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APELIN-13 LEVEL, DIASTOLIC DYSFUNCTION, AND CARDIAC REMODELING
IN PATIENTS WITH ARTERIAL HYPERTENSION AND EXTRASYSTOLE

e-mail: KuzminovaS517@gmail.com

A total of 156 patients with stage II hypertension were examined, of whom 124 had frequent extrasystoles and 32 did
not have any heart rhythm disorders. All patients included in the study underwent a complete clinical, laboratory, and instrumental
examination, including measurement of serum apelin- 13, determination of diastolic dysfunction, and type of structural and
geometric cardiac remodeling. The presence of frequent extrasystoles (both supraventricular and ventricular origin) in patients
with stage II hypertension was associated with the presence of diastolic dysfunction, namely, with a deterioration in myocardial
relaxation capacity. A significant inverse relationship between the level of serum apelin-13 and the presence of frequent
extrasystoles, in particular of ventricular origin, male gender, smoking, and hereditary burden in patients with hypertension was
established.
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PIBEHbB AIIEJIIHY-13, JIACTOIYHA JTUCO®YHKIIA TA PEMOJIEJIOBAHHA CEPLA
Y XBOPUX HA I'lIIEPTOHIYHY XBOPOBY I EKCTPACUCTOJIIIO

Byno obcrexxeno 156 xBopux 3 rinepToHiuHOIO XBopodoro 11 craxii, cepen Hux 124 mManm gacTy eKCTpacHCTONiO 1 32 He
Maiu OyIb-SKHX HOPYILIEHb CEPLIEBOr0 PUTMY. Y CiM BKJIFOUEHUM Y JOCIIDKEHHs OYJI0 IPOBEIEHO IIOBHE KIIiHIKO-1a00paTopHe Ta
IHCTpYMEHTaJIbHE OOCTE)XEHHS, B TOMY 4YHMCJi BHUMIpDIOBAaHHS PiBHS ameniHy-13 cHpOBaTKHM KpOBi, BH3HAYCHHs MAiacTOJIIYHOT
michyHKIOIT Ta THNY CTPYKTYPHO-TEOMETPHYHOTO PpEMOJICIIOBaHHS ceprd. HasBHICTH dYacToi eKcTpacucTomii (K
CYNPaBEeHTPUKYJISIPHOTO, TaK 1 IUTYHOUYKOBOIO TOMIYHOTO BapiaHTY) Y XBOPHX Ha rimepToHiuHy xBopoOy II cranii acoriroBanoch
HAsIBHICTIO TIaCTONIYHOT TUC(YHKIIIT, @ caMe 3 MOTIPIICHHIM pellakCcaIlifHUX MOXIIMBOCTEH Miokap/a. BcranoBieHuit 1ocTOBIpHU#
3BOPOTHIH 3B'A30K MK piBHEM amelniHy-13 CHpOBaTKM i HasBHICTIO YacTOi €KCTPACHUCTOJII, 30KpeMa IUTYHOYKOBOI, YOJIOBIUO0
CTaTTIO, KYPIiHHSM 1 OOTSKEHOIO CIIAIKOBICTIO y MAI[IEHTIB Ha apTepiajibHy TinepTeHsio.

KorodoBi ciioBa: rineproHiyHa XBopo0a, eKCTpacucToIis, anesin-13, giactosiyHa aucyHKLIs, PEMOJCTIOBAHHS CePLIS.

The study is a fragment of the research project “Metabolic risk factors, cardiovascular remodeling andfunctional
status ofthe kidneys inpatients with cardiovascular disease. Possibilities of pharmacological correction’] state registration No.
0119U101849.

To date, there are indisputable reports of the association of left ventricular (LV) diastolic
dysfunction with the occurrence of supraventricular extrasystole (SVE) in arterial hypertension (AH).
According to some researchers, it is believed that SVE is less characteristic of hypertension and reflects
severe diastolic LV dysfunction with the occurrence of mitral regurgitation. In other studies, a positive
correlation was found between the frequency of SVE recordings and the time of isovolumetric relaxation
and early diastolic blood flow deceleration. An inverse correlation was also observed with the ratios of
early and late diastolic LV filling velocities [2, 5].

