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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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The WHO declared obesity to be a global pandemic in 2014. 
The worldwide number of overweight individuals makes up 2.1 
billion, which is about 30% of the total population. This ten-
dency keeps on rising. More than 3 million people die yearly 
from obesity. Since 1975, the incidence of obesity has tripled in 
all parts of the world [1]. Countries with advanced economies, 
such as the United States and the United Kingdom, are consid-
ered to have the highest obesity levels, but still they are ranked 
12th and 36th by obesity rates, with 36.2% and 27.8%, respec-
tively. Actually, obesity is the most typical for island countries 
– Samoa, Tokelau – nearly 74%, Nauru – 61% and the Cook 
Islands – 55.9%. Countries that almost don’t face the problem 
of obesity are India (3.9%), Bangladesh (3.6%) and Vietnam 
(2.1%). Ukraine is ranked 76th among 210 countries by obesity 
rates – about 24.1% of the population have this condition and 
almost 38% are overweight [2,3]. The discovery concerning 
endocrine functions of adipose tissue has led to the interest in 
studying its role in the development of cardiovascular and meta-
bolic diseases. It is known currently that adipose tissue not only 
responds to afferent signals originating from the autonomic and 
central nervous system, but also secretes itself factors having 
crucial endocrine functions. Examples may include leptin, adi-
ponectin, ghrelin, resistin and other cytokines - tumor necrosis 
factor alpha (TNFα), interleukin-6 (IL-6), complement cascade 
components, plasminogen activator inhibitor-1, proteins of the 
renin-angiotensin system (I and II), cytochrome P450 and oth-
ers. Adipose tissue plays a significant part in the metabolism 
of steroid, sex hormones and stress-responsive glucocorticoids 
(cortisol and cortisone), secretes enzymes essential for activa-
tion, interconversion and inactivation [4-9]. It is also a known 
fact that adipocytes have numerous receptors, responsible for 
their sensitivity to humoral factors, enabling adipose tissue to 
interact with endocrine, cardiovascular, immune and nervous 
systems. Before the discovery of leptin, the research involving 
mice, holding recessive mutations linked to obesity (ob) and 
diabetes (db), predicted the existence of a circulating endocrine 
hormone capable of transmitting information relating to energy 
sufficiency of fat depots from periphery to the CNS. These pre-
dictions were later verified by the discovery of the leptin-encod-
ing gene (Lepob) in 1994 [10-12].

Leptin (from the Greek leptos – thin) is a 16-kDa polypep-
tide containing 167 amino acids with a structural configuration 
similar to cytokines. Leptin has anorexigenic effects, metabolic 
costs and controls carbohydrate and fat metabolism [13-14]. A 
correlation between leptin levels and values in systolic dysfunc-
tion and heart failure has also been proved [15-16]. The mat-
ter of a correlation between the hormone leptin and the values 
of morphometry, anthropometry, lipid, purine, calcium profiles 
and other metabolic indicators in patients with hypertension and 
obesity remains under-explored.

The aim of our study was to analyze the relationship between 
leptin levels and morphometric, anthropometric, biochemical 
parameters in patients with hypertension and obesity and in 
group with healthy individuals.

Material and methods. The research was conducted within 
the period between 2017 and 2019 at the clinical bases belong-

