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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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uri ciroziT avadmyofebSi simsuqnesTan da da-
avadebis dekompensaciasTan kombinaciaSi.
gamokvleulia 104  pacienti RviZlis alkoholu-

ri ciroziT: 34-65 wlis asakis 16 qali da 88 ma-
makaci, maTgan 66 pacienti - RviZlis alkoholuri 
ciroziT da simsuqniT (jgufi I), 38 pacienti - 
RviZlis alkoholuri ciroziT simsuqnis gareSe 
(jgufi II). Caild-pius klasifikaciis mixedviT, 
RviZlis alkoholuri cirozis A klasi diag-
nostirda 24  pacientSi, B klasi – 22 pacientSi, C 
klasi – 20 pacientSi. sakontolo jgufi warmod-
genili iyo 20 praqtikulad janmrTeli moxali-
siT (4  qali, 16 mamakaci).
fibrinolizuri da antifibrinolizuri siste-

mebis sisxlSi mocirkulire biomarkerebis maCve-
neblebi ganisazRvra imunofermentuli meTodiT.

orive jgufis pacientebSi aRiniSna plazmi-
nogenis qsovilovani aqtivatoris (t-PA), plazmi-
nogenis tipi 1-is aqtivatoris inhibitoris (PAI-1) 
da plazmin- α2-antiplazminis (PAP) kompleqsebis 
momateba, gansakuTrebiT – Tanmxlebi simsuqnis 
dros. Ees cvlilebebi Rrmavdeboda daavadebis 
gauaresebis Sesabamisad, Caild-pius klasifika-
ciis mixedviT. PAI-1-is done meti iyo, vidre t-PA-si, 
rasac Tan axlda tPA/PAI-1 indeqsis Semcireba I  
da II  jgufis pacientebSi, sakontrolo jgufTan 
SedarebiT.

tPA-s, PAI-1-is, D-dimerebis momateba da tPA/PAI-1 
indeqsis Semcireba SesaZloa warmoadgens Trom-
bogenuli riskis prognozul faqtors RviZlis 
alkoholuri ciroziT daavadebuli pirebisaTvis, 
gansakuTrebiT – komorbiduli simsuqnis dros.

ASSOCIATION OF CIRCULATING ADIPONECTIN, RESISTIN, IRISIN, NESFATIN-1, APELIN-12 
AND OBESTATIN LEVELS WITH HYPERTENSION AND OBESITY

Kravchun P., Kadykova O., Narizhnaya A., Tabachenko O., Shaparenko O.

Kharkiv national Medical University, Ukraine

Hypertension is one of the most common chronic diseases in 
humans, affecting more than 1 billion people worldwide. In the 
general population, the prevalence of hypertension is around 
30-45%, but increases rapidly with advanced age [1]. Obesity 
increases the risk of metabolic diseases, such as hypertension, 
diabetes, and dyslipidemia, which lead to increases in cardiovas-
cular morbidity and mortality [2,3].

Associations between body mass index (BMI) and arterial 
pressure are well established in different populations and across 
different age groups [4].

The attention of many scientists is riveted on studying of the 
mechanisms which are the cornerstone of pathogenesis of this 
comorbidity even today [5-8]. So, the discussion concerning a 
role of adipotcytokines in pathogenesis of hypertension and obe-
sity continues [9-11].

Aim of the study is examine the association between circu-
lating blood adipokine levels (adiponectin, resistin, irisin, nes-
fatin-1, apelin-12 and obestatin) and hypertension and obesity.

Material and methods. In the present study, 98 subjects, 
including 52 subjects with hypertension and 46 with hyperten-
sion and obesity, were enrolled. Subjects with hypertension 
were defined as males and females with systolic blood pressure 
(SBP) of ≥140 mmHg and/or diastolic blood pressure (DBP) 
of ≥90 mmHg. Hypertension was detected with history strati-
fied by ESH17 criteria. The subjects were age-matched between 
the groups. BMI was calculated using the following standard 
formula: body weight (in kilograms)/height (in square meters). 
Obesity was diagnosed in BMI>30 kg/m2. According to the Hel-
sinki declaration all patients have been informed on performing 
clinical trial and have agreed to participation. Approved written 
informed consent was provided by all subjects before their par-
ticipation in the study. The exclusion criteria were type 1 diabe-
tes, acute coronary syndrome, acute and chronic inflammatory 

processes diffuse connective tissue diseases, cancer, concomi-
tant thyroid disease, presence of symptomatic hypertension, 
psychiatric illness, alcoholism, drug addiction.

