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ROLE OF NESFATIN-1 IN MAINTAINING CARBOHYDRATE
HOMEOSTASIS IN HYPERTENSIVE PATIENTS

Vizir M. O., Kovalyova O. M.
Kharkiv national medical university, Kharkiv, Ukraine

The aim of this study is to analyze changes in the nesfatin-1 level in hypertensive patients depending on
the carbohydrate profile parameters. 83 hypertensive patients aged 33 to 77 years were examined. Nesfatin-1
levels were determined by enzyme immunoassay method. Hypertensive patients have significantly higher
levels of adipocytokine than healthy people. Results of data analyses may indicate a possible
antihyperglycemic and insulinotropic effect of nesfatin-1 in hypertensive patients with normoglycemia or
prediabetes. Confirmation of these processes requires a special study.
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POJIb HECOPATHUHY-1 Y IIATPUMINI BYT'JIEBOJHOT'O TOMEOCTA3Y
Y XBOPUX HA TTIIEPTOHIYHY XBOPOBY

Bizip M. O., Kosanvosa O. M.
XapkiBChbKUH HaIlOHATBHIA METUYHNAN YHIBEPCUTET, XapKiB, YKpaiHa

Mertoro JaHOTO JOCHTIKEHHS € aHaji3 3MiH piBHA HecaTwHy-1 y XBOpPHX Ha TIEPTOHIYHY XBOPOOY B
3JICXKHOCTI BiJI TapaMeTpiB BYyTAeBOAHOTO Mpodimo. OO6cTexkeHo 83 mamieHTa 3 TIMepTOHIYHOI0 XBOPOOOIO ¥
Bimi Big 33 mo 77 pokiB. PiBeHb HecaruHy-1 BH3HAYATH METOJIOM IMyHO(EPMEHTHOTO aHami3y. XBOpi HA
TiNEPTOHIYHY XBOPOOY MAalOTh OCTOBIPHO BHIII DiBHI aJWIOIMTOKIHY, HIXK 3I0pOBi JioAu. Pe3ymbTaTh
aHami3zy JaHUX MOXKYTh BKa3yBaTH Ha QHTHUTINEPTIIKEMIYHHHA 1 iHCYJNIHOTpomHHH edekT Hechartuuy-1 y
XBOpUX Ha TINEPTOHIYHY XBOpoOy 3 HOpMOITiKeMmiero abo mpemiaberom. IlinTBep/pkeHHS WX TMPOIIECIB
BUMArae OKpeMoro JIOCiPKEHHSI.

K/TIO90BI CJ/IOBA: nechatun-1, iHCYIiH, TIIEpTOHIYHA XBOPOOa, MpeaiadeT, moTiMopOiTHICTh

POJIb HECOATHUHA-1 B IIOJAEPKAHUU YIJIEBOJHOT'O TOMEOCTA3A
YV BOJIbHBIX THHEPTOHUYECKOM BOJIE3HBbIO

Buzup M. A., Kosanesa O. H.
XapbKOBCKHI HAITMOHAIBHBIA MEAUIIMHCKUNA YHUBEPCUTET, XapbKOB, YKpanHa

Lenpto naHHOTO HCCIENOBaHMS SIBISIETCS aHAJIM3 M3MEHEHHMH ypoBHS HechaTnHa-1 y OOJBHBIX
TUIEPTOHMYCCKOW OOJIC3HBI0 B 3aBUCHUMOCTH OT IMapaMeTpOB yrieBoaHoro mnpodmist. O6cnemoBano 83
NalueHTa ¢ THIepTOHNYEeCKoi 0ose3Hbl0 B Bo3pacte oT 33 no 77 ner. YpoBeHb HecdaTuHa-1 onpenensiu
METOJIOM UMMYHO(EPMEHTHOTO aHayu3a. bollbHbIE rUIIEpPTOHNYECKOI 00JIE3HBIO MMEIOT JIOCTOBEpHO Ooliee
BBICOKHE YPOBHH aJMIOLHUTOKHHA, YEM 3JI0POBBIC JIOIH. Pe3ynbTaThl aHanm3a JaHHBIX MOTYT YKa3blBaTh Ha
AQHTUTUIEPIIIMKEMUYECKUT W HMHCYJIMHOTPONHBIA 3¢ ¢exT HechaTuHa-1 y OONBHBIX T'MIEPTOHHYECKOH
0o0Jie3HBI0 ¢ HOpMOTIIMKeMHuei nmnn npenuabderoM. IloaTBepkIeHNE THX INPOLECCOB TPEOYET OTIECIBHOTO
UCCIIEI0BAHMUS.