ing to the Department of Family Medicine and Outpatient Care 
Shupyk National Healthcare University of Ukraine. The main 
group was comprised of 64 individuals with hypertension and 
obesity/excess weight aged 25-63. Patients diagnosed with stage 
I-II hypertension, BP over 140/80 mmHg or lower, in case of 
chronic usage of antihypertensive drug, BMI over 24.9, waist 
circumference of 80 cm and higher in women and 94 cm and 
higher in men. The control group was comprised of 21 relatively 
healthy individuals (7 men and 24 women) with the BMI of 18-
24.9 kg/m. All patients observed were comparable by age with 
predominance of women. Essential hypertension was verified in 
accordance with the guidelines by the Ukrainian Association of 
Cardiology [17]. Obesity was diagnosed according to the WHO 
classification [18]. All patients underwent an in-depth clinical, 
anthropometric, morphometric and lab examination, including 
blood pressure, height, weight and waist circumference, as well 
as the detection of fasting glucose, total cholesterol, HDL, LDL 
and VLDL levels, atherogenic index, uric acid, serum hormone 
leptin and ionized calcium (Ca2+) levels and body fat percentage 
measured by a bioimpedancemetry (BIM) method. A BIM test 
was performed using a body composition analyzer – OMRON 
Body Composition Monitor BF212 (Japan), 2012. Measure-
ments were taken while standing, barefoot, pre-treating a sur-
face with ethanol 96%, preliminarily bringing height, sex and 
age parameters into the program. The accuracy of measuring the 
body fat percentage was up to 0.1% [19]. The firmware mea-
sured the percentage of adipose tissue and weight. To character-
ize a body weight a body mass index (BMI) was used, calculated 
by the formula: BMI (kg/m2) = body weight (kg)/height (m)2. A 
body weight was considered normal in case of a BMI < 25.0 kg/
m2, excess – from 25.0 to 29.9 kg/m2, I degree obesity – from 
30.0 to 34.9 kg/m2, II degree obesity – from 35.0 to 39.9 kg/
m2, III degree obesity > 40.0 kg/m2. The type of adipose tissue 
distribution was determined according to a waist circumference 
(WC). A WC measurement > 94 cm in men and > 80 cm in wom-
en was considered the distinctive feature of abdominal obesity 
[20]. A waist circumference was measured using a standardized 
medical tape measure supposed to identify the risk for meta-
bolic syndrome by the WHO, and height – by means of a floor-
mounted stadiometer RP-2000. A biochemical analysis was 
conducted using Olympus Aubso automated analyzer (France). 
The criteria for non-inclusion of patients in the study were pa-
tients with stage III hypertension, stable and unstable angina, 
previous myocardial infarction, pre-existing cerebrovascular ac-
cident, ejection fraction lower than 50%, systemic infections, 
pregnancy, insulin-dependent diabetes, renal failure, decompen-
sated cirrhosis (elevation of transaminases to more than 3 times, 
total bilirubin – more than 2 times), thyroid gland hyper- and 
hypofunction, cancer. The study was carried out in accordance 
with the national norm of bioethics and statements of Helsinki 
declaration (1975, version of 2013) for medical research involv-
ing human subjects, including research on identifiable human 
material and data. The study was approved by the Bioethics 
Committee for Experimental and Clinical Research Shupyk 
National Healthcare University of Ukraine, Kyiv, Ukraine. All 
patient signed an informed consent to participate in the study. 

CORRELATION BETWEEN THE LEVELS OF ADIPOSE-DERIVED HORMONE 
AND CARDIOMETABOLIC MARKERS IN PATIENTS WITH HYPERTENSION AND OBESITY

Goncharuk O., Matyukha L.

P. Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine



112

	
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

Statistical data analysis was performed using SPSS Statistics 
ver. 23.0.0 and StatPplus ver.7.3.3.0. The results base and data 
preparation for mathematical processing were performed in 
MS Excel 2007. A database check, when it comes to patient 
distribution, was performed using the Kolmogorov-Smirnov 
test and the Shapiro-Wilk W-test. The probability of a dif-
ference between comparison groups was identified using the 
Mann–Whitney U test for non-parametric statistics and the 
Student t-test for parametric ones. A correlation between pa-
rameters was estimated using the Pearson’s correlation coef-
ficient. A correlation between parameters was analyzed using 
a multivariate multiple regression model. Multiple regression 
analysis was used to analyzed a correlation between the de-
pendent variable of plasma leptin and body fat mass (BFM), 
BMI, age, SBP, DBP, cholesterol, TG, HDL, LDL, VLDL, 
atherogenic index, uric acid, ionized calcium, glucose, gly-
cated Hb, as independent variables. The acknowledged prob-
ability of error p< 0.05 with the confidence interval (CI) of 
95%, p< 0.01 with a CI accounting for 99% were considered 
significant for all calculations.

