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NEUROHUMORAL STATUS OF WOMEN WITH  

HYPERTENSION AND LEFT VENTRICULAR DIASTOLIC 

DYSFUNCTION DEPENDING ON BODY WEIGHT 

 

The combination of obesity (Ob) and hypertension (AH) increases the risk of 

heart failure (HF). AH leads to the development of HF twice as often in men and 

three times - in women [1]. Adipose tissue produces proinflammatory cytokines, 

chemokines. They contribute to the formation of a continuous proinflammatory 

circle and increase cardiovascular risk [2]. It is a factor in the development of left 

ventricular hypertrophy (LV), its diastolic and, over time, systolic dysfunction [3]. 

It has been proven that morbidity and mortality in patients with diastolic dysfunction 

(DD) do not differ from those in patients with systolic HF [4]. However, significant 

weight loss through low-calorie diet, dosed exercise or bariatric surgery contributes 

to the normalization of structural and functional changes in the heart [2, 4].  

The mechanisms of the effect of BMI on heart rate remain poorly understood, 

despite the availability of numerous studies and publications on this problem. 

The purpose of the study: to study the features of neurohumoral status in 

women with hypertension and DD depending on BMI. 

Materials and methods 

101 women aged 40-60 years with stage II hypertension of stage 2-3 with stage 

1 DD and preserved LV ejection fraction (EF) were examined. All agreed in writing 
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to participate in the study. The study was conducted in accordance with the 

principles of the Declaration of Helsinki. 

Patients were divided into groups according to BMI: group I included 20 

patients with normal body weight, group II - 22 patients with Ob I degree, group III 

included 34 patients with Ob II degree, group IV included 25 patients with Ob III 

degree. Patients from all groups were comparable in age. 

The diagnosis of hypertension was established in accordance with the 

recommendations of the European Society of Cardiologists and the European 

Society of Hypertension [5]. The diagnosis and degree of obesity were established 

in accordance with WHO recommendations (1997). DD was determined according 

to the recommendations of the American Society of Echocardiography and the 

European Association of Cardiovascular Imaging [6]. 

Total cholesterol (TC) and high-density lipoprotein cholesterol (HDLC) were 

determined by enzymatic colorimetric method, triglyceride levels (TG) - using 

acetylacetone reagent.  

Glycosylated hemoglobin (HbA1c) was determined in the serum by 

turbidimetric method, insulin – by solid-phase radioimmunoassay, interleukin-6 (IL-

6) – by immunochemical, C-reactive protein (CRP) – by immunoturbidimetric, 

leptin and adiponectin content – by immunoturbinectin method. 

Ultrasound examinations of the heart were performed on a Siemens USA 

Acuson X300 Premium Edition scanner. Statistical data processing was performed 

using the software package Statistica for Windows version 6.0. 

Results and discussion 

Exercise tolerance in group IV patients was reduced (test with a 6-minute walk) 

(p <0.05), while the performance of patients in groups I – III was normal. 

The slowing time of early diastolic filling (DT) was within normal limits in all 

patients. The E/A ratio in patients of groups I, II and III was normal and in patients 

of group IV was reduced, which is a consequence of the inhibition of LV relaxation 

in diastole. 

In all patients there was a violation of the lipid spectrum of the blood with an 

increase in severity in proportion to the increase in BMI. Thus, patients with normal 
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body weight (group I) had significantly (p <0.05) lower levels of atherogenic 

lipoproteins and TG, while patients with Ob III degree had significantly (p <0.05) 

higher levels of total cholesterol, TG and LDLC than patients in groups I-III. 

The HOMA-IR index and insulin levels were elevated in group IV patients 

compared with groups I to III, demonstrating the progression of insulin resistance 

(IR) with weight gain. At Ob III degree the content of leptin increases and 

concentration of adiponectin decreases (table 1). 

Table 1 

Median indicators of neurohumoral status and left ventricular diastolic  

function in women with hypertension 

Indicator І group,  

n=20 

ІI group,  

n=22 

ІII group,  

n=34 

IV group,  

n=25 

BMI, kg/m2 23,2 32,2 37,6 40,9 

Т6min,m 583 606 550 470* 

EF, % 63,21 63,41 62,22 60,31 

DT, ms 232 229 240 234 

E/A, RU 0,63 0,65 0,62 0,54* 

Е/е, RU 7,11 6,92 6,87 6,89 

Insulin, mkOD/l  11,7 13,2 15,2 24,7* 

HOMA-IR 2,3 2,7 3,1 5,2* 

HbA1с, % 4,91 5,07 5,31 6,52* 

ІL-6, pg/ml 124,51 132,42 130,25 163,71* 

TNF-α, pg/ml 41,35 66,12 70,68 90,78* 

СRP, mg/l 5,90 6,82 6,04 8,31* 

Adiponectin, μg / ml 8,01 7,24 7,49 5,21* 

 Leptin, ng / ml 12,91 13,84 15,71 21,88* 

TC, mg/dl 159,24 185,27 211,77 231,49* 

TG, mg/dl 122,11 151,38 172,34 199,31* 

HDLC, mg/dl 51,77 53,91 52,84 51,83 

LDLC, mg/dl 102,32 112,31 139,24 144,28* 

Note. * - Statistically significant differences from the indicators of groups I-III (p<0,05) 

 

Increased leptin levels with increasing BMI may indicate the presence of IP-

associated leptin resistance. The level of adiponectin paradoxically decreases with 

the progression of Ob [7]. 

In patients with grade III Ob, pro-inflammatory activity (tumor necrosis factor 

(TNF-α), IL-6 and CRP) was as high as possible. TNF-α is a potent inhibitor of 

adiponectin activity [8]. Its expression increases with the accumulation of visceral 

fat. This mechanism suggests the effect of adiponectin on the development of Ob. 
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Adipose tissue is a site of synthesis of pro-inflammatory cytokines, so their level 

increases with increasing BMI. CRP is not only a marker of nonspecific 

inflammation, but also an indicator of cardiovascular risk, which increases with 

weight gain [8, 9]. 

Conclusions 

In women with hypertension of the 2nd and 3rd degrees, Ob I-III degrees and 

DD of the heart there is: a significant decrease in the content of adiponectin in the 

blood with increasing leptin levels; increase in the number of atherogenic lipid 

fractions and increase in the content of systemic inflammatory response factors in 

the blood with maximum values in persons with BMI more than 39.9 kg / m2. 
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