Resistin blood serum level was determined with commercial 
enzyme linked immunosorbent assay ELISA Kit (BioVendor, 
Germany); adiponectin blood serum level was determined with 
commercial enzyme linked immunosorbent Assay Max Human 
Adiponectin ELISA Kit (ASSYPRO, USA); apelin-12 blood 
serum level was determined with commercial enzyme linked 
immunosorbent assay Human Apelin 12 (AP12) ELISA Kit 
(China); obestatin blood serum level was determined with com-
mercial enzyme linked immunosorbent assay Human Obestatin 
(OB) ELISA Kit (China); nesfatin-1 blood serum level was de-
termined with commercial enzyme linked immunosorbent assay 
Human NES ELISA KIT (China); irisin blood serum level was 
determined with commercial enzyme linked immunosorbent as-
say Human IRISIN ELISA KIT (China), according to the in-
struction, and all these were performed with Automated EIA 
Analyzer «LabLine-90» (Austria). 

Blood pressure was measured using an Dr.Frei A-20 sphyg-
momanometer. The average value of three blood pressure read-
ings was recorded. 

The data were processed statistically with IBM SPSS Statistics 
software: the mean arithmetic mean (M) and standard error of the 
mean (m) were calculated, for estimated probability and validity of 
the obtained data. A multivariable logistic regression analysis was 
performed to estimate odds ratios (Ors) adjusted for covariates to 
assess the predictive power of circulating blood adipokine levels for 
hypertension and obesity. Statistical assessments were two-sided 
and considered to be significant when p value was <0.05.

Results and discussion. Our study included 98 hypertensive sub-
jects with or without obesity. All patients were matched for age, heart 
rate, SBP and DBP between the two groups as shown in Table 1. 
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The mean age of the hypertensive subjects was 54.18±12.23 
years and that of the hypertensive subjects with obesity was 
54.06±11.35 (p=0.33). The mean heart rate was 87.98±8.16 
beats/min for hypertensive subjects and 89.67±9.43 beats/min 
for those obese subjects (p=0.28). The mean SBP of the hy-
pertensive subjects was 164.65±12.39 mmHg and that of the 
hypertensive subjects with obesity was 168.23±14.67 mmHg 
(p=0.09). The mean DBP of the hypertensive subjects was 
98.43±6.77 mmHg and that of the hypertensive subjects with 
obesity was 96.92±5.37 mmHg (p=0.68).

To examine the circulating levels of adipokines in patients, 
we first analysed the differences in their levels between the hy-
pertension and obese hypertension groups. On conducting an 
analysis of the study population, the circulating level of resis-
tin (19.32±0.53 ng/mL vs. 14.90±0.29 ng/mL, p=0.0024) was 
higher in obese subjects with hypertension than in those without 
obesity, whereas apelin-12 (1.51±0.09 ng/mL vs. 1.42±0.04 ng/
mL, p=0.069) and obestatin (2.97±0.04 ng/mL vs. 3.06±0.04 
ng/mL, p=0.073) levels were not different between the two 
groups. The circulating levels of adiponectin (6.83±0.10 ng/mL 
vs. 2.54±0.72 ng/mL, p=0.00038), irisin (1.91±0.06 ng/mL vs. 
1.19±0.03 ng/mL, p=0.021) and nesfatin-1 (8.07±0.06 ng/mL 
vs. 6.95±0.04 ng/mL, p=0.0057) were higher in subjects with 
hypertension than in those with obesity (Table 2).