K/IIOYEBBIE C/HIOBA: wecharuH-1, HHCYNWH, THIEpTOHMYEecKas  Ooyie3Hb, mpeanader,
HOJIMMOPOUIHOCTh

from cardiovascular diseases increased from

62.5 % (2005) to 68.0 % (2015), and mortality

Cardiovascular diseases remain the leading rose from 28.9 to 31.8 % respectively among

position in the structure of Ukraine's population = working age people [1]. Hypertension is the

mortality for many years. According to the data  most common worldwide factor in the
of the last decade, the proportion of mortality  development of cardiovascular events.

INTRODUCTION
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Obesity contributes to development of a
number of pathological conditions, including
essential hypertension (EH), hypercholestero-
lemia, insulin resistance, and others. The link
between these abnormalities exists at the level
of etiological factors and pathogenetic
mechanisms  [2]. The  association of
hypertension, obesity and metabolic disorders
greatly increases the risk of coronary heart
disease, type 2 diabetes mellitus (T2DM) and
its complications, which directly affects the
morbidity and mortality rates. The development
of T2DM usually follows a phase of impaired
glucose metabolism which is manifested by
insulin resistance, elevated fasting glucose and
impaired glucose tolerance. Correction of these
conditions is complicated partly because of
incomplete understanding of the mechanisms
by which glucose homeostasis is ensured.
Therefore, detection of early predictors of
metabolic disorders has important medical and
social importance.

Nesfatin-1 was found by Oh-I and his
colleagues in 2006 [3]. They showed that
nesfatin-1 is released by neurons of nuclei of
the hypothalamus responsible for appetite
control, and identified it as a satiety molecule.
Some studies have found that nesfatin-1 is
secreted by peripheral tissues such as adipose
tissue, the mucosa of the stomach, testis, and
others in addition to some structures of the
central nervous system [4]. In experimental
studies nesfatin-1 production was found in beta-
cells of the pancreatic islets. It was shown that
nesfatin-1 potentiates glucose-induced insulin
secretion by activating the transmembrane
transport of Ca*" ions through L-type calcium
channels [5]. Unlike anorexigenic effect with
CNS-mediated mechanism, peripheral nesfatin-
1 improves glucose metabolism (shown in
rodents, both non-obese and obese) by direct
action on insulin targeted organs: skeletal
muscle, liver and adipose tissue [6].

During 10 years studying by different
authors, it has been identified both positive and
negative properties of nesfatin-1. For example,
due to its anorectic effect, the administration of
nesfatin-1 is regarded as a potential method of
obesity correction [7]. The increase in insulin
secretion by nesfatin-1 administration gives
hope for the possible using of it for the
correction of hyperglycemia in patients with
diabetes [5]. At the same time, other researchers
identified some adverse effects of increasing its
level. Tanida etal. showed that intracerebro-
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ventricular injection of nesfatin-1 stimulates the
activity of the sympathetic nervous system, and
the blood pressure rises significantly through
the central melanocortin system [8]. Recently
nesfatin-1 was presented as a factor regulating
thyroid function in patients with T2DM and the
aging process, due to its significant role in
energy balance and glucose metabolism [9, 10].

Given the ambiguity of the clinical
manifestations of nesfatin-1 plasma level
changes, it is required further study of its
relationship with the development of comorbid
metabolic disorders in humans.

