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Nesfatin-1 role in remodeling of the left ventricle myocardium in patients with arterial hypertension and obesity
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Summary. Background. Obesity-associated arterial hypertension (AH) is characterized by common pathogenetic mechanisms. In this data, the following facet of the obesity/hypertension nexus will be discussed: the potential mechanisms by which nesfatin-1 can lead to the left ventricle (LV) myocardium remodeling.
Aim – to estimate a nesfatin-1 role in the remodeling of the LV myocardium in patients with AH in combination with obesity and to establish existence and a charatker of communications with cardiohaemodynamics indexes.
Materials and methods. In 2016-2018 a single screening study in representative sample of 105 individuals aged 59,7±3,27 – 66,43±1,26 years was performed. AH was detected with history stratified by ESH17 criteria. Body mass index (BMI) was calculated for all individuals. Obesity was diagnosed in BMI>30 kg/m2. The level of nesfatin-1 has been determined to participants of a research with the use of test system of Human NES ELISA KIT (China). Echocardiography was performed for all patients.
Results. In patients with AH with normal body weight the level of nesfatin-1 was 8,07±0,06 ng/ml that is probable higher, than in persons from control group where the value of this indicator was 4,61±0,07 ng/ml (р<0,001), but lower, than in patients without obesity. Also we have obtained data about existence of direct correlation connections between the level of the nesfatin-1 and end-diastolic volume (r=0,35, р<0,05), end-systolic volume (r=0,46, р<0,05), end-diastolic size (r=0,54, р<0,05), end-systolic size (r=0,35, р<0,05) and feedback with ejection fraction of LV (r=-0,37, р<0,05) in the examined patients.
Conclusion. The increased content in blood serum of the nesfatin-1 leads to remodeling of a myocardium of LV in the form of reduction of ability of a myocardium to reduction and increase of chambers and the LV sizes and can play a role in pathogenesis AH in patients with obesity.
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Background. In a number of many researches pathogenetic connection between the arterial hypertension (AH) and obesity [1-3] was established, however the attention of many scientists is riveted on studying of the mechanisms which are the cornerstone of pathogenesis of this comorbydity even today [4-7].

So, the discussion concerning a role of adipotcytokines in pathogenesis of AH and obesity continues [8-10].

Nesfatin-1 is an adipocytokine with 82 aminoacides which is derived from its precursor protein named Nucleobindin-2 (NUCB2) [11]. It was firstly discovered in hypothalamus as an anorexygenic hormone acting via leptin-independent, melanocortin dependent pathway. Later nesfatin-1 was identified in human and mouse adipose tissue. It was revealed that the nesfatin-1 expression in adipose tissue is reduced under food deprivation but significantly increased in high fat fed mice [12].

Nesfatin-1 is a newly discovered anorexygenic hormone, and whether it is involved in the development of clinical obesity is not clear. The nesfatine-1/NUCB2 ratio in cerebrospinal fluid\plasma is negatively associated with body mass index (BMI), body weight, fat mass and cerebrospinal fluid glucose level [13]. In addition, plasma nesfatin-1 level has been shown to be negatively correlated with BMI in non-obese men [14, 15]. However, the circulation nesfatin-1 level was higher in mice fed a high-fat diet and showed a positive correlation with BMI in humans [12]. Nesfatin-1 exerts cardiovascular and hypertensive effects [16]. Therefore, further studier is needed to clarify the role of nesfatin-1 in obesity and AH.
The aim – to estimate a nesfatin-1 role in the remodeling of the left ventricle myocardium in patients with arterial hypertension in combination with obesity and to establish existence and a charatker of communications with cardiohaemodynamics indexes.
Materials and methods. 105 patients among whom there were 56 women (53,33%) and 49 men (46,67%) have participated in a research. All patients have been divided into 2 groups: patients with AH with the accompanying obesity (n=70) have made the 1 group , the 2nd group was made by patients with AH and the normal body weight (n=35). Average age of patients in 1 group was 66,43±1,26 years, and in the 2nd group – 65,18±1,42 years. The control group was made by 25 almost healthy people among which there were 16 women (64%) and 9 men (36%). Average age of control group was 59,7±3,27 years.

According to the Helsinki declaration all patients have been informed on performing clinical trial and have agreed to participation.

The level of nesfatin-1 has been determined to participants of a research with the use of test system of Human NES ELISA KIT (China) on the immunofermental parser "Labline-90" (Austria).
Diagnoses were established respectively to the operating criteria. For the characteristic of obesity the index of body weight (Quetelet's index) which calculated by a formula the weight (kg) / height (sq.m) was defined.

All patients were conducted the general clinical and tool examinations. The echocardiographic research was conducted by a standard technique Feygenbaum X, on the ultrasonic device RADMIR (Ultima PRO 30) (Kharkiv, Ukraine). In the M-mode there were determined the following parameters of the left ventricle (LV): the end-diastolic size (EDS) (cm), the end-systolic size (FSS) (cm), the LV posterior wall thicknesses (PWT) (cm), septal ventricular wall thicknesses (SVWT) (cm), the end-diastolic volume (EDV) (ml) and end-systolic volume (ESV) (ml) of the LV were calculated by the Simpson method (1991). Then there was calculated the ejection fraction (EF) of the LV (%).