One of the first reports of ventricular extrasystole (VE) in the setting of high blood pressure
and LV hypertrophy was published by Messerli et al. in 1984. It was found that patients with
hypertension and ECG signs of LV hypertrophy have a greater number of VEs than those without
hypertrophy and hypertension. These data were confirmed in several subsequent studies [6, 7]. To date,
the question remains controversial: should we consider VE as a specific marker of malignant
arrhythmias or as a marker of disease severity? If we look at it from the point of view that LV
hypertrophy in hypertension is the leading factor linking high blood pressure and ventricular arrhythmias,
it is logical to consider it as a predictor of VE [1, 6, 10].

To date, a certain relationship between various arrhythmias and hypertension has been proven. In
the presence of high blood pressure and LV hypertrophy, the risk of SVE, VE, and sudden arrhythmic
death increases significantly. Humoral and structural-functional factors also play an important role in
the occurrence and further progression of arrhythmias. To study arrhythmia predictors, there are a large
number of noninvasive techniques that have different diagnostic significance and availability. However,
this issue is still open today and continues to be studied.
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Apelin-13 (AP13) is considered to be one of the metabolic risk markers for cardiovascular
complications that continue to be actively studied today. AP13 is known to be the most active form of
the apelin protein. Apelin and its receptors (in particular, the G-protein-coupled apelin receptor, the old
name — APG receptor) have been found in high concentrations in cardiomyocytes, vascular endothelium,
smooth muscle cells, brain, kidneys, and adrenal glands [3, 4]. Apelin receptors regulate numerous
biological functions and are involved in cardiovascular and metabolic homeostasis [13, 15].

The biological effects of apelin have been intensively studied over the past decade. Today, it
is believed that apelin has a positive effect on the cardiovascular system, as it has effects opposite to the
renin-angiotensin system, has hypotensive and positive inotropic effects, and has cardioprotective
properties (reduces myocardial ischemia, improves cardiac contractility, and prevents the formation of
cardiac hypertrophy) [3, 4, 9, 11]. There is evidence that low levels of apelin contribute to the occurrence
of atrial fibrillation and other arrhythmias, including life-threatening ones [12, 13].

The purpose of the study was to evaluate diastolic dysfunction and cardiac remodelling in patients
with hypertension and extrasystole and to establish reliable relationships between apelin- 13 and various
clinical and instrumental parameters.

Materials and methods. The study included 124 patients with stage II arterial hypertension
(AH) and frequent supraventricular (SVE) or ventricular (VE) extrasystoles aged 27 to 75 (mean 58.2+0.9)
years, who formed the main clinical population ofthe study. In addition, we examined 32 patients with
stage I AH without any cardiac arrhythmias (excluded by Holter electrocardiogram monitoring (HM
ECQ)) aged 32 to 72 (mean 55.9£1.7) years, who formed the comparison group in relation to the main
clinical population.

All patients underwent a comprehensive clinical, instrumental, and laboratory examination, which
included: 1) general clinical and anthropometric examination, blood pressure measurement; 2) ECG in 12
standard leads; 3) HM ECG; 4) echocardiographic examination (EchoCG); 5) determination of apelin-13
(AP13) in serum in pg/ml by enzyme-linked immunosorbent assay using the Human AP13 kit.

The statistical processing of the study results was carried out using the methods of variation
statistics using the StatSoft “Statistica” v. 12.0 program according to the recommendations. The results
were presented in the form of median and interquartile range with the indication of the 25th and 75th
percentiles and in the form of percentages ( %), which reflected the frequency of the trait in the sample. A

comparison ofrelative values ( %) was performed using criterion )(2, and Spearman's rank correlation analysis
was used to determine the relationship between individual parameters.

Results of the study and their discussion. Signs of diastolic dysfunction were determined
according to current recommendations adjusted for patient age. At the same time, we registered
echocardiographic signs of diastolic myocardial dysfunction in 75.0 % of patients with stage Il AH without
arrhythmias, in 91.9 % of patients with
frequent SVE and 98 % ofpatients with AH,
that is, only 2 % of patients with AH and

:: 8.1 % of patients with SVR had a normal
o type of diastolic transmitral blood flow,
’ which was significantly different from
50 . . . . .
patients without arrhythmias, in which there
N were 25 % of such patients (p<0.02). The
I 81

vast majority of patients in all groups had a
rigid type of diastolic transmitral blood
flow, with the highest percentage recorded
AH \Mlhoutarrh)thmm EH with SVE (n=74) AH with VE (n=50) in the group Of patients Wlth frequent VE
L . i b N and tended to be more reliable compared
® Norma c m St c Seudo-normal c . . .
" )p P with patients without extrasystoles (86 % vs.
Fig.1. Diastolic transmitral blood flow (distribution in %) in patients 68 8 %, p=0.06). In turn, a pseudo-normal

with hypertension and various variants of extrasystole. Note: * — a . o
significant difference in percentage compared with patients with AH and type ofblood flow was recorded in 6.2 % of