Results and discussion. In accordance with the findings 
the majority of those examined in both groups were made up 
by women – 65.6% (aged 40.25±17.53) in the core group and 
63.6% among controls (aged 37.5±7.14). The average weight in 
the core group with obesity and hypertension was 34.1% higher 
than in the group consisting of healthy individuals (88.62±21.01 
kg – core group, 58.35±16.02 kg - control group). Anthropomet-
ric and lab findings are represented in the Table  1.

 A negative correlation between ionized calcium levels and age 
(r=-0.26 p=0.007), uric acid (r=-0.28 p=0.004), positive correla-
tion with HDL (r=0.29 p=0.003) were detected in a correlation 

analysis in the core group, a negative correlation between ion-
ized calcium and body fat mass turned out to be weak (r=-0.21 
p=0.03). A weak positive correlation between uric acid levels 
and age (r=0.25 p=0.009), triglycerides (r=0.28 p=0.004), VLDL 
(r=0.28 p=0.004) and atherogenic index (r=0.35 p=0.0002) was 
obtained; negative – between uric acid levels and HDL (r=-0.49 
p=0.002). A strong positive correlation between glucose levels 
and SBP (r=0.34 p=0.0004), weak positive correlation between 
glucose and leptin (r=0.21 p=0.03), glycated hemoglobin and 
SBP ( r=0.29 p=0.003), between glucose levels and age (r=0.23 
p=0.01) and weak negative between glucose measurements and 
HDL (r=0.23 p=0.02), glycated Hb and VLDL (r=-0.3 p=0.001) 
were obtained when it came to metabolism. A weak negative 
correlation was found between glycated hemoglobin and leptin 
(r=-0.21 p=0.03), however, a strong one – between glycated 
hemoglobin and glucose (r=0.85 g = 0.000001). A strong posi-
tive correlation between a BMI value and a waist circumference 
(r=0.92 p=0.00001), body weight (r=0.88 p=0.000001) and BFM 
(r=0.65 p=0.000001) was also detected. A strong positive corre-
lation was also reported between BFM and a body weight, BFM 
and a waist circumference (r=0.47, r=0.57 p<0.05). A strong 
positive correlation was detected between a waist circumference 
and a patient’s weight (r=0.7 p=0.00001). A weak positive cor-
relation was recognized between SBP and a waist circumference 
(r=0.24 p=0.01), no correlation was found between SBP and 
age (r=0.02 p=0.03). A strong positive correlation was found 
between the levels of DBP and SBP (r=0.8 p=0.00001), moder-
ate positive 0between DBP and a waist circumference (r=0.45 
p=0.001), weak positive – between DBP and weight (r=0.36 
p=0.0001) and BFM (r=0.26 p=0.008). A strong positive corre-
lation between LDL and cholesterol (r=0.7 p=0.00001), VLDL 

Table 1. Clinical, morphometric, anthropometric and lab values in the group 
of healthy individuals and patients with hypertension and obesity/excess weight 

Parameters Patients with hypertension and obesity/
excess weight (n=64)

 Group of healthy individuals
(n=21)

Men, n (%)
Women, n (%)

22 (34.38)
42 (65.63)

7 (34.33)
14	 (66.67)

SBP, mmHg 151.88±13.52* 120.47±0.47
DBP, mmHg 101.47±5.72* 80.47±0.47

Weight, kg 88.62±21.01* 58.35±16.02

BMI 32.13±6.97* 21.14±2.83
BFM, % 40.57±8.52* 29.3±1.73

Waist circumference, cm 109.33±18.82* 69.75±6.84
Glucose, mmol/L 4.6±0.7 4.0±0.11