OBJECTIVE

The aim of this study is to analyze changes
in the nesfatin-1 level in hypertensive patients

depending on the carbohydrate profile
parameters.
MATERIALS AND METHODS

83 hypertensive patients aged 33 to 77 years
were examined. All patients were divided into 3
groups by clinical characteristics: Group 1 — 50
(60 %) patients with hypertension and
normoglycemia, Group 2 — 15 (18 %) patients
with hypertension and prediabetes, Group 3 —
18 (22 %) patients with hypertension and
T2DM. The control group consisted of 12
healthy individuals.

Patients with next pathology were excluded
from the study: secondary hypertension; heart
rhythm or AV conduction disturbances;
presence of chronic heart failure stage IIB-III
(NYHA classification); acute myocardial
infarction or stroke in the past, acute left- or
right ventricular failure; traumatic lesions of the
central nervous system; comorbid psychiatric
disorders, alcoholism; decompensated liver
disease (increased AST, ALT more than 3
times); diffuse connective tissue diseases;
infectious diseases or cancer.

Blood pressure was measured in the sitting
position of the patient after 5 min of rest. EH
verification was based on the revision of the
European Society of Hypertension
recommendations (ESH, 2013). T2DM has
been verified on the basis of recommendations
of the American Diabetes Association (ADA,
2014).

The blood sample for the biochemical and
enzyme immunoassay researches was taken
from the ulnar vein in the morning after 6—12-
hours starvation. Anthropometric measurements
included height (cm), weight (kg), waist
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circumference (WC, cm) and  hips
circumference (HC, cm). It was followed by
calculation of body mass index (BMI, kg/m?)
according to the formula BMI = body weight /
height® as well as calculation of the waist to hip
ratio (WHR).

Fasting glucose of serum was taken and
determined by the glucose oxidase method for
the control of carbohydrate metabolism. In case
of the diabetes absence and with patient’s
agreement the glucose tolerance test was
conducted: during 5 minutes after taking of
fasting blood sample, patient drinks a glass of
warm water with glucose solution (75 g),
followed by blood sampling in 2 hours.
According to the ADA recommendations
(2014), prediabetes has been established in
patients with impaired fasting glucose (5.6—
6.9 mmol/l) and postprandial hyperglycemia
(7.8-11.0 mmol/L).

Insulin levels (mkIE/ml) were determined by
enzyme immunoassay method using «DRG
Instruments GmbH» kit of reagents (Germany).
Insulin resistance (IR) was assessed using
HOMA-IR (Homeostasis Model Assessment
Insulin Resistance) = concentration of insulin
(mkIE/ml) x fasting glucose (mmol/L) / 22.5.
Caro indexes were calculated additionally as a
ratio of fasting glucose to insulin levels.
Nesfatin-1 levels (ng/ml) were determined by
enzyme immunoassay method using Kono
Biotech® Human Nesfatin-1 ELISA Kit
reagents.

Analysis of the data was carried out by
methods of nonparametric statistics. In samples
with the non-parametric data distribution the
results are presented as Me (Q25-Q75), where
Me — median (the 50th percentile), Q25 and
Q75 the 25th and 75th percentiles
respectively (the upper and lower quartiles).
The Mann-Whitney test, ANOVA rank
Kruskal-Wallis test, the median test were used
for comparison of the results between groups.
Spearman's rank correlation coefficient was
used for estimation of the relationship between
two variables. The null hypothesis is excluded
at the level of p < 0.05 significance.

RESULTS AND DISCUSSION

The data of patients groups are shown in
Table.
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The analysis of these parameters showed
that insulin levels were significantly higher in
all hypertensive patients compared with control
subjects. First of all, this may be due to the fact
that most of the patients have varying degrees
of obesity, which is often characterized by
insulin resistance. In hypertensive non-obese
patients peripheral insulin resistance manifests
in more than half of the cases [11, 12]. Insulin
levels in Groups 2 and 3 were significantly
higher than in Group 1. However, difference
wasn’t established in comparison of the levels
of insulin in prediabetes and T2DM patients.

HOMA-IR index in hypertensive patients
with dysglycemia was also higher than in
Group 1 or control group. Differences between
HOMA-IR indexes in prediabetes and T2DM
patients were not significant.