Multiple logistic regression analysis adjusted showed that sub-
jects in the highest tertile of adiponectin [OR=4.19, 95% CI = (2.01–

10.36), p-Value = 0.00067] and nesfatin-1 were more likely to have 
hypertension OR=5.66, 95% CI = (2.46–11.43), p-Value = 0.00033. 
(Table 3). Resistin, apelin-12, obestatin and irisin were not signifi-
cant. Tertile values of resistin are expressed as T1 (<14.90 ng/mL), 
T2 (14.90–19.32 ng/mL), and T3 (>19.32 ng/mL). Tertile values 
for apelin-12 are expressed as T1 (<1.42 ng/mL), T2 (1.42 –1.51 
ng/mL), and T3 (>1.51 ng/mL); for obestatin are T1 (<2.97 ng/ml), 
T2 (2.97–3.06 ng/ml), and T3 (>3.06 ng/ml); for adiponectin are 
T1 (<2.54 ng/ml), T2 (2.54–6.83 ng/ml), and T3 (>6.83 ng/ml); for 
irisin are T1 (<1.19 ng/ml), T2 (1.19–1.91 ng/ml), and T3 (>1.91 
ng/ml) and for nesfatin-1 are T1 (<6.95 ng/ml), T2 (6.95–8.07 ng/
ml), and T3 (>8.07 ng/ml).

Multiple logistic regression analysis adjusted showed that 
subjects in the highest tertile of resistin were more likely 
to have obesity OR=4.78, 95% CI = (1.92–8.80), p-Val-
ue = 0.00019. (Table 4). Adiponectin, nesfatin-1, apelin-12, 
obestatin and irisin were not significant. Tertile values of re-
sistin are expressed as T1 (<14.90 ng/mL), T2 (14.90–19.32 
ng/mL), and T3 (>19.32 ng/mL). Tertile values for apelin-12 
are expressed as T1 (<1.42 ng/mL), T2 (1.42 –1.51 ng/mL), 
and T3 (>1.51 ng/mL); for obestatin are T1 (<2.97 ng/ml), T2 
(2.97–3.06 ng/ml), and T3 (>3.06 ng/ml); for adiponectin are 
T1 (<2.54 ng/ml), T2 (2.54–6.83 ng/ml), and T3 (>6.83 ng/
ml); for irisin are T1 (<1.19 ng/ml), T2 (1.19–1.91 ng/ml), 
and T3 (>1.91 ng/ml) and for nesfatin-1 are T1 (<6.95 ng/ml), 
T2 (6.95–8.07 ng/ml), and T3 (>8.07 ng/ml).

Table 1. characteristics of all subjects included in this study

Variables Hypertension 
(n=52)

Hypertension and obesity
(n=46) p value

Age (years) 54.18±12.23 54.06±11.35 0.33
Heart rate (beats/min) 87.98±8.16 89.67±9.43 0.28

SBP (mmHg) 164.65±12.39 168.23±14.67 0.09
DBP (mmHg) 98.43±6.77 96.92±5.37 0.68

note – p<0.05 is statistically significant 

Table 2. The circulating levels of adipokines in patients

Variables Hypertension 
(n=52)

Hypertension and obesity
(n=46) p value

Resistin (ng/mL) 14.90±0.29 19.32±0.53 p=0.0024
Apelin-12 (ng/mL) 1.42±0.04 1.51±0.09 p=0.069
Obestatin (ng/mL) 3.06±0.04 2.97±0.04 p=0.073

Adiponectin (ng/mL) 6.83±0.10 2.54±0.72 p=0.00038
Irisin (ng/mL) 1.91±0.06 1.19±0.03 p=0.021

Nesfatin-1 (ng/mL) 8.07±0.06 6.95±0.04 p=0.0057
note – p<0.05 is statistically significant 

Table 3. Multiple logistic regression for hypertension

Variables
OR (95% CI)

p value
T1 T2 95% CI T3 95% CI

Resistin (ng/mL) 1 0.84 (0.47–1.50) 0.92 (0.51–1.64) p=0.766
Apelin-12 (ng/mL) 1 0.67 (0.38–1.17) 0.78 (0.45–1.37) p=0.321
Obestatin (ng/mL) 1 0.62 (0.35–1.11) 0.68 (0.38–1.21) p=0.187

