz according to the standard method according to the
recommendations of the American Society of Echocardiography (2016). To assess LV diastolic function,
the parameters of transmitral blood flow were determined by the method of pulsed Doppler
echocardiography: E/A ratio (where E is the maximum flow rate of the early filling period, and A is the
maximum flow rate of the late filling period) [11]. In addition, the mean value of the speed of the early
diastolic movement of the annulus fibrosus (¢'mean) was calculated. Also, E/e' is the ratio of the speed of
the transmitral flow to the average speed of the fibrous ring of the mitral valve; this indicator indirectly
reflects the filling pressure of the left ventricle.

Statistical analysis of the data was performed using the statistical software package Statistica, 10.0
(Stat Soft Inc, USA). The Kolmogorov-Smirnov test was used to assess the nature of the distribution in the
population based on sample data. Differences between groups of mean values and their errors (M+m) were
evaluated using the Student-Fisher test. A probable error of less than 5 % (p <0.05) was considered reliable.

Results of the study and their discussion. The clinical data of the patients permitted establishing
the absence of statistical differences between the groups by age and gender. There were no significant
differences between the groups of examined patients in terms of blood pressure levels, duration of AH,
lipid metabolism disorders.

Data on the parameters characterizing the diastolic function of the myocardium in patients with
AH and DM type 2, taking into account BMI, are presented in Table 1.
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Table 1.
Parameters of heart diastolic function of patients with hypertension
and type 2 diabetes depending on BMI (M+m)
Parameters Group 1 (n=26) Group 2 (n=24) Control group (n=20)
E, sm/s 65.18+0.79* 69.29+1.01 78.21£1.27
A, sm/s 72.18+0.44* 76.35+1.17 65.18+1.29
E/A 0.90+0.02* 0.95+0.01 1.19+0.01
e 'mean, sm/s 10.53+0.13* 11.79+0.15 14.56+0.21
E/e’mean 6.47+0.10 6.03+0.12 5.31+0.09

Note * — the difference in indicators is likely compared to the control group, p< 0,05.

The analysis of diastolic function parameters made it possible to establish reliable changes in the
following parameters: E, A, E/A, the mean in the group of patients with AH and DM type 2 with obesity
and in a group of patients with AH and DM type 2 with normal body weight.

Types of transmitral blood flow in patients of groups 1 and 2 were presented as follows: normal
diastolic function — 7 (26.9 %) and 10 (41.7 %) (p< 0.05); relaxation disorders — 13 (50.0 %) and 13
(54.2 %); pseudonormal — 6 (23.1 %) and 1 (4.1 %) (p<0.05), respectively.

The content of the pro-inflammatory cytokine TNF-a in the blood of the examined patients is
presented in Fig. 1.

1 As shown in the
figure, in patients with
1 AH and DM type 2
Group 2 with normal body
] weight (group 2), the
Group 1 TNF-o content in
] blood serum of 2.6
was significantly
! : — higher than the value

T T 1

0 20 40 60  so 100 120 140 160 1so 200 inthe group of healthy
individuals (p<0.001).

Fig. 1. The content of TNF-a in blood serum (pg/ml) in patients with a combination of AH and The maximum
DM type 2 and obesity (group 1), patients with AH and DM type 2 with normal body weight levels of TNF-a in
(group 2), and the control group. blood serum were noted
in patients with type 2 diabetes in combination with AH and obesity, which were by 2.9 times higher than
the values of healthy individuals (p<<0.001). It was found that with the comorbidity of diabetes and AH and
obesity, the TNF-a content in blood serum was by 10 % higher (p<0.05) compared to patients with AH and
DM type 2 with normal body weight.
Prolonged AH contributes to heart remodeling due to increased pressure after exercise. LV or left
atrial remodeling is usually accompanied by systolic and/or diastolic dysfunction [7]. Violation of LV
relaxation, as a rule, is the initial manifestation of LV diastolic dysfunction [15], caused by uncontrolled
AH or concomitant diseases, such as DM type 2, obesity or dyslipidemia. Therefore, in a particular patient,
the cause of diastolic dysfunction is not always obvious. In addition, CHF with preserved LV ejection
fraction is at least partially characterized by diastolic dysfunction. Left ventricular hypertrophy and
diastolic dysfunction have been found to be associated with mortality and cardiovascular events [12].
There are two main mechanisms contributing to the development of LV dysfunction caused by AH
[6]: the mechanism by which the pressure load due to AH induces LV hypertrophy and diastolic heart
failure; the mechanism by which oxidative stress after activation of the renin-angiotensin-aldosterone
system (RAAS) and increased secretion of pro-inflammatory cytokines causes LV dysfunction.
LV diastolic dysfunction is the earliest preclinical manifestation of diabetic myocardial damage [12].
Among the pathogenetic mechanisms of heart damage in diabetes, it should be noted the contribution of
metabolic changes caused primarily by insulin resistance, diabetic microangiopathy, as well as an abnormality
in the formation of some cellular structures, in particular mitochondria, activation of the renin-angiotensin-
aldosterone system (RAAS), cardiac autonomic neuropathy, increased free fatty acids, immune disorders, etc.
[1]. On the other hand, oxidative stress and abnormal transport of calcium ions into cardiomyocytes is
interconnected with the activation of proinflammatory cytokines, which induce insulin resistance through
activation of nuclear factor Kappa (NF-kB) and phosphorylation of insulin receptor type 1 substrate [4].
Obesity has been shown to be a risk factor for CHF in numerous studies. CHF In this regard, the
AHA/ACC/HFSA heart failure guidelines published in 2022 list obesity as a major risk factor for the
development of CHF [4].