Total cholesterol, mmol/L 5.6±1.01** 4.67±0.84

Triglycerides, mmol/L 1.41±0.8* 0.78±0.5

HDL, mmol/L 1.45±0.3** 1.73±0.1

LDL, mmol/L 3.5±0.95* 3.6±0.32

VLDL, mmol/L 0.64±0.36* 0.34±0.03

Atherogenic index 3.97±0.89* 2.49±0.2
Uric acid, µmol/L 288.23±74.04*** 164.42±84.48

Ionized calcium, mmol/L 1.13±0.5* 1.844±0.94
Leptin, ng/ml 14.47±10.1*** 4.2±1.76

notes: * - The difference between groups is significant at the significance level p<0.05; ** - p<0.01, *** - p<0.001
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and triglycerides (r=0.9 p=0.000001) was detected when it came 
to lipid metabolism. A weak negative correlation – between cho-
lesterol and body weight (r=-0.36 p=0.0002), weak positive – 
between cholesterol and age (r=0.25 p=0.009), cholesterol and 
BMI (r=0.27 p=0.006); as well as a moderate correlation – be-
tween HDL and triglycerides (r=-0.4 p=0.00004).

A strong positive correlation in the group with hypertension 
and obesity between plasma leptin levels and total cholesterol 
(r=0.40, p=0.00004), strong negative correlation between leptin 
and HDL (r=-0 , 43, p=0.0005), uric acid (r=0.32 p=0.00092) 
and ionized calcium levels (r=-0.35 p=0.00027) were traced 
in accordance with the resulting data of a correlation analysis, 
although correlations observed between leptin and age (r=0.22 
p=0.02), leptin and glycated hemoglobin (r=-0.21 p=0.03) were 
weak. A correlation analysis between the level of the hormone 
leptin and lab markers is represented in the Table 2.

When analyzing measurements in the group of healthy indi-
viduals, the following correlations were observed: a strong positive 
correlation between BMI, wait circumference and BFM (r=0.85, 
r=0.86, p<0.05), between age and a waist circumference r=0.67 

(p=0.001), BFM r=0.7 (p=0.005), BMI r=0.95 (p<0.05). Hormone 
leptin levels in the group of healthy individuals correlated with a 
waist circumference (r=0.78, p=0.005), BFM, BMI and age (r=0.92, 
r=0.94, r=0.81, p<0,05), consequently, a strong positive correlation 
of leptin was also observed with uric acid levels (r=0.94) and ion-
ized calcium (r=0.91) at p<0.05, while a strong negative – between 
leptin and HDL (r=- 0.76, p=0.00008).

Based on the results, we can state the high importance of an 
adipose-derived hormones – leptin and obesity factor in the de-
velopment of atherosclerotic, metabolic complications, and dis-
orders of calcium and purine metabolism, resulting in negative 
impact on the duration and quality of patient’s life.

In order to further analyze and determine the intensity of 
the effect of leptin measurements on risks for cardiometabolic 
complications we conducted a regression analysis using a lin-
ear regression between hormone leptin levels, clinical, lab, an-
thropometric and morphometric indicators. Variables that had 
significant association with leptin in univariate analysis were 
entered in multivariable analysis. The results are represented in 
the Table 3, 4, 5.

Table 2. Pearson’s correlation coefficients for lab parameters
Parameters Pearson’s correlation coefficient

Age**
Total cholesterol*** 

HDL*** 
LDL − **

Uric acid ***
Ionized Са2+ *** 

0.22
0.40
-0.43
0.4
0.32
0.35

notes: * A correlation is significant at p<0.05; ** p<0.01, *** p<0.001

Table 3. Multiple linear regression analysis involving hormone leptina levels and clinical parameters

Beta-coefficient Standard 
error

Upper limit
95% CI

Lower limit
95% CI T-statistics P

Waist circumference -0,11 0,12 -0,32 0,18 -0,54 0,58
BFM -0,23** 0,11 -0,51 -0,07 -2,61 0,01**
BMI 0,21 0,36 -0,37 1,07 0,95 0,34
Age 0,12 0,07 -0,02 0,25 1,67 0,09
SBP 0,03 0,09 -0,17 0,21 0,24 0,8
DBP -0,02 0,17 -0,37 0,32 -0,15 0,87