Adiponectin (ng/mL) 1 3.12 (1.11–7.64) 4.19 (2.01–10.36) p=0.00067
Irisin (ng/mL) 1 1.57 (0.77–3.19) 1.85 (0.92–3.70) p=0.083

Nesfatin-1 (ng/mL) 1 2.83 (1.31–6.15) 5.66 (2.46–11.43) p=0.00033
note – p<0.05 is statistically significant.
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In this study, we measured the expression of adiponectin, 
resistin, irisin, nesfatin-1, apelin-12 and obestatin in plasma in 
hypertensive subjects with and without obesity. The circulat-
ing level of resistin was increased in hypertensive subjects with 
obesity compared to those in subjects with normal body weight. 
The circulating levels of adiponectin, nesfatin-1 and irisin were 
increased in hypertensive subjects without obesity compared to 
those in obese subjects. Patients in the highest tertile of resis-
tin were more likely to have obesity and subjects in the highest 
tertile of adiponectin and nesfatin-1 were more likely to have 
hypertension. Apelin-12 and obestatin levels in plasma did not 
differ according to the presence or absence of obesity. 

So, resistin may play role in obesity development, whereas 
adiponectin and nesfatin-1 may play role in hypertension de-
velopment. This may be explained by the development of endo-
thelial dysfunction, changes in vascular tone, activation of re-
nin–angiotensin system, inflammation, changes in carbohydrate 
and lipid metabolism under the influence of these hormones of 
adipose tissue. Endothelial dysfunction is an important feature 
predisposing to vascular disease and is closely associated with 
obesitylinked complications including hypertension and insulin 
resistance [12]. Numerous studies have shown that adiponectin 
is beneficial for endothelial function. Plasma adiponectin level 
is closely correlated with the vasodilator response to reactive 
hyperemia in hypertensive patients [13]. Adiponectin also plays 
a role in the regulation of vascular tone by hyperpolarizing neu-
rons with receptors for oxytocin and inducing mixed responses 
of hyperpolarization-depolarization in neurons with receptors 
for vasopressin in the paraventricular nucleus of the hypothala-
mus [14]. In turn, resistin enhances phosphorylation in muscles 
and liver and reduces the level of the 3-signal cytokine suppres-
sor, which confirms its important role in the development of 
insulin resistance in obesity [15]. Resistin inhibits lipogenesis, 
while its decrease leads to an increase in body fat stores and 
an increase in insulin sensitivity. Resistin hypothalamic nuclei 
processing causes insulin resistance liver cells and expression 
of inflammatory markers in the hypothalamus [16]. Until now, it 
is not clear whether central nervous nesfatin-1 activates cardiac 
sympathetic innervation, but it was shown that it increases renal 
sympathetic nerve activity, known to be involved in blood pres-
sure regulation through the renin–angiotensin system [17].

In agreement with our study, Amal et al. [18] in Egyptian pop-
ulation reported that resistin levels were measured respectively 
as controls (1.33±0.27 ng/mL) and obese patients (2.43±1.5 ng/
mL). In India, Kumar et al. [19] found a significant difference in 
serum resistin levels between 305 women with metabolic syn-
drome (14.63±11.02 ng/mL) and 310 women without metabolic 
syndrome (9.61±6.28 ng/mL).

 But, controversial results was found also by Yamunah D.A. 
et al. [20] in 469 non‐obese and 162 obese Malaysian subjects 

(P=.729). Contrarily, Han et al. [21] he did not observe signifi-
cant differences in serum resistin levels between the metabolic 
syndrome and non metabolic syndrome groups.

