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ABSTRACT

The natural cessation of estrogen production occurring during menopausal to
the development of endothelial dysfunction and increased thrombosis activity along
with a change in the balance of vasoconstrictors/vasodilators. In this connection, the
study of the features of morphofunctional heart parameters in women suffering from
arterial hypertension that developed during menopause and the therapeutic response
to the use of an angiotensin-converting enzyme inhibitor is an urgent research task.
With the onset of menopause, the frequency of arterial hypertension (AH) in women
significantly increases. In perimenopausal women suffering from menopausal
syndrome, the incidence of hypertension increases to 52.4%. This, in turn, increases
the risk of coronary heart disease (CHD) by 3 times, and stroke - 7 times. The sex
hormones produced throughout the reproductive period of a woman's life, estrogens,
have a fairly extensive spectrum of action on the body, but the most important among
them is the direct and indirect effect on the cardiovascular system. Direct action is
implemented through maintaining balance: endothelium-dependent and endothelium-
independent vasodilation. By influencing the cardiomyocyte, estrogens indirectly act
on the regulation of the antioxidant and lipid status of the body. In addition,
estrogens inhibit the expression of adhesion molecules and platelet aggregation, and
also have an antithrombotic effect.
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AHHOTAIIUS

Ecmecmeennoe npexkpawenue npooykyuu 3cmpocenos, npoucxoosujee 8 nepuoo
MEHONA)Y3bl Cc passumuem SHOOMENUANbHOU 0uc¢yﬂm;uu u noesluierHuem
aKkmuerocmu mp0M603a, C U3SMEHEHUEM oanamnca
6a30KOHcmpuKm0p06/6a300wzamam0p06. B cesa3u ¢ smum usydueHue ocobennocmet
MOPPOPYHKYUOHAbHBLIX — NOKazamenel cepoya )y  JHCEHWUH, CMPpAoanuux
apmepuaivbHoOU  cunepmensuell,  pazeusuilelicas 8  Nepuod  MeHOnaysvl, U
mepanesmu4ecKkoco omeema HA npumeHernue uH2u6um0pa
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AH2UOMEH3UHNDEBPAUAIOU4ECO Gepmenma Aa615emcs aKmyanibHou

uccneoosamenvckou  3adaveu. C  HacmynjieHueM — MEHONAY3bl — 4acmoma
apmepuanvrou eunepmensuu (Al) y orwcenwun 3uauumenvno eospacmaem. Y
JHCEHWUH 8 NnepuMmeHonayse, Ccmpaoaiowux KIUMAKMEPUYeCKUM CUHOPOMOM,
yacmoma apmepuaibHou eunepmenzuu eozpacmaem 0o 52,4%. Omo, 6 ceor
ouepedb, nogviuaem pUcK pazeumus uemuyeckou oonesuu cepoya (MbC) 6 3 pasa,
a uncynroma - 8 7 pas. Ilonosvie 20pmonsi, 8blpabamviéaemvie HA NPOMANCEHUU BCE2O
PenpoOyKmMuBH0O20 Nepuo0a HCUHU HCeHUUHbL, ICMPO2eHbl, 001a0am 00CMamoyHo
WUPOKUM CNEeKmMpOM OeUCmEUs HA Op2anu3M, HO Haubolee 6aMCHbIM Cpeou HUX
ABNAEMCS NPAMOE U KOCBEHHOE GNUAHUE HA cepOedHo-cocyoucmyto cucmemy. Ilpsavoe
Oelicmaue peanuzyemcs 3a cuem no00epHCaHusi 0alanca: IHOOMENUUZABUCUMOL U
SHOOMeNUUHe3asUCUMOl  8azoounamayuu. Bnuss Ha kapouomuoyum, 3cmpozensl
ONOCPEOO0BAHHO BO30€UCMBYIOM HA pe2ylIayulo AHMUOKCUOAHMHO20 U JIUNUOHO20
cmamyca opeanusma. Kpome moeo, acmpozensvt uHeubUpyom 3KCnpeccuro MoaeKyl
aozezuu u azpe2ayuio mpomooyumos, a maxdxice 001a0am aAHMUmMpoMOOmu4ecKum
oeticmeuem.

Kniouegvie cnoea: apmepuanbHast eunepmen3usl, MeHonaysa,
MOpGopyHKYUOHAbHBIE napaMempbl cepoyd, 2unepmpous 1e8020 HcelyOouKd,
uneubumopwr AID.