SVE and patients with AH and VE (p=0.02 and 0.001, respectively) and # patients with hypertension without cardiac
— the trend towards significance compared with patients without arrhythmias’ in 10.8% of patients with

arrhythmia (p=0.06) calculated by the )2 SVE, and 12.0 % ofpatients with VE (Fig. 1).
In patients with frequent extrasystole, compared with patients without arrhythmias, a significant
decrease in the ratio of early-to-late diastolic filling velocity was observed (p<0.03), at the same time, the
lowest values of the ratio were recorded in patients with ventricular extrasystole, which was significantly
different not only from patients without arrhythmias (1.18 vs. 1.45, p=0.001) but also from patients with
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supraventricular arrhythmia (1.18 vs. 1.34, respectively, p=0.03). These data indicate the presence of more
severe impairment of left ventricular myocardial relaxation in patients with stage II AH and frequent
extrasystoles (especially ventricular variant).

The analysis of the nature of structural and geometric LV remodeling according to Ganau in
different clinical groups showed that concentric LV hypertrophy prevailed in all examined groups of
patients (59.4 % in patients with AH without extrasystoles, 54.1 % in patients with AH and SVE,
and 60.0 % in patients with AH and frequent V E. At the same time, eccentric LV hypertrophy was
recorded in 37.5 % ofpatients without arrhythmias, in 33.8 % of patients with SVE, and 28 % of
patients with VE. Concentric LV remodeling was detected in 5.4 % of patients with supraventricular
variant and 4 % of patients with ventricular variant of extrasystole and was not recorded in no one of
patients without arrhythmias. The normal type of LV geometry was recorded in 3.1 % of patients
with AH without extrasystoles, in 6.8 % of patients with AH and SVE, and 8.0 % of patients with
AH and frequent VE. The difference in data in groups of subjects was not statistically significant (p>0.05)
(Fig. 2A, 2B, 20C).

32% 6.8% 5.4% 8.0% 4.0%
37.5% 33.8% 280%
59.4%
54.1%
60.0%
Normal type

Concentric remodeling

Normal type Concentric remodeling Normal type Concentric remodeling EoncenFn;hypemokll)hy

; ; ceentric hypertrophy

Concentric hypertrophy - Eccentric hypertrophy Concentric hypertrophy - Eccentric hypertrophy Ypertrophy
A B C

Fig. 2. The nature of structural and geometric remodelling according to Ganau LV (distribution in %) in patients with
hypertension: A — without arrhythmias (n=32), B — with SVE (n=74), C — with VE (n=50). Notes: here and further the intergroup

difference in percentages was not statistically significant (p>0.05) according to the x2

Given our interest in the problem of the association of apelin-13 with cardiac arrhythmias in
patients with uncomplicated AH, we performed a Spearman Rank Order Correlations analysis between
AP13 and other clinical and instrumental parameters. The results of the rank correlation analysis showed
that serum apelin-13 levels showed significant inverse correlations with the presence of frequent VE
(r=-0.347; p<0.0001), the total number of VEs per 1 hour of study (r=-0.514; p<0.0001), the presence of
paired VEs (r=-0.384; p<0.0001) and the presence of frequent extrasystoles regardless of their topical
variant (r=-0.298; p=0.009). Significant inverse correlations were also found between AP13 and male
gender (r=-0.193; p=0.02), smoking (r=-0.224; p=0.01), and a burdened heredity for cardiovascular
disease (r=-0.169; p=0.04), mean nocturnal SBP (r=-0.224; p=0.009), SBP time index (r=-0.287;
p=0.008), LV index (r=-0.254; p=0.009), LA to EDD LV ratio (r=-0.213; p=0.02), normal type of
heart geometry according to Ganau (r=-0.324, p=0.0004). At the same time, direct correlations were
found between the level of AP13 and the presence of frequent SVE (r=0.276, p=0.01), the total number
of SVEs per 1 hour (r=0.417, p<0.0001) (Table 1).