Cholesterol -0,04 1,06 -2,58 1,65 -0,43 0,66
Triglycerides 75,54** 151,63 691,18 1 294,47 6,54 0,04**

HDL -1,25*** 10,01 -63,97 -24,14 -4,4 0,00003***
LDL 0,46 3,79 -2,32 12,77 1,37 0,17

VLDL -75,44* 333,34 -2 839,66 -1 513,41 -6,52 0,05*
Atherogenic index -1,11** 5,33 -23,80 -2,56 -2,46 0,01**

Uric acid 0,03 0,01 -0,01 0,02 0,42 0,67
Ionized calcium -0,48*** 1,63 -12,77 -6,27 -5,83 0,001***

Glucose -0,03 2,08 -4,61 3,68 -0,22 0,82
Glycated Hb -0,21 1,21 -4,28 0,55 -1,53 0,12

notes: a - Dependent variable: leptin; * - coefficient significant at p<0,05; ** - p<0.01, *** - p<0.001

Table 4. Correlation coefficients of the hormone leptin and the clinical indicators studied: BFM, BMI, age, SBP, DBP, 
cholesterol, TG, HDL, LDL, VLDL, atherogenic index, uric acid, ionized calcium, glucose, glycated Hb

R R squared Adjusted R squared Predicted R squared

0,83 0,70 0,64 0,55
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Taking into consideration this regression model, we are get-
ting 6 indicators with a significant effect on hormone leptin 
levels at the error level p<0.05, namely such indicators as 
BFM (b-0.23, p=0.01), TG (b=75.54, р=0.04), HDL (b=-1,25, 
р=0.00003), VLDL (b=-75.44, р=0.05), atherogenic index (b=-
1.11, р=0.01) and ionized calcium levels (b=-0.48, р=0.001), the 
level of triglycerides (b=75.54, р=0.04) and VLDL (b=-75.44, 
р=0.05) had the strongest effect on hormone leptin levels.

A regression coefficient R equal to 0.83 in multiple regres-
sion, obtained as a result of the study, is indicative of a high sig-
nificance of the model we have got. The value of the R squared 
is close to 1, thus this model is adequate. Results of the calcula-
tions revealed that 70% of the effect, in the dependence model 
involving plasma levels of the hormone leptin and independent 
variables, accounts for the factors we have considered, and an-
other 30% – for another factors (Table 4).

The F-value (F=12.11) in the Table V indicates that this model 
properly explains the overall variance of the dependent variable 
of the hormone leptin from the other morphometric, anthro-
pometric, as well as clinical and lab parameters (p=0.000002) 
evaluated.

The result indicates that hormone leptin levels are highly like-
ly to be predetermined by factorial causes, chosen in the study.
Conclusions. 
1. Obesity is a significant social, economic and medical problem 
which is rapidly spreading.
2. The study indicated the levels of lelptin, uric acid, triglyc-
erides, total cholesterol, SBP, DBP and waist circumference to 
be statistically and significantly higher in patients with excess 
weight/obesity and hypertension than in healthy individuals (p< 
0.05).
3. Leptin levels predominantly correlated with total cholesterol 
(r=0.40, p=0.00004), HDL (r=-0.43, p=0.0005) and LDL (r=0.4 
p=0.0005), uric acid (r=0.32 p=0.00092), ionized calcium levels 
(r=-0.35 p=0.00027), and least of all correlated with age (r=0.22 
p=0.02).
4. In accordance with a multiple regression analysis, 6 indica-
tors have the most significant effect on hormone leptin levels, 
namely BFM (b-0.23, p=0.01), TG (b=75.54, р=0.04), HDL 
(b-1.25, р=0.00003), VLDL (b-75.44, р=0.05), atherogenic in-
dex (b-1.11, р=0.01), ionized calcium levels (b-0.48, р=0.001), 
while the strongest effect on hormone leptin levels was provided 
by the level of triglycerides (b=75.54, р=0.04) and VLDL (b-
75.44, р=0.05).
5. Using a linear regression approach it was identified that the 
level of the hormone leptin, with 70% probability, is predeter-
mined by factorial variables received in the study.
6. The study provided evidence of the strong correlation between 
hormone leptin levels and specific morphometric, anthropomet-
ric, as well as clinical and lab parameters, which may indicate 
its critical role in bringing cardiometabolic risk and stimulates 
further research and detection of brand new risk factors and pa-
rameters that may affect it.
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SUMMARY 