INTRODUCTION

From the perspective of modern concepts, arterial hypertension (AH) is a
multifactorial disease, i.e. both internal (genetic) and external factors are involved in
its formation. This circumstance determines the possibility of pathophysiological and
clinical polymorphism. HYPERTENSION is not a "one-person™ disease, it has many
faces and is not constant in its course. The level of blood pressure (BP) is determined
by two main parameters - minute volume (MO) and total peripheral vascular
resistance (OPSS) blood flow in resistive vessels (small arteries and arterioles). In the
development of hypertension, violations from the hemodynamic mechanisms of
regulation are clearly traced. Thus, the close relationship between the MO and the
OPSS is violated. But the nature of changes in cardiac hemodynamics is not the same
even in one patient at different stages of the disease. However, almost all patients
have an increased or normal MO value in the absence of adequate resistance to blood
flow. The progression of the process leads to a decrease in MO indicators and an
increase in OPSS. These changes are associated with an increase in structural changes
of the heart (myocardial hypertrophy with deterioration of its diastolic relaxation) and
blood vessels (hypertrophy of the muscle layer with a decrease in the lumen),
remodeling of the cardiovascular system. Traditionally, left ventricular hypertrophy
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(LVH) is considered as an independent marker of a high risk of cardiovascular
diseases, including the risk of sudden death, as well as as an essential mechanism for
the formation of left ventricular (LV) diastolic dysfunction. Last This circumstance is
of particular importance, since most researchers associate the change in the abnormal
hemodynamic structure of LV cavity filling in LVH with progressive remodeling of
the heart and blood vessels and the subsequent high risk of clinically pronounced
heart failure. Therefore, recently a lot of attention has been paid to the study of the
prospects of regression LVH in patients with arterial hypertension, which is
associated with an improvement in the prognosis of the disease. In this regard, the
purpose of the study was to study the features of morphofunctional heart parameters
in women suffering from arterial hypertension of the Il degree of severity, developed
during menopause and with the use of an angiotensin converting enzyme inhibitor.

MATERIALS AND METHODS

The study group included 150 postmenopausal women with a last menstrual
period of about three years (the average age of patients is 53.5+0.5 years) suffering
from grade Il hypertension. The control group included 40 postmenopausal women
(average age 54.5+1 years) who did not suffer from hypertension. The diagnosis of
hypertension was carried out in accordance with the WHO-MOAG recommendations
of 1999, and the presence of menopause was determined by the level of follicle-
stimulating hormone, which should exceed 31.0 mMU/ml, which is a reliable
criterion for its onset. The duration of the disease is 4.3 + 1.2 years. There were no
significant differences between the compared subgroups and the control by age
composition. In addition to the general clinical examination, all patients underwent
daily monitoring of blood pressure using AVRM-02 monitors manufactured by
MEDITECH (Hungary) and OMRON (Germany). The results of daily monitoring
were statistically calculated on a computer using special computer programs supplied
with the monitor. The study of morphometric parameters and percussion of the heart
was carried out on the OCUSON device (Japan) in M- and B-modes using Doppler
technology. Derived indicators (cardiac index, total peripheral vascular resistance)
were calculated according to generally accepted formulas. The patients were on
inpatient treatment.

The results of the study. The study of the initial values of the studied
morphofunctional parameters of the heart in women with hypertension of Il severity,
which developed during menopause upon admission to the hospital, showed the
following results: significantly higher values of myocardial mass (by 23%), left
ventricular mass index (by 3.9 times), final diastolic and systolic sizes (by 17 % and
25%, respectively), final diastolic and systolic volumes (by 42% and 2 times),
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average blood pressure (by 33%). At the same time, the initial value of the ejection
fraction was 22% lower than the standard value. When studying the effect of the use
of enalapril on the studied parameters at the inpatient stage of treatment before
discharge, a significant decrease in comparison with the baseline level of all the
morphofunctional parameters of the heart listed above was noted: MM - by 7%, IMLJ
- by 6%, CDR - by 7%, DAC - by 10%, CDO - by 15%, CSR - by 23 %, AD cf. - by
12%, OPSS - by 19%. At the same time, the PV index significantly increased by 13%
compared to the baseline. However, not one of these parameters is not | was returning
to the normative values.

The table presents data on changes in morphofunctional parameters of the heart
in women with hypertension of Il severity, detected in the postmenopausal period at
the inpatient stage of treatment.

Table.
Dynamics of morphofunctional parameters of the heart at the inpatient
stage of treatment of patients with arterial hypertension

Indicators Normative Indicators before Indicators at the end
values the start of of the inpatient stage
treatment of treatment
Weight 153,8 + 4,33 189,1 + 4,331 175,7 + 3,561,2
myocardium, g
IMMLJ, g/m? 24,8 + 0,65 97,1 +1,871 91,2 +1,731,2
CDR, mm 46,0 + 0,60 53,7 + 1,311 499+ 1,151,2
DAC, mm 29,1 + 0,60 39,2 + 1,261 35,2 +0,741,2
BWW, ml 98,5+ 2,71 140,0 + 7,461 119,5+5,791,2
CSR, ml 33,3+1,43 67,7 + 5,021 51,8 + 2,621,2
uo, ml 65,2 + 1,86 72,6 +6,11 72,7 +451
Ul, ml/m2 - 37,3 +2,83 37,6 +2,24
FW, % 65,8 + 0,96 51,6 + 1,421 58,2 +1,181,2
Heart rate, - 73,1+ 2,49 75,4 + 3,74
beats/min
MOQ, I/min 48+1,2 53+0,54 54 +0,31
SI, I/min x m2 - 2,7+0,25 2,8+0,13
Average blood 89,8 + 1,45 119,1 + 2,671 104,5+2,171,2
pressure,
mmHg.
OPSS, din/s x - 1964,4 + 131,8 1597,1 + 99,12
cm-5