Control
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TNF-a is a soluble cytokine produced mostly by cells of the immune system, mainly monocytes
and macrophages and has the ability to interact with other cytokines and stimulate the secretion of
interleukins (IL-1, IL-6, etc.), interferon-y, chemokines; during infections activates leukocytes, increases
the production of other cytokines [10]. It is shown that the hyperproduction of TNF-a leads to insulin
resistance, obesity, hyperleptinemia and, as a result, to DM type 2 [1].

Of great interest is the relatively little-studied aspect of the participation of pro-inflammatory
cytokines in the development of myocardial fibrosis, which manifests itself in the detection of diastolic
dysfunction in patients with AH in combination with DM type 2 and obesity. Recently, inflammatory and
regulatory mechanisms involved in the occurrence and progression of diastolic function disorders in AH
in combination with DM type 2 and obesity have been actively studied. At the same time, there is not
enough information that would reveal the pathogenesis of diastolic dysfunction from the point of view of
the influence of inflammatory cytokines in AH with DM type 2 and obesity. Our research was aimed at
evaluating the contribution of the pro-inflammatory cytokine TNF-a to the development of diastolic
dysfunction in patients with AH in combination with DM type 2 depending on BMI.

The most common parameters used in clinical practice to assess diastolic function are the ratio
between early and late transmitral velocity (E/A), early diastolic velocity of the mitral annular displacement
(e'mean) and the ratio E/ e’'mean. In addition, left atrial enlargement and signs of pulmonary hypertension
are used as auxiliary signs of increased left heart filling pressure [12].

We found that transmitral blood flow disorders in patients with AH and DM type 2 are more
pronounced in comorbidity with obesity of the 1st degree. Analysis of the types of transmitral blood flow in
patients with AH and DM type 2 with normal body weight and obese patients showed that that in the presence
of obesity, a decrease in the percentage of patients with normal transmitral blood flow was observed and the
progression of diastolic dysfunction in the form of a pseudo-normal type of blood flow was revealed.

It was established that adipocytes secrete TNF-a and IL-6 [3, 13]. In addition, adipose tissue is rich
in macrophages, monocytes, and other immune cells that overproduce TNF-a and other cytokines [8]. The
results of previous research testify the involvement of inflammatory mechanisms in the pathogenesis of heart
failure, diabetes, coronary heart disease, violations of the geometry of the heart and vascular changes [4].

In our research a significant increase in TNF-o content was noted in patients with AH and DM type
2 and obesity compared to patients with AH and DM type 2 with normal body weight.

The obtained results can be explained by the fact that increased levels of TNF-a can lead to LV
diastolic dysfunction by promoting myocyte hypertrophy due to the production of reactive oxygen
intermediates in cardiac myocytes and inducing ventricular remodeling by promoting extracellular matrix
protein production.

% . 7

1. In patients with AH and DM type 2 and obesity, compared to the group of patients with AH and DM
type 2 with normal body weight, disorders of diastolic function of the left ventricle were more often registered.