CORRELATION BETWEEN THE LEVELS OF ADI-
POSE-DERIVED HORMONE AND CARDIOMETABOL-
IC MARKERS IN PATIENTS WITH HYPERTENSION 
AND OBESITY

Goncharuk O., Matyukha L.

P. Shupyk National Healthcare University of Ukraine, Kyiv, 
Ukraine

The aim - to analyze the relationship between leptin levels 
and morphometric, anthropometric, biochemical parameters 
in patients with hypertension and obesity and in healthy in-
dividuals.

The study included 64 patients with obesity and hyperten-
sion and 21 healthy individuals. The groups were comparable 
in age and gender. Leptin was determined by enzyme immu-
noassay method. Data are presented as mean values and the 
error of the mean (M±m). Differences were considered statis-
tically significant at p<0,05.

It was found out a strong positive correlation in the group with 
hypertension and obesity between plasma leptin levels and total 
cholesterol (r=0.40, p=0.00004), strong negative correlation be-
tween leptin and HDL (r=-0 , 43, p=0.0005), uric acid (r=0.32 
p=0.00092) and ionized calcium levels (r=-0.35 p=0.00027). 
Leptin levels in the group of healthy individuals correlated with 
a waist circumference (r=0.78, p=0.005), BFM, BMI and age 
(r=0.92, r=0.94, r=0.81, p<0 , 05), uric acid levels (r=0.94) and 
ionized calcium (r=0.91) at p<0.05.

The present study provides evidence that BFM, TG, HDL, 
VLDL, atherogenic index, ionized calcium levels and uric acid 
have a significant impact on serum leptin in patients with hyper-
tension and obesity.

Keywords: leptin, obesity, hypertension, body fat mass.

РЕЗЮМЕ

ВЗАИМОДЕЙСТВИЕ МЕЖДУ УРОВНЕМ ЖИРНО-
ПРОИЗВОДНОГО ГОРМОНА И КАРДИОМЕТАБОЛИ-
ЧЕСКИМИ МАРКЕРАМИ У ПАЦИЕНТОВ С ГИПЕР-
ТЕНЗИЕЙ И ОЖИРЕНИЕМ 

Гончарук О.Ю., Матюхина Л.Ф.

Национальный университет здравоохранения Украины им. 
П.Л. Шупика, Киев, Украина

Цель исcледования - анализ взаимосвязей между уровнем 
сывороточного лептина и морфометрическими, антропоме-
трическими, биохимическими показателями у пациентов с 
артериальной гипертензией и ожирением и у здоровых лиц.

В исследование включены 64 пациента с ожирением и 
артериальной гипертензией (основная группа) и 21 отно-
сительно здоровый пациент (контрольная группа). Группы 
были сопоставимы по возрасту и полу. Лептин определяли 
иммуноферментным методом. Данные представлены как 
средние значения и ошибка среднего (M±m). Статистически 
значимыми считали различия при р<0,05.