A number of clinical studies have demonstrated the relation-
ship of plasma adiponectin concentration with hypertension [22-
25]. Adamczak et al. showed for the first time that plasma adi-
ponectin levels are significantly lower in patients with essential 
hypertension compared with those in body mass index-matched 
normotensive subjects [26]. An inverse correlation is observed 
between adiponectin concentration and mean systolic and dia-
stolic blood pressure. Similarly, adiponectin levels are negative-
ly associated with blood pressure in patients with type 2 diabetes 
and metabolic syndrome [27]. In addition, Iwashima et al. have 
demonstrated that a hypoadiponectinemia is a risk factor for hy-
pertension independent of insulin resistance and diabetes [28].

It was established, that the highest nesfatin-1 and adiponec-
tin levels were decided in patients with hypertension. Besides, 
there are researches which report about association between 
low nesfatin-1 levels and increase in SBP and DBP [29]. In the 
Figen Kir Sahin research and coauthors it has been revealed 
that nesfatin-1 has strong correlation with SBP and DBP [30]. 
Though basic nesfatin-1 levels have anti-inflammatory action, 
its low level increases inflammation that can lead to develop-
ment of hypertension. However, high nesfatin-1 levels can also 
give hypertension due to increase the inflammation and endo-
thelial dysfunction [31, 32]. It is reported that nesfatin-1 plays a 
part in development of hypertension, especially in patients with 
obesity [33]. It is shown that nesfatin-1 owns hypertensive effect 
through its central interaction with oxytocyine receptors [34]. 
So, controversial data on a role occasion nesfatin-1 in develop-
ment of hypertension are obtained today that demands carrying 
out the next researches in this direction.

Increase of nesfatin-1 level in patients with the combined 
current hypertension and obesity is established also in work the 
Vizir M.O. [35] that demonstrates involvement of this adipokine 
not only in pathogenesis AH, but also obesity. Data is shows also 
by other authors [36]. 

A prospective study will more accurately establish their roles 
in increasing the incidence of hypertension and obesity as well 
as cardiovascular risks.

Conclusion. The circulating level of resistin was increased in 
hypertensive subjects with obesity compared to those in subjects 
with normal body weight. The circulating levels of adiponec-
tin, nesfatin-1 and irisin were increased in hypertensive subjects 
without obesity compared to those in obese subjects. Patients in 
the highest tertile of resistin were more likely to have obesity 
and subjects in the highest tertile of adiponectin and nesfatin-1 
were more likely to have hypertension. Apelin-12 and obestatin 
levels in plasma did not differ according to the presence or ab-
sence of obesity. 

 Table 4. Multiple logistic regression for obesity 

Variables
OR (95% CI)

p value
T1 T2 95% CI T3 95% CI

Resistin (ng/mL) 1 2.44  (1.23–6.46) 4.78  (1.92–8.80) p=0.00019
Apelin-12 (ng/mL) 1 1.83 (1.42–2.56) 0.95 (0.50–1.63) p=0.456
Obestatin (ng/mL) 1 0.58 (0.24–1.29) 0.76 (0.44–1.39) p=0.283

Adiponectin (ng/mL) 1 0.47 (0.29–1.35) 0.75 (0.42–1.46) p=0.988
Irisin (ng/mL) 1 0.92 (0.14–1.41) 1.22 (0.89–1.81) p=0.643

Nesfatin-1 (ng/mL) 1 0.80 (0.45–1.44) 1.21  (0.51–2.85) p=0.664
note – p<0.05 is statistically significant.
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SUMMARY 

ASSOCIATION OF CIRCULATING ADIPONECTIN, 
RESISTIN, IRISIN, NESFATIN-1, APELIN-12 AND 
OBESTATIN LEVELS WITH HYPERTENSION AND 
OBESITY

Kravchun P., Kadykova O., Narizhnaya A., Tabachenko O., 
Shaparenko O.

Kharkiv national Medical University, Ukraine

Aim of study – examine the association between circulating 
blood adipokine levels (adiponectin, resistin, irisin, nesfatin-1, 
apelin-12 and obestatin) and hypertension and obesity.

The study included a comprehensive survey of 98 patients, in-
cluding 52 subjects with hypertension and 46 with hypertension 
and obesity. The levels of adiponectin, resistin, irisin, nesfatin-1, 
apelin-12, obestatin has been determined.