2. A significant increase in the levels of TNF-a was established in the group of patients with AH
and DM type 2 with obesity compared to the group with AH and DM type 2 with normal body weight.
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RELATIONSHIP BETWEEN IMMUNOLOGICAL STATUS AND ISCHEMIA, ECTOPIC
MYOCARDIAL ACTIVITY IN PATIENTS WITH ANGINA PECTORIS

e-mail: vik.o.sobol@gmail.com

The purpose of the study was to improve the diagnosis of stable angina and unstable angina by determining the
correlations between the development of myocardial ischemia and cardiac arrhythmias with disorders of cellular and humoral
immunity in patients with coronary artery disease. Using the obtained results, further optimize the treatment of patients with stable
and unstable angina pectoris. It was determined that in the stable angina pectoris the development of painful myocardial ischemia
depends on the level of CD4+ subpopulation (T-helpers) and circulating immune complexes, the development of painless
myocardial ischemia depends on the level of CD4+ and CD8+ subpopulations (T-suppressors). Coronary artery disecase
destabilization and group ventricular extrasystoles are associated with elevated CD4+ subpopulations, CD8+ subpopulations and
circulating immune complexes levels. Pathogenetic links between coronary circulatory disorders and ectopic myocardial activity
with the development of imbalance of cellular and humoral immunity in patients with stable and unstable angina pectoris confirm
the theory of immune inflammation as one of the pathogenetic links in the development of coronary artery disease and encourage
studies and development of new drugs in antianginal therapy algorithms.

Key words: stable angina pectoris, unstable angina pectoris, painful ischemia, painless ischemia, extrasystole, immunity.
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3B’A30K IMYHOJIOI'TYHOI'O CTATYCY 3 IIHIEMI€IO TA EKTOIIIYHOIO
AKTHUBHICTIO MIOKAPIA Y XBOPUX HA CTEHOKAPIIIO

Mertoro poboTi OyJI0 YIOCKOHAIMTH MiarHOCTHKY CTaOLIbHOI CTCHOKAapjil Ta HECTaOUIbHOI CTEHOKAapjii Ha ImijacTaBi
BU3HAYCHHSI KOPEJLILIHHUX 3B’SI3KiB MK PO3BHTKOM illeMii MioKap/ia i MopyIIeHb CepLEeBOro pUTMY 3 MOPYLICHHSMHU KIITHHHOTO i
I'yMOPaJILHOTO IMyHITETY Y XBOPHX Ha iIlIeMiuHy XBOpoOy ceplil. BuzHaueHo, 1110 1pu cTabuibHOMY Hepe0iry imeMidHoT XBopoOu ceprist
PO3BUTOK OOJIBOBOI ilTeMil MiOKap/a 3aJIeXuTh Bi piBHA cyonomyssinii CD4+ (T-xenmepy) Ta MUPKYITIOIOYMX IMyHHHX KOMILUIEKCIB,
PO3BUTOK 0e3b0iBOBOI imreMii Miokapaa — Bix piBHs cyonomymsinii CD4+ ta CD8+ (T-cympecopwu). [ecrabinizatiss KOpOHAPHOTO
KpOBOOOIry Ta BHHHMKHEHHS TIDYIOBOI LUTyHOYKOBOI EKCTPAcHCTONIl MOB’s3aHi 3 MiABHIIECHHM piBHeM cybmomysiii CD4+,
cyonomyssaitii CD8+ Ta piBHeM iMyHHHX KOMIUIEKCIB. [laToreHeTH4Hi 3B’S3KHM MOPYLIEHHS KOPOHAPHOTO KPOBOOOITY 1 €KTOMIYHOL
aKTUBHOCTI MiOKap[a 3 PO3BUTKOM IHcOaaHCy KITHHHOTO Ta TYMOPAJbHOTO IMYHITETY y XBOPHX Ha CTaOLIbHY Ta HECTaOUIBbHY
CTEHOKAP/IIO MiATBEPLKYIOTH TEOPIIo IMyHHOTO 3altajieHHs], SIK OJHI€] 3 TaTOreHeTHYHNX JIAHOK PO3BUTKY iIIEMIYHOI XBOpPOOHU cepridt i
CITOHYKAIOTh JI0 TIOLIYKY Ta PO3POOKH HOBHUX JIIKAPCHKHX 3aC00IB, SIKi O BXOAWIN y alrOpPUTMHU aHTHAHT iHAJIBHOI Tepartil.

KuarouoBi ciaoBa: crabinbHa CTCHOKapjis, HecTaOiIbHA CTCHOKapis, OonboBa imieMis, 0e300JbOBa iIIeMis,
EKCTPACHCTOJIIs], IMyHITET.

The study is a fragment of the research project “Changes in protein, carbohydrate, lipid metabolism in patients with
coronary heart disease and arterial hypertension with heart rhythm disorders, possibilities of drug correction”, state registration
No. 0121U108875.

Coronary artery disease (CAD), manifested by severe clinical course, high disability and mortality
among the population, has become widespread over the last decade [4]. This creates important medical and
social problems and encourages clinicians to further study the causes, pathogenetic mechanisms, improve
diagnosis, implementation of effective treatment algorithms and prevention of this disease [13]. Moreover,
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