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The article deals with the question of the arterial
hypertension grade influence on the levels of pro-
inflammatory interleukin-6 and adropin in hypertensive
patients. Considering the relationship between hyper-
tension and obesity and diabetes mellitus type 2, it
was important to determine the levels of inflammatory
markers in patients with isolated hypertension and in
patients with concomitant hypertension, obesity and
diabetes, depending on the degree of blood pressure.

The purpose of the work was to reveal an influ-
ence of the grade of arterial hypertension on inflam-
mation indicators depending on the presence of con-
comitant pathologists.

Material and methods. The study involved 127
patients with hypertension of stage I, 1-2nd degree,
42% men, the average age was 61.9 *+ 6.1 years. Pa-
tients were divided into groups depending on the de-
gree of hypertension: the first consisted of 68 patients
with grade 1 arterial hypertension; the second, 59
patients with grade Il hypertension, each group being
divided into 3 subgroups: the 1% — with isolated course
of hypertension, the 2" — combination of hypertension
with obesity, and the 3™ — polymorbid hypertensive
patients with obesity and type 2 diabetes.

Results and discussion. The study results showed
that there is a general pattern for all groups in the
form of elevated levels of pro-inflammatory interleukin-
6 in patients with hypertension compared to control. At
the same time, the difference when comparing control
and isolated course of hypertension of | grade was
unreliable (p>0.05). In the group of patients with iso-
lated arterial hypertension, the level of adropin in pa-
tients with 1l grade of hypertension was significantly
lower than the control group, but was not significant in
case of comparison | grade with control group
(p>0.05). In patients with both grades | and Il hyper-
tension when combined with diabetes mellitus and
obesity, difference of adropin levels achieved the val-
ues of reliability compared to control group (p<0.01).
There were no statistically significant differences in
the levels of interleukin-6 and adropin between grade |
and Il of arterial hypertension, except for the group of
patients with isolated hypertension, where this differ-
ence turned out to be significant (p <0.05).
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Conclusions. The degree of increase in hyperten-
sion affects the concentrations of adropin and inter-
leukin-6, and this effect is more pronounced in an iso-
lated course of hypertension, while in patients with
arterial hypertension in combination with diabetes and
obesity, this effect is not so significant. This difference
may be determined by the additional potentiation ef-
fect of obesity and diabetes on inflammatory markers.

Keywords: inflammation, arterial hypertension,
obesity, diabetes mellitus, adropin.

The work interrelation with scientific pro-
grams, plans, themes. This research is a fragment of
the scientific work of the department of internal and
occupational diseases of the KhNMU "Improvement of
the cardiovascular risk assessment for patients with
chronic obstructive pulmonary disease", state registra-
tion Ne 0116U004989.

Inroduction. A variety of modern data confirms
links of inflammation with hypertension [3, 15]. The
relationship between obesity and arterial hypertension
is considered to be causal relationships, due to the
potential two-way relationship between high blood
pressure and obesity [6].

Nowadays studies confirm the fact that obesity is
considered highly associated with low-grade inflamma-
tion. Fatty tissue plays an important role as an endo-
crine organ, expressing cytokines: IL-1, IL-6, TNFa,
leptin, resistin. Adipocytes by producing these peptides
lead to the chronic inflammation, which diverges from
usual type of inflammation due to the absence of typical
signs of inflammation, but it is similar due to the same
disorders caused by typical inflammation mediators [2].

Obesity can be the reason of a pro-inflammatory
condition through the rising levels of inflammatory
peptides: interleukins, and diminishing of adiponectin.
Obese patients have increased IL-6 that effect the
liver to produce CRP. At the same time, obesity re-
duces adiponectin concentration. Moreover, the in-
flammation causes vascular and endothelial dysfunc-
tion through depression nitric oxide and increased
oxidative stress. Moreover, oxidative stress together
with inflammation instigates hypertension, atheroscle-
rosis, and metabolic disorders [7].
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Interleukin-10 is considered to be a major anti-
inflammatory cytokine synthesized by activated T-
helper type 2 (Th2), basophils, oversaturated cells,
and switching B-lymphocytes to IgE production. It in-
hibits the synthesis of activated monocytes of proin-
flammatory cytokines - TNF-a, IL-13, IL-6, IL-8, sup-
presses IL-2, and therethrough enhances anti-
inflammatory response. The genes of these ILs are
located in one cluster on the chromosomal site 5q24-
31, which is adhered with atopic inflammation that
was repeatedly shown [8].