On conducting an analysis of the study population, the circu-
lating level of resistin (19.32±0.53 ng/mL vs. 14.90±0.29 ng/
mL, p=0.0024) was higher in obese subjects with hypertension 
than in those without obesity, whereas apelin-12 (1.51±0.09 ng/
mL vs. 1.42±0.04 ng/mL, p=0.069) and obestatin (2.97±0.04 
ng/mL vs. 3.06±0.04 ng/mL, p=0.073) levels were not differ-
ent between the two groups. The circulating levels of adiponec-
tin (6.83±0.10 ng/mL vs. 2.54±0.72 ng/mL, p=0.00038), irisin 
(1.91±0.06 ng/mL vs. 1.19±0.03 ng/mL, p=0.021) and nesfa-
tin-1 (8.07±0.06 ng/mL vs. 6.95±0.04 ng/mL, p=0.0057) were 
higher in subjects with hypertension than in those with obesity.

Patients in the highest tertile of resistin were more likely to 
have obesity and subjects in the highest tertile of adiponectin 
and nesfatin-1 were more likely to have hypertension. Apelin-12 
and obestatin levels in plasma did not differ according to the 
presence or absence of obesity. 

The fact that the level of resistin is highest in patients with hyper-
tension and obesity in comparison with patients with hypertension 
without obesity, and the level of adipokines such as adiponectin, 
nesfatin-1 and irisin is higher in patients with hypertension with-
out obesity in comparison with patients with hypertension and 
obesity may indicate a possible different pathogenetic role of the 
studied adipokines in the development of cardiovascular diseases. 
Since the cellular and molecular mechanisms of these changes are 
not definitively established and there are conflicting data in the lit-
erature, further research is needed to clarify the mechanisms of the 
pathogenetic role of the studied adipokines in the development of 
cardiovascular diseases. 

Keywords: hypertension, obesity, adiponectin, resistin, irisin, 
nesfatin-1, apelin-12, obestatin.

РЕЗЮМЕ 

АССОЦИАЦИЯ ЦИРКУЛИРУЮЩИХ УРОВНЕЙ 
АДИПОНЕКТИНА, РЕЗИСТИНА, ИРИСИНА, НЕ-
СФАТИНА-1, АПЕЛИНА-12 И ОБЕСТАТИНА С АРТЕ-
РИАЛЬНОЙ ГИПЕРТЕНЗИЕЙ И ОЖИРЕНИЕМ

Кравчун П.Г., Кадыкова О.И., Нарижная А.В., 
Табаченко А.С., Шапаренко А.В.

Харьковский национальный медицинский университет, 
украина

Цель исследования – определить связь между уровнем 
адипокинов в циркулирующей крови (адипонектин, рези-
стин, ирисин, несфатин-1, апелин-12 и обестатин) с артери-
альной гипертензией и ожирением.

Проведено комплексное обследование 98 пациентов, из 
них 52 пациента с артериальной гипертензией и 46 пациен-
тов с артериальной гипертензией и ожирением. Определе-
ны уровни адипонектина, резистина, ирисина, несфатина-1, 
апелина-12, обестатина.

Анализ исследуемой популяции выявил, что циркулирую-
щий уровень резистина (19,32±0,53 нг/мл против 14,90±0,29 
нг/мл, р=0,0024) был выше у субъектов с ожирением и арте-
риальной гипертензией, чем у лиц без ожирения, тогда как 
апелин-12 (1,51±0,09 нг/мл против 1,42±0,04 нг/мл, р=0,069) и 
уровень обестатина (2,97±0,04 нг/мл против 3,06±0,04 нг/мл, 
р=0,073) не различались между двумя группами. Уровни цир-
кулирующего адипонектина (6,83±0,10 нг/мл против 2,54±0,72 
нг/мл, р=0,00038), ирисина (1,91±0,06 нг/мл против 1,19±0,03 
нг/мл, р=0,021) и несфатин-1 (8,07±0,06 нг/мл против 6,95±0,04 
нг/мл, р=0,0057) были выше у пациентов с артериальной ги-
пертензией, чем у пациентов с коморбидным ожирением. Уста-
новленный факт о том, уровень резистина наибольший у паци-
ентов с гипертензией и ожирением в сравнении с пациентами 
с гипертензией без ожирения, а уровень таких адипокинов, как 
адипонектин, несфатин-1 и ирисин выше у больных гиперто-
нией без ожирения в сравнении с пациентами с гипертензией 
и ожирением, по всей вероятности, свидетельствует о различ-
ной патогенетической роли изученных адипокинов в развитии 
сердечно-сосудистых заболеваний. Поскольку клеточные и 
молекулярные механизмы этих изменений окончательно не 
установлены и в литературе имеются противоречивые данные, 
необходимо проведение дальнейших исследований по выясне-
нию механизмов патогенетической роли исследуемых адипо-
кинов в развитии сердечно-сосудистых заболеваний.