Having assessed the diastolic function and cardiac remodeling according to the EchoCG, it can
be said that the presence of frequent extrasystoles (especially ventricular variant) in patients with stage
IT hypertension is associated with a decrease in the number of patients with a normal type of transmitral
blood flow, as well as with a deterioration in myocardial relaxation capacity. It should be noted that the
overload of the right and left hearts in patients with hypertension is the pathomorphologic basis for the
occurrence of myocardial electrical instability and cardiac arrhythmias. Increased myocardial stress in
the setting of hypertension along with excessive afterload stimulates myocardial hypertrophy, its
structural remodeling with a disproportionate increase in fibrous tissue, a decrease in coronary blood
flow, and the occurrence of myocardial diastolic dysfunction [2, 5, 14]. In addition to high blood
pressure, other factors, such as angiotensin, demographic determinants, and genetic polymorphism, play
an important role in the occurrence and progression of hypertrophy, as evidenced by the weak correlation
between blood pressure and LV myocardial mass [6]. Myocardial hypertrophy leads to impaired
myocardial kinetics of Ca2+, Mg2+, Na+, and K+ ions, which contributes to the prolongation of the
action potential and is a trigger in the mechanism of re-entry, early postdepolarization, and trigger
activity [5, 10]. Along with LV hypertrophy, endothelial vascular dysfunction plays a role in the
occurrence of arrhythmias. The presence of both of these factors significantly increases the risk of future
cardiac events, including arrhythmias.
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Table 1
Association of apelin-13 level with various clinical and instrumental parameters
(Spearman's rank correlation)

Clinical and instrumental indices Spearmen R p-value
The presence of frequent extrasystoles, points (1 —yes, 0 — no) -0.298 0.009
Presence of frequent VE, points (1 —yes, 0 — no) -0.347 <0.0001
Presence of frequent SVE, points (1 —yes, 0 — no) 0.276 0.01
Male gender, points (1 —yes, 0 — no) -0.193 0.02
Smoking, points (1 —yes, 0 — no) -0.224 0.01
Burdened heredity for AH, points (1 —yes, 0 — no) -0.169 0.04
SBPnight, mmHg (by ABPM) -0.224 0.02
SBP TI, % (by ABPM) -0.287 0.008
LAI mm/m? (by echocardiography) -0.254 0.009
LA/EDD (by echocardiography) -0.213 0.02
The normal type of LV geometry according to Ganau, points (1 —yes, 0 —no)
(by echocardiography) -0.324 0.0004
Total number of SVEs per 1 hour (according to the HM ECQ) 0.417 <0.0001
Total number of VE per 1 hour (according to HM ECG) -0.514 <0.0001
Presence ofpaired VE, points (1 — yes, 0 — no) (according to the HM ECG) -0.384 <0.0001

Notes. VE — ventricular extrasystole, SVE — supraventricular extrasystole, HT — hypertension, SBP night — mean nighttime
systolic blood pressure, SBP TI — systolic blood pressure time index, ABPM — automatic blood pressure monitoring, EDD -
end-diastolic dimension, LV — left ventricle, HM ECG — Holter monitoring of ECG

Hypertension and extrasystole (especially ventricular variant) are known to lead to cardiac
remodeling and dysfunction. It is known that cardiac remodeling is accompanied by certain inflammatory
changes (apoptosis, atrial fibrosis, impaired calcium transport, and regulation of connexin, etc.). Our
data to some extent coincide with the results of other researchers on the inherent antihypertensive
and antiarrhythmic properties of apelin-13, which are associated with the functioning of the apelin-APJ
receptor system, which has effects opposite to the renin-angiotensin system, as well as with the
vasodilatory effect of nitric oxide, which is one ofthe main mediators ofthe protective effect of apelin- 13
[8, 12, 13].

7.7 /7

1. Frequent extrasystoles (regardless of their topical variant) in patients with stage II AH are
associated with impaired diastolic function of the heart, namely, with deterioration of myocardial relaxation
capacity.

2. The presence of frequent VE in patients with stage II AH is associated not only with a
deterioration in myocardial relaxation capacity but also with a decrease in the frequency of normal
transmitral blood flow.