Note: 1 - values significantly (P<0.05) different from the standard values; 2 -
values significantly different from the results before treatment. IMLJ - left ventricular
myocardial mass index; IMLJ - left ventricular myocardial mass index; Heart rate -
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heart rate; Sl - heart index; IOC - minute blood volume; PV - ejection fraction; OPSS
- total peripheral vascular resistance. CDR - the final diastolic size; CSR - the final
systolic size;> KDO - the final diastolic volume; CSR - the final systolic volume; UO
- impact volume; Ul is a shock index.

Along with the normalization of intracardiac hemodynamics in women suffering
from hypertension of the Il degree of severity, which developed during menopause,
by the time of discharge from the hospital, there was a persistent decrease in systolic
blood pressure by an average of 20-25 mmHg, diastolic - by 10-15 mmHg, a
significant decrease in pathogenic complaints, improved sleep and general well-being,
which indicated the normalizing effect of the applied antihypertensive therapy with
enalapril (enap) on the main clinical manifestations of hypertension.

DISCUSSION OF THE RESULTS

The adverse effect of menopause on the risk of developing cardiovascular
diseases, in particular hypertension, can be explained by the various metabolic
disorders occurring during this period of a woman's life, developing in conditions of
estrogen deficiency and, first of all, atherogenic changes in the blood lipid spectrum.
The progressive frequency of hypertension in women after 50 years with a slight
change in this indicator in men indicates the possible role of sex hormone deficiency
as an additional risk factor for hypertension. The cause of LVVH can be both internal
and external factors. Internal factors are disorders of expression or mutations in genes
for proteins of the contractile apparatus of cardiomyocytes, among which the most
studied are mutations in genes for heavy chains of f-myosin, cardiac troponin T,
atropomyosin, myosin-binding protein C, light chains of myosin and cardiac a- actin.
The most significant external factors can be considered overload by pressure and
volume, stretching of myocytes and the impact of neurohumoral agents such as
angiotensin, endothelin-1, catecholamines (KA), interleukin-1, etc. Despite the
variety of stimuli for the development of hypertrophy, the final mechanisms of the
hypertrophic response of cardiomyocytes are realized at the cellular level through
stimulation of intracellular signaling cascades and changes in the expression of a
number of genes. At the same time, the mechanisms of hypertrophy development at
the cellular level in vivo have not been fully established. Whereas a deeper and more
detailed study of the sequence of intracellular events is extremely necessary, since it
can to promote the development of new directions in the treatment of hypertrophy. At
the same time, it is known that LVVH regression is an active process, largely not
caused by hemodynamic factors, controlled by numerous neurohumoral influences
and associated with the intensity of antiproliferative effects of the drug used. The
leading role of hyperactivation of the renin-angiotensin system (RAS) in the
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regulation of myocardial and vascular remodeling processes, including in LVH
modeling, is shown. In this regard, the use of inhibitors angiotensin converting
enzyme (ACE) limiting excessive activity RAS, for adequate control of blood
pressure (BP) and LVH regression is very promising. It is expected that the
regression of LVH with the help of ACE inhibitors, along with the implementation of
the antihypertensive effect of the drug, will contribute to improving the profile of LV
diastolic filling. ACE inhibitors also contribute to the normalization of myocardial
relaxation without direct connection with adequate control of the level of systemic
pressure. Decrease in systemic blood pressure with a decrease post-loading
simultaneously with a decrease in venous return of blood to the heart causes a
decrease in ventricular filling pressure. The cardioprotective effect of ACE inhibitors
is also due to their effect on the local renin-angiotensin system with effects on
hypertrophy, dilation, remodeling of the myocardium, as well as on the structure of
the vascular wall of the coronary arterie. As clinical studies have shown, enalapril
(ednit) after 16 weeks of therapy, along with a decrease in the average daily systolic
and diastolic blood pressure, contributes to reduction of left ventricular myocardial
mass. Long-term course therapy with ACE inhibitors improves the contractile
function of the myocardium, significantly reducing the final diastolic volume and
final systolic volume with an increase in cardiac output and ejection fraction. At the
same time, correction of pathological asynchrony of the myocardium of the right and
left ventricles was noted. Nevertheless, it is assumed that diastolic dysfunction, which
iIs closely related to the remodeling processes not only of the myocardium, but also of
the vessels, may contribute to contribution to the total risk of complications of
cardiovascular diseases.

CONCLUSION

Thus, changes in the profile of LV diastolic filling and arterial endothelial
dysfunction during treatment with enalapril in patients with hypertension may affect a
decrease in the total risk of complications of cardiovascular diseases.
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