Caro index among all patients was
significantly lower in Groups 1 and 2. In
hypertensive  patients with T2DM, this

parameter is somewhat higher, that is probably
due to higher levels of fasting blood glucose.

Nesfatin-1 levels in all patients (7.63 (6.91—
8.43) ng/ml) were significantly higher than in
the control group, regardless of the
carbohydrate status. It can indicate possible
prohypertensive effect of this adipocytokine.
According to some studies, intracerebro-
ventricular injection of nesfatin-1 increased
blood pressure in rats due to stimulation the
sympathetic nervous system by acting on the
central melanocortin receptors [13]. It has also
been shown that intravenous injections of
nesfatin-1 to rats cause vasoconstriction by
inhibiting the synthesis of nitric oxide, thereby
increasing blood pressure [14].

No significant differences have been
identified in comparing of nesfatin-1 levels of
the groups. This was probably due to the fact,
that some of patients in each group had
concomitant  obesity, = which can be
accompanied by changes in adipocytokine
level. So, given the fact that initially nesfatin-1
has been identified as a satiety molecule,
scientists have shown its ability to reduce the
consumption of food by rodents [7]. It is also
necessary to consider that the production of
nesfatin-1 by adipose tissue is increasing in
obesity and varies depending on the type of
food [15].
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Table

Clinical characteristics, anthropometric and laboratory indicators of patients

Index

Index value, Me (Q25-Q75)

Group 1 Group 2 Group 3 Control group
60.5 (52.0-64.0) 61.0 (55.0-66.0) 65.0 (58.0-69.0)
0.05 >0.05 >0.05
A p2> pi pi ' 555,
£¢, years ps > 0.05 ps > 0.05 P> > 0.05 53.0(49.5-55.0)
p0=005 p0=005 p0=005
165.0 (160.0-172.0) 168.0 (159.0-175.0) 165.0 (160.0-170.0)
. 0.05 >0.05 >0.05
Heisht p2> P p1 . 0-177.
eight, cm ps > 0.05 ps > 0.05 Py > 0.05 170.0 (164.0-177.0)
po > 0.05 po > 0.05 po > 0.05
88.0 (80.0-98.0) 103.0 (91.0-118.0) 89.0 (75.0-112.0)
. 0.001 p1 <0.001 p1>0.05
ht. k P2< 1 1 ' 0-70.
Weight, ke ps > 0.05 p; <0.05 P> <0.05 63.5(59.0-705)
Po <0.001 Po <0.001 Po <0.001
32.36 (28.84-36.84) 38.83 (33.57-44.58) 31.92 (28.35-40.90)
0.001 <0.001 >0.05
BMI, kg/m’ P2 < P1 P1 47 (21.47-23.
> kg/m ps > 0.05 s < 0.05 P> <0.05 22.47(21.47-23.09)
Po < 0.001 Po < 0.001 Po < 0.001
104,0 (94,0-116,0) 120.0 (111.0-130.0) 102.0 (94.0-125.0)
p> < 0,001 p1 <0.001 p1>0.05 g
WC, cm D3> 0,05 ps < 0.05 P2 <0.05 73.5(71.0-80.0)
Po < 0,001 Po < 0.001 Po < 0.001
117.0 (103.0-122.0) 128.0 (111.0-139.0) 115.5 (102.0-139.0)
p:<0.01 p1<0.01 p:>0.05
H . .0-98.
C, cm ps > 0.05 ps > 0.05 P> > 0.05 93.0 (54.0-98.0)
Po < 0.001 Po < 0.001 Po < 0.001
0.90 (0.87-0.95) 0.94 (0.88-0.98) 0.91 (0.83-0.94)
p:<0.01 p1<0.01 p:>0.05
HR . 74-0.
w ps > 0.05 Pp3<0.01 p:<0.01 0.76 (0.74-0.85)
Po < 0.001 Po < 0.001 Po < 0.001
. 4.52 (4.18-5.00) 6.63 (5.91-6.78) 7.45 (5.00-8.23)
Fasting 0.001 0.001 0.001
glucose Py <2 Pr<?. Pr<?. 4.62 (4.30-4.93)
mmol/L, p; <0.001 ps>0.05 p>>0.05 ' ' '
po > 0.05 Po < 0.001 P < 0.001
Pl"Stprand‘a 5.09 (3.63-6.88) 8.52 (7.79-9.22)
glucose, - -
mmol/L P2 <0.001 P1<0.001
29.90 (20.93-39.24) 38.58 (27.16-58.62) 40.57 (20.03—48.80)
Insulin, p,<0.001 p: <0.001 p1 <0.05
mkIE/ml p; < 0.05 ps>0.05 p>>0.05 13.15 (11.26-15.01)
Po < 0.001 Po < 0.001 Po < 0.001
5.54 (4.04-8.33) 11.42 (7.25-18.05) 9.22 (7.30-14.97)
P2 <0.001 P1<0.001 P1<0.001
HOMA-IR . .30-3.
O p; < 0.001 p3>0.05 p>>0.05 2.61(2:30-3.13)
Po < 0.001 Po < 0.001 Po < 0.001
0.15(0.120.21) 0.16 (0.12-0.22) 0.19 (0.13-0.33)
. p>>0.05 p1>0.05 p:1 < 0.05 g
Caro index ps < 0.05 ps < 0.05 P2 < 0.05 0.34 (0.29-0.41)
Po < 0.001 Po < 0.001 Po < 0.01
7.62 (6.94-8.43) 7.21(6.79-8.27) 7.76 (6.60-8.47)
Nesfatin-1, p2>0.05 p1>0.05 p1>0.05
ng/ml p3>0.05 p3>0.05 p2>0.05 4.53 (4.23-4.87)
Po < 0.001 Po < 0.001 Po < 0.001