Recent studies of insulin resistance suggest that
some peptides (e.qg. irisin, vaspin, vsfatin, adropin) are
secreted by several tissues (muscle, liver, and adi-
pose tissue) regulating lipid and carbohydrate me-
tabolism in key insulin-targeting tissues. [5,11,16].
Adropin is important for energy homeostasis, lipid me-
tabolism and maintains insulin sensitivity [12]. Kumar
et al. showed that adropin protected from obesity-
related hyperinsulinemia and hepatostathosis by regu-
lating lipids and glucose metabolism [12].

Actually, recent investigations expanded our
knowledge of the mechanisms supporting the energy
homeostasis by adropin, but many issues remain un-
resolved. This situation makes us review traditional
diagnosis considering the new information, in particu-
lar on adropin, due to accumulated data about the last
one.

The purpose of the study was to compare the
levels of inflammatory interleukin-6 and adropin in
hypertensive obese patients with diabetes mellitus
2 type according to the grade of hypertension.

Material and methods. 127 patients with arterial
hypertension were examined, which were divided into
2 groups according to the level of blood pressure
level. The first group consisted of 68 patients with
arterial hypertension Il stage 1 degree (less than
160 mm Hg.), which included patients with isolated
AH — 24 patients, with hypertension and obesity —
21 patients and with hypertension, diabetes and obe-
sity — 23 patients. The second group (SBP over
160 mm Hg.) included 59 patients who were diag-
nosed with arterial hypertension of Il stage 2 degree,
which also were divided into 3 subgroups: the first
subgroup had 23 patients with isolated hypertension,
the 2" subgroup included 19 patients with obesity,
and the 3™ one encompassed 17 patients with hyper-
tension and with diabetes and obesity. The average
age of the subjects was 61.9 + 6.1 years, males were
42%. The mean values of systolic blood pressure
(SBP) in the examined patients were 163.5 + 7.9 mm
Hg, and the mean diastolic blood pressure (DBP) was
95.3 £ 4.9 mm Hg. The heart rate (HR) was 85.9 = 7.9
beats per minute. Chronic heart failure was not severe
than Il class NYHA. The study also included 20 peo-
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ple without signs of hypertension, diabetes and obe-
sity (heart rate was not beyond the norm) as a control
group (their average age was 51.5 years, 40 to
59 years, men were 12, women — 8). All enrolled pa-
tients signed patient informed consent, the study con-
ducted in accordance to the Helsinki Declaration of
the World Medical Association, the Statute of the
Ukrainian Bioethics Association, the standard provi-
sions on ethics of the Ministry of Health of Ukraine No.
66 dated February 13, 2006.

The groups were matched by sex, age, severity of
the clinical condition, concomitant pathology. A statis-
tical analysis was done with help of Statistica 8.0 soft-
ware, as the distribution was close to the normal para-
metric methods were used, and results are presented
as M+m.

Results and discussion. There is a general pat-
tern for all groups in the form of increased levels of
proinflammatory IL-6 in all hypertensive patients com-
pared with the control. At the same time, this differ-
ence did not reach reliability when comparing the con-
trol and the isolated course of hypertension of | grade
(p>0.05). Analysis of the interleukins concentrations
showed significant increasing its levels in patients with
isolated arterial hypertension Il grade and in the
groups when combined with obesity and the group
with combination of obesity and diabetes mellitus 2
type compared with the control group (p>0.05).

In a combined course of hypertension with obesity
and in a group with comorbidity of hypertension with
obesity and diabetes, there was the most marked in-
creasing of IL-6 compared to control (p<0.01). Signifi-
cant differences between | grade and Il grade of hy-
pertension were not found, except the group of pa-
tients with only hypertension where this difference
reached the value of statistical significance (p<0.05).