3. We found no direct association between Apelin 13 levels and diastolic cardiac function, but a
significant inverse relationship between serum Apelin 13 levels and normal LV geometry according to
Ganau, the presence of frequent extrasystoles, in particular ventricular, SBPnight and SBPIR, male gender,
smoking, and a burdened heredity in patients with hypertension.
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MECHANISMS OF ENDOMETRIAL HYPERPLASIA DEVELOPMENT IN WOMEN
OF REPRODUCTIVE AGE

e-mail: irina.kachailo79@gmail.com

Data from studies of 88 women were examined during a diagnostic endometrial biopsy for abnormal uterine bleeding or
increased endometrial thickness. The patients were between 40 and 55 and divided into the main and control groups. A high
expression of estrogen-o receptors and a low expression of progesterone hormones were found, indicating proteins' pro-
oncogenicity in patients with complex endometrial hyperplasia. Pathogenetic mechanisms of endometrial hyperplasia were factors
of proliferation and apoptosis, which is confirmed by a significant increase in the proliferation marker Ki67 of epithelial cells in
complex endometrial hyperplasia in endometrial biopsies and a decrease in the apoptosis marker p53. A differentiated approach to
diagnosing endometrial hyperplasia is based on the determination of molecular markers (Ki67, p53), which allows one to predict
the course of the hyperplastic process and assess the effectiveness of the treatment.

Key words: endometrial hyperplasia, morphological features, hormonal status, therapeutic tactics, expression of
estrogen and progesterone receptors, molecular markers.
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MEXAHI3MHU PO3BUTKY T'IIIEPILIA3IL EHJIOMETPIIO
Y XKIHOK PEITPOAYKTHUBHOI'O BIKY

[MpoananizoBaHo JaHi ZOCHTIKeHb 88 JKIHOK Y SKUX ITiJl Yac AiarHOCTUYHOI O10TICiT eHAOMETPII0 3 IPUBOLY aHOMAIBEHHUX
MaTKOBUX KPOBOTEY a00 30UIbIICHHS TOBIIMHHU CHIOMETPi0 OyJI0O BU3HAUCHO HOTO CTPYKTYpy. [lallieHTKH 3HAXOMUIIUCH Y Billi
Big 40 mo 55 pokiB Ta Oynu PO3MOALTICHI HA OCHOBHY Ta KOHTPOJIBHY IpylH. Byllo BCTaHOBIEHO BHCOKY €KCIPECIIO PEIenTOPiB
€CTPOreHy-0. Ta HU3bKY O HPOreCTEPOHOBMX T'OPMOHIB, IO CBIIYUTH MPO MPOOHKOIEHHICTh OUIKIB y MAI[iEHTOK 31 CKIIaIHOT
rinepruiasiero ennoMeTpito. [laToreHeTHYHUMHU MEXaHi3MaMHU rinepruiasii eHaoMeTpito Oysu GakTopu npodideparlii i anonTosy,
IO TiATBEPIKYETHCSA AOCTOBIPHUM IiABHIIEHHAM Mapkepa mpomidepanii Ki67 kmiTHH emiTemio Mpu CKIagHIA Timeproiasii
SHIOMETPIIO B OionTaTax eHIOMETPIl0, a TAKOX 3HIKEHHSM Mapkepa arnonTto3y pS3. JudepeHuiiioBanuii miaxia 10 AiarHOCTUKH
rimepruiasii eHIOMETPir0 3aCHOBaHMI Ha BU3HAYCHHI MOJeKyJsipHuX mapkepiB (Ki67, pS3) mae 3Mory He TiBKH MPOTHO3YBATH
nepedir rinepriacTHYHOTO MPOIECy, a i OLIHUTH e()EeKTHBHICTD MTPOBEICHOTO JTIKYBaHHS.

KurouoBi ciioBa: rinepriiasis eHIOMETpPir0, MOPQOIOTiuHI 0COOIMBOCTI, TOPMOHAIBHHI CTAaTyC, JiKyBaJbHA TAKTHKA,
EKCIIPECisl pEeNTOPiB eCTPOreHy i IPOrecTepoHy, MOJIEKYJISIPHI MapKepH.

The study is a fragment of the research project “Optimization of clinical, diagnostic and therapeutic approaches to the
management of gynecological patients taking into account age and the presence of extragenital pathology”, state registration
No. 0122U000257.

Endometrial hyperplastic processes (EHP) are one of the essential problems of gynecology, which
consists of pathological changes in the uterine mucosa and becomes the background for the development
of malignant processes [7]. The endometrium is a hormone-sensitive tissue that is capable of cyclic renewal
of the cellular composition in response to the hormonal influence of sex hormones and is also sensitive to
the action of estrogens, which cause proliferative changes in progesterone and lead to the development of
hyperplasia [1].

Regulators of proliferation and apoptosis are essential in the pathogenesis of endometrial
hyperplasia (EH) development. Determining markers of programmed cell death disruption in EHP
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