reziume

adiponeqtinis, rezistinis, irisinis, nesfatin-1-is, 
apelini-12-is da obestatinis mocirkulire do-
neebis asociacia arteriul hipertenziasa da 
simsuqnesTan

p.kravCuki, o.kadikova, a.nariJnaia, a.tabaCenko, 
a.saparenko

xarkovis erovnuli samedicino universiteti, 
ukraina

kvlevis mizans warmoadgenda kavSiris dad-
gena sisxlSi mocirkulire adipokinebis 
donesaA(adiponeqtini, rezistini, irisini, nesfa-
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tin-1, apelini-12 da obestatini) da arteriul hi-
pertenziasa da simsuqnes Soris.
Catarebulia 98 pacientis kompleqsuri kvleva, 

maTgan 52 – arteriuli hipertenziiT, 46 – arte-
riuli hipertenziiT da simsuqniT. ganisazRvra 
adiponeqtinis, rezistinis, irisinis, nesfatin-1-is, 
apelin-12-is da obestatinis done. 
gamokvleuli populaciis monacemebis anali-

ziT gamovlinda, rom mocirkulire rezistinis 
done metia subieqtebSi simsuqniT da arteriuli 
hipertenziiT, vidre pirebSi hipertenziiT sim-
suqnis gareSe (19,32±0,53 ng/ml vs 14,90±0,29 ng/ml, 
р=0,0024); apelini-12 (1,51±0,09 ng/ml vs 1,42±0,04 
ng/ml, р=0,069) da obestatini (2,97±0,04 ng/ml vs 
3,06±0,04 ng/ml, р=0,073) am or jgufs Soris ar 
gansxvavdeboda. mocirkulire adiponeqtinis 
(6,83±0,10 ng/ml vs 2,54±0,72 ng/ml, р=0,00038), iri-
sinis (1,91±0,06 ng/ml vs 1,19±0,03 ng/ml, р=0,021) 
da nesfatin-1-is (8,07±0,06 ng/ml vs 6,95±0,04 ng/ml, 

р=0,0057) done meti iyo pacientebSi arteriuli 
hipertenziiT, vidre pacientebSi hiperetenziiT 
da komorbiduli simsuqniT.
dadgenilia, rom rezistinis done yvelaze maRa-

lia pacientebSi arteriuli hipertenziiT da 
simsuqniT SedarebiT arteriuli hipertenziiT 
pacientebTan simsuqnis gareSe; adiponeqtinis, 
irisinis da nesfatin-1-is done ki ufro maRalia 
pacientebSi arteriuli hipertenziiT simsuqnis 
gareSe, rac SesaZloa miuTiTebs Seswavlili adi-
pokinebis gansxvavebul paTogenezur rolze gul-
sisxlZarRvTa daavadebebis ganviTarebaSi. imis 
gaTvaliswinebiT, rom am cvlilebebis ujredu-
li da molekuluri meqanizmebi sabolood dad-
genili ar aris da samecniero literaturaSi 
urTierTsawinaaRmdego monacemebia, aucilebelia 
Semdgomi kvlevebis Catareba Seswavlili adipo-
kinebis paTogenezuri rolis gansazRvrisaTvis 
gul-sisxlZarRvTa daavadebebis ganviTarebaSi.