where p; - confidence level in comparison with parameters of Group 1, p, - confidence level in comparison
with parameters of Group 2, p; - confidence level in comparison with parameters of Group 3, p, - confidence
level in comparison with parameters of the control group.
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A negative correlation of nesfatin-1 levels
with BMI (r = -0.164, p < 0.05) in hypertensive
patients with normoglycemia could be evidence
of its anorexigenic effect [3, 7], preventing the
development of obesity. Positive correlations of
nesfatin-1 levels were detected with the levels
of fasting glucose (r = 0,198, p <0,05), insulin
(r = 0,180, p <0,05) and HOMA-IR index (r=
0,205, p<0,05). These data may be a
confirmation of previous studies, which have
shown glucose-induced insulinotropic action of
nesfatin-1 [5].

Nesfatin-1 levels were positively correlated
with WHR (r = 0.529, p <0.001) in the group
of patients with hypertension and diagnosed
prediabetes. By detailed examination of the
characteristics of Group 2 it become apparent
significantly higher levels of body weight,
BMI, WC, HC, WHR in comparison with other
groups. This can be explained by the fact that
patients with obesity (especially abdominal)
have higher risk of insulin resistance or T2DM
development. At the same time, adipose tissue
that is increased in obesity can play a role of
nesfatin-1 producing organ [4]. Furthermore, a
negative correlation was found between levels
of nesfatin-1 and postprandial glucose (r =
-0.430, p <0.05) in Group 2. As was already
stated earlier, according to some studies,
nesfatin-1 is also produced by pancreatic B-cells
in addition to other organs, increasing insulin
secretion and the sensitivity of skeletal muscle,
liver and adipose tissues to insulin [6]. As a
result of these mechanisms, rising of nesfatin-1
concentration may lead to reduction of blood
glucose levels.

Patients of Group 3 were characterized by
similar anthropometric data with patients of
Group 1. There were negative correlations of
nesfatin-1 level with body weight (r = -0.318, p
<0.05), BMI (r =-0.285, p < 0.05) and WC (r =
-0.271, p <0.05) in this group. No significant
correlations between nesfatin-1 level and
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PROSPECTS FOR FUTURE STUDIES

It seems appropriate to investigate the role
of nesfatin-1 on the carbohydrate metabolism
in isolated pathology (in patients without EH
and with normal weight), given the diversity of
its effects in polymorbidity.
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