У пациентов основной группы обнаружена сильная поло-
жительная корреляционная связь между уровнем лептина в 
плазме и общим холестерином (r=0,40, p=0,00004), сильная 
отрицательная корреляция между лептином и липопротеи-
нами высокой плотности (ЛПВП) (r=-0,43, p=0,0005), моче-
вой кислотой (r=0,32 p=0,00092) и уровнем ионизированно-
го кальция (r=-0,35 p=0,00027). Уровень лептина в группе 
здоровых лиц коррелировал с окружностью талии (r=0,78, 
p=0,005), жировой массой тела (ЖМТ), индексом массы 
тела и возрастом (r=0,92, r=0,94, r=0,81, p<0,05), а также мо-
чевой кислотой (r=0,94) и уровнем ионизированного каль-
ция (r=0,91) при p<0,05.

Результатами проведеного исследования доказано, что 
ЖМТ, тиреоглобулин, ЛПВП, липопротеины очень высокой 
плотности, индекс атерогенности, уровни ионизированного 
кальция и мочевой кислоты оказывают значительное вли-
яние на уровень лептина в сыворотке крови у пациентов с 
артериальной гипертензией и ожирением.

reziume 

cximovani hormonebis donis da kardiometabo-
luri markerebis urTierTqmedeba pacientebSi 
hipertenziiT da simsuqniT

o.gonCaruki, l.matiuxina

janmrTelobis dacvis p. Supikis sax. erovnuli 
universiteti, kievi, ukraina

kvlevis mizans warmoadgenda urTierTkavSiris 
analizi Sratismier leptinsa da morfometri-
ul, anTropometriul da bioqimiur maCveneblebs 
Soris pacientebSi arteriuli hiperteniiT, sim-
suqniT da janmrTel pirebSi.
kvlevaSi CarTuli iyo 64  pacienti simsuqniT 

da arteriuli hipertenziiT (ZiriTadi jgufi) 
da 21 SedarebiT janmrTeli piri (sakontrolo 
jgufi). jgufebi asakis da sqesis mixedviT iyo 
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Tavsebadi. leptini ganisazRvra imunofermentu-
li meTodiT. monacemebi warmodgenilia, rogorc 
saSualo maCveneblebi da saSualo cdomileba 
(M±m). statistikurad mniSvnelovnad iTvleboda 
gansxvaveba р<0,05.
dadgenilia Zlieri dadebiTi korelaciuri 

kavSiri ZiriTad jgufSi plazmaSi leptinis 
donesa da saerTo qolesterins Soris (r=0,40, 
p=0,00004), Zlieri uaryofiTi korelacia leptin-
sa da maRali simkvrivis lipoproteinebs (r=-0, 
43, p=0,0005), SardmJavas (r=0,32 p=0,00092) da ionize-
buli kalciumis (r=-0,35 p=0,00027) doneebs Soris. 
leptinis done janmrTel pirebSi korelirebda 

welis garSemowerilobasTan (r=0,78, p=0,005), sxe-
ulis cximovani masis indeqsTan, sxeulis masis 
indeqsTan da asakTan (r=0,92, r=0,94, r=0,81, p<0,05), 
aseve, SardmJavasTan (r=0,94) da ionizebuli kal-
ciumis donesTan (r=0,94) (p<0,05).
kvlevis SedegebiT dadgenilia, rom sxeulis 

cximovani masis indeqsi, Tireoglobulini, maRa-
li simkvrivis lipoproteinebi, Zalian maRali 
simkvrivis lipoproteinebi, aTerogenobis in-
deqsi, ionizebuli kalciumis da SardmJavas done 
mniSvnelovan gavlenas axdens leptinis doneze 
arteriuli hipertenziis da simsuqnis mqone pa-
cientebis sisxlis SratSi. 

NEUROLOGICAL MANIFESTATIONS OF PROLACTINOMA (CASE REPORT)

Naumova L., Milevska-Vovchuk L., Burak A., Krytskyy T., Pankiv I.

I. Horbachevsky Ternopil National Medical University, Department of Internal Medicine №1, Ukraine

A transient or stable increase of prolactin levels in blood in 
non-pregnant and non-lactating women is assessed as hyperpro-
lactinemia. In most cases, hyperprolactinemia is caused by the 
pathology of the pituitary gland of organic or functional genesis 
and is considered as a marker of dysfunction of hypothalamic-
pituitary regulation, which leads to a multifaceted complex of 
signs of neuroendocrine disorders[1].