ВЛИЯНИЕ КОМПЛЕКСНОЙ УРАТСНИЖАЮЩЕЙ ТЕРАПИИ С ДОБАВЛЕНИЕМ СИНБИОТИКА 
НА ДИНАМИКУ КЛИНИКО-ЛАБОРАТОРНЫХ ПОКАЗАТЕЛЕЙ 

У БОЛЬНЫХ ХРОНИЧЕСКИМ ПОДАГРИЧЕСКИМ ПОЛИАРТРИТОМ

Тарасенко О.М., Кондратюк В.Е, Таранчук В.В., Кармазина Е.М., Кармазин Я.М.

национальный медицинский университет им. о.о. Богомольца, киев, украина

 Подагра – системное метаболическое заболевание, кото-
рое характеризуется развитием воспаления в местах отло-
жения кристаллов моноурата натрия (МУН) у лиц с гиперу-
рикемией (ГУ), что обусловлено факторами внешней среды 
и/или генетическими факторами [1].

В развитых странах подагрой страдает около 1-3% взрос-
лого населения, а ГУ обнаруживают у 4-20%. В Украине 
распространенность заболевания составляет 5-28 случаев 
на 1000 мужчин и 1-6 случаев на 1000 женщин, а распро-
страненность ГУ - 15-20%. Соотношение больных мужчин 
и женщин составляет 20:1 [2].

 Подагра является большой социальной и экономической 
проблемой для общества, приводит к снижению и потере 
трудоспособности, ограничению профессиональной дея-
тельности и существенно ухудшает качество жизни паци-
ентов [4].

Гомеостаз обмена мочевой кислоты (МК) зависит от ба-
ланса между комплексом процессов секреции и экскреции 
почечными канальцами и ее выведением через желудочно-
кишечный тракт (ЖКТ). МК синтезируется в печени. Око-
ло 65-75% ее выводится почками, а 25-35% - через ЖКТ 
[8,10,12,20]. Гиперурикемией (ГУ) считают уровень МК в 
сыворотке крови выше 6,4-6,8 мг/дл, когда растворимость 
моноурата натрия (МУН) in vitro ограничена [14].

 В кишечнике происходит бактериальный уриколиз МК 
до аллантоина и углекислого газа [9,11,20]. Известно, что 
в толстой кишке некоторые бактерии используют МК как 
метаболический субстрат, в частности E.coli, лактобактерии 

и Pseudomonas способствуют расщеплению пуринов в ал-
лантоин, аллантоиназу и мочевину, синтезируя энзим ксан-
тиноксидазу [15].

Традиционная урикозурическая терапия (аллопуринол, 
фебуксостат) влияет только на почечный путь экскреции 
МК, а титрации в сторону повышения доз данных препа-
ратов приводят к увеличению побочных реакций, чаще ал-
лергических проявлений. Таким образом, поиск средств, 
влияющих на экстраренальный путь выведения уратов, по 
сей день является актуальным. К указанной группе препа-
ратов относятся про- и пребиотики, которые путем воздей-
ствия на интенсивность бактериального уриколиза штамма-
ми бактерий способны усиливать метаболизм МК в ЖКТ 
[3,6,7,21,22].

Пребиотики - это пищевые волокна, которые не пере-
вариваются и избирательно стимулируют рост и актив-
ность некоторых групп бактерий и полезных метаболитов 
[12,15,16,20,21,22]. Составляющие пребиотиков могут 
улучшать функции иммунной системы, в частности влиять 
на цитокиновый профиль [14,17,24]. Известно, что инулин 
цикория может ингибировать активность ксантиноксидазы, 
снижая уровень урикемии [15]. Пребиотики улучшают ба-
рьерную функцию кишечника, снижают уровень патоген-
ных субпопуляций бактерий (Clostridia spp.), способствуют 
росту симбиотической флоры (лакто- и бифидобактерии) 
[12,17-19].

 Пробиотики - это штаммы живых микроорганизмов, в 
основном, лакто- и бифидобактерий. Согласно некоторым 