The mathematical computer processing of results was carried out by means of a software package of "Statistica 6,0" (StatSoft Inc, USA). For the comparative analysis of selections there was used the standard program of the correlative analysis with calculation of arithmetic averages of sizes: M+m, probability and level of reliability (р). In the analysis of selections which aren't subject to laws of Gausov distribution the Mann-Whitney's U-criterion for independent selections was used. For interrelation degree assessment between selections there was used coefficient of a correlation (r).
Results. The value of nesfatin-1 in development of obesity in patients with AH has been defined. In patients with AH with normal body weight the level of nesfatin-1 was 8,07±0,06 ng/ml that is probable higher, than in persons from control group where the value of this indicator was 4,61±0,07 ng/ml (р<0,001), but lower, than in patients without obesity. Nesfatin-1, by results of a research, matters in development of obesity in patients with AH.

For definition of a nesfatin-1 role in remodeling of a myocardium of LV in patients with AH and obesity we had carried out the analysis of structurally functional changes of a myocardium and also the nature of intersystem interrelations depending on nesfatin-1 level were established: the 1-st subgroup – <6,95±0,04 ng/ml (n=37), the 2-nd subgroup – >6,95±0,04 ng/ml (n=33). The condition of haemodynamic indexes in patients with AH and obesity depending on a nesfatinemia were presented in tab. 1.
Reliable differences depending on expressiveness of a nesfatinemia in patients with AH and obesity concerning such cardiohaemodynamics indexes as RTSVWT, RTPWT, PTW, SVWT and size of aorta has not been revealed (р<0,05). EDV was 182,39±2,16 ml and 238,18±2,41 for patients in 1-st and 2-nd subgroups respectively, and for patients in 2-nd subgroup EDV was on 23,42% higher, than for patients in 1-st subgroup (р<0,05). ESV was 84,47±1,49 ml and 103,45±1,68 for patients in 1-st and 2-nd subgroups respectively, for patients in 2-nd subgroup ESV was on 18,35% higher rather to patients in 1-st subgroup (р<0,05). For patients in 1-st and 2-nd subgroups EDS was 4,91±0,06 and 7,42±0,05 respectively. EDS was on 33,83% higher for patients in 2-nd subgroup rather to patients in 1-st subgroup (р<0,05). For patients in 1-st and 2-nd subgroups ESS was 3,82±0,05 and 6,01±0,05 cm respectively, and was on 36,44% higher for patients in 2-nd subgroup rather to patients in 1-st subgroup (р<0,05). LA had the next size: 3,31±0,04 cm and 4,89±0,03 cm for patients in 1-st and 2-nd subgroups respectively; for patients in 2-nd subgroup LA was bigger on 32,31%, than for patients in 1-st subgroup (р<0,05). The same tendency was about MMLV g and 281,37±9,1 g for patients in 1-st and 2-nd subgroups, and for patients in 2-nd subgroup it was on 18,79% bigger, than for patients in 1-st subgroup respectively (р<0,05). EF on the contrary was higher on 14,59% for patients in 1-st subgroup, than for patients in 2-nd subgroup respectively and was 58,12±0,43 and 49,64±0,51 % for patients in 1-st and 2-nd subgroups respectively (р<0,05).

The results received earlier have found display in the correlation analysis. So, nesfatin-1 has shown probable direct connections to the EDV (r=0,35, р<0,05), ESV (r=0,46, р<0,05), EDS (r=0,54, р<0,05), ESS (r=0,35, р<0,05), and the return to the EF (r=0,37, р<0,05).

Thus, our data shows that nesfatin-1 level in serum of blood influences decreasing of ability of a myocardium to reduction, besides, our research proves that along with reduction of a reduction of a myocardium there is an increase in the sizes of heart and its chambers in patients with AH and obesity.

Discussion. It was established, that the highest nesfatin-1 level was decided in patients with AH. Besides, there are researches which report about association between low nesfatin-1 levels and increase in systolic and diastolic arterial blood pressure [17]. Though basic nesfatin-1 levels have anti-inflammatory action, its low level increases inflammation that can lead to development of AH. However, high nesfatin-1 levels can also give AH due to increase the inflammation and endotelial dysfunction [18, 19]. It is reported that nesfatin-1 plays a part in development of AH, especially in patients with obesity [20]. It is shown that nesfatin-1 owns hypertensive effect through its central interaction with oxytocyine receptors [16]. In the Figen Kir Sahin research and coauthors it has been revealed that nesfatin-1 has strong correlation with systolic and diastolic arterial blood pressure [21]. So, controversial data on a role occasion nesfatin-1 in development of AH are obtained today that demands carrying out the next researches in this direction.
Increase of nesfatin-1 level in patients with the combined current AH and obesity is established also in work the Vizir M.O. [22] that demonstrates involvement of this adipokine not only in pathogenesis AH, but also obesity. Data is shows also by other authors [23]. 

The results received by us testify to association of nesfatin-1 level with remodeling of LV at patients with AH and obesity. By our research it was established that at increase of nesfatin-1 level in serum of blood of patients there is an increase in EDV, ESV, EDS, ESS and reduction of EF LV. Also we have obtained data about existence of direct correlation connections between the level of the nesfatin-1 and EDV, ESV, EDS, ESS and feedback with EF in the examined patients. The researches conducted on animals show that functions of heart, including EDV, ESV and EF, are modulated by exogenous nesfatin-1 [24]. This effect, most likely, is caused by nesfatin-1 action directly on a cardiac muscle, not on vessels as it was noted earlier. The subsequent researches are necessary to reveal communications between indexes of cardiohaemodynamics and nesfatin-1 level.

Conclusions.

The increased content in blood serum of the nesfatin-1 leads to remodeling of a myocardium of LV in the form of reduction of ability of a myocardium to reduction and increase of chambers and the LV sizes and can play a role in pathogenesis AH in patients with obesity.
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