Microprolactinomas are considered to be among the most 
common functioning pituitary adenomas. And although in the 
structure of general cancer they take a relatively small percent-
age - 1-2%, but the moral, economic and social damage they 
cause to society is enormous. And if the connection of prolacti-
noma today is clearly associated with the development of hyper-
prolactinemic hypogonadism, the problems of mental disorders 
on the background of hyperprolactinemia remain unexplored 
[2,3].

Psychoautonomic disorders play an important role in the clin-
ical picture of pituitary microprolactinoma in women of repro-
ductive age. They develop in more than 40% of cases and lead to 
a decreased quality of life, the development of social maladapta-
tion and even disability of patients [4].

Various affective phenomena such as anxiety, depression, 
phobias are accompanied by the syndrome of autonomic dys-
function. Often, the first symptoms of depressive and anxiety 
disorders develop in 8-12 months after the onset of menstrual 
disorders. There is a noticeable correlation between the degree 
of expression of depressive and anxiety disorders and the depth 
of changes in the hormonal status of women. Neurological man-
ifestations of hormonally active pituitary prolactin in women of 
reproductive age are often represented by headache, autonomic 
dysfunction and psychoaffective changes. This complex of signs 
is often obligatory for patients of reproductive age with pituitary 
microprolactinomas and is often evaluated by patients in iso-
lation, without indication of concomitant gynecological symp-
toms, which requires active interviewing regarding the ovari-
an-menstrual cycle violation as a clinical criterion of hormonal 
status defect, which directly correlates with the clinical picture 

of neurological disorders. This approach will provide an early 
diagnostics and timely commencement of a pathogenetic antihy-
perprolactinemic therapy, against which this group of symptoms 
is largely eliminated [5].

Bromocriptine shrinks the tumor and returns prolactin levels 
to normal in the majority of patients. To avoid side effects such 
as nausea and dizziness, it is important to start the bromocriptine 
treatment slowly. Usual maintenance doses are 2.5 (one tablet) 
to 7.5 mg (3 tablets) daily.

Bromocriptine treatment should not be interrupted without 
consulting an endocrinologist. Prolactin levels often rise again 
in most people when the drug is discontinued.

Another dopamine agonist is cabergoline, which may be more 
effective and better tolerated than bromocriptine. Another ad-
vantage of cabergoline is that it may be prescribed as a weekly 
dosage of 0.5 (one tablet) to 2.0 (4 tablets) mg weekly [6].

One of the most principal and frequent reasons that cause the 
failure of the menstrual cycle are diseases of ovaries, for exam-
ple, the infections of pelvic organs and genitals cased by Chla-
mydia, Ureaplasma, Mycoplasma. Another reason is the dys-
function of hypothalamic-pituitary system and thyroid gland. In 
case of hormone changes the menstrual cycle becomes irregular. 
Moreover, external factors, such as climate changes, excessive 
exercises, smoking, alcohol, drugs, diet, stress can also influence 
the regularity of the menstrual cycle. Besides, the irregular men-
strual cycle is found in patients who take some hormone drugs, 
antidepressants, anticoagulants. In some episodes the failure of 
the menstrual cycle is a hereditary disease.

Prolactinomas belong to the group of benign adenomas, most 
often found among pituitary tumors (up to 30%), extremely 
rarely become malignant and observed in women of the child-
bearing age group, 6-10 times more often than in men. The size 
of prolactinoma usually does not exceed 2-3 mm, but in men, as 
a rule, there are large adenomas more than 1 cm in diameter [7].

Prolactinomas are hormone-active pituitary adenomas secret-
ing prolactin - a “milk hormone” that stimulates postpartum 
lactation in women. Normally, in smaller quantities, prolactin 