This indicates a subclinical course of inflammation
in patients with arterial hypertension combined with
obesity. When combined with both obesity and diabe-
tes, inflammation became more valuable.

Obviously, such a process can be considered as
a consequence of obesity, accompanied by the action
of intermediate toxic substances, products of metabo-
lism of fatty acids and proliferation of cells of the
macrophage type in adipose tissue [10] (Figure).

In the group of patients with isolated arterial hy-
pertension, the level of adropin in patients with I
grade of hypertension was significantly lower than the
control group, but did not reach the values of reliability
in case of 1 grade compared with controls (p>0.05).
Adropin decreased significantly in the group of pa-
tients with combination of hypertension | and Il grades
and obesity in comparison with controls (p<0.05). In
patients with both grades | and Il of hypertension
when combined with diabetes mellitus and obesity,
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difference of adropin levels also achieved the values
of reliability compared to control group (p<0.01).

In the group of patients with isolated hypertension
diminished adropin level in Il grade compared to |
grade was significant (p<0.05), but in the rest of
groups with comorbidity — combined with obesity and
in combination with both obesity and diabetes mellitus
2 type — significant differences between the grades of
hypertension was not noted (p>0.05).

To some extent, our findings correlate with the
Gulen’s investigation. Gulen showed that the adropin
levels did not differ significantly between the patients
with or without target organ damage, and at the same
time adropin was reliably increased in normotensive
patients compared to hypertensive ones (p<0.001) [9].

The work of Bolayir found a significant link be-
tween night-time blood pressure and adropin, hsCRP
levels. They suggested that low adropin level in non-
dipper hypertensive patients correlates with elongated
influence of increased blood pressure [1].

Adoprin, by increasing the level of eNOS, is in-
volved in endothelial function and inhibition of athero-
sclerosis [14]. This peptide may be an important, unfa-
vorable component of cardiometabolic disease. This
thesis was confirmed by Yu et al. clinical studies [17].
They found that patients with stable ischemic heart
disease had lower serum adropin concentrations com-
pared with the corresponding control group, and pa-
tients with myocardial infarction had lower adropin
concentrations than those with persistent coronary
heart disease.

Demircelik et al. [4] showed that serum adropine
had lower levels in patients with late SVG occlusion
compared to the control group with SVG patent. They

concluded that circulating levels of adropin might be
the new marker of occlusion of SVG. CAD is often
associated with insulin resistance and T2DM. How-
ever, it is unclear whether there is a coexistence of
CAD and T2DM, which are potentially reducing the
levels of adropin.

Adipose tissue secretes matter adipokines, which
lead to a variety of metabolic effects. They affect the
functions and system of the organism in the brain,
liver, muscle, endothelium, immune system. Inflam-
matory disorders in hypertension can be considered to
be an important factor determining the origin and
course of the disease, and the cause of its deteriora-
tion, development and progression of hypertension.
Mechanisms of inflammatory effects can have immu-
nological and hemodynamic, intoxicative and genetic
basis.

Mechanisms of immunological disorders that
damage the tissue are hypercoagulation due to the
violation of the regulatory function of procoagulants,
the activation of B-lipidocytes and complement, there-
fore leads to the formation of immune complexes, as
well as the formation of proinflammatory cytokines
[13].

Conclusions. Levels of interleukins 6 in patients
with isolated arterial hypertension were elevated com-
pared to the control group, meanwhile when hyperten-
sion was combined with obesity and in comorbidity
with diabetes and obesity, such difference was more
perceivable.

The degree of hypertension influence on the
adropin and interleukin concentrations, and this influ-
ence was more pronounced in case of isolated course
of hypertension, but in hypertensive patients com-
bined with diabetes and obesity this influence was not
so considerable. Such difference is possibly deter-
mined by additional potentiating action of obesity and
diabetes on the inflammatory markers. The changes
of inflammatory agents and novel signaling peptides
are important in understanding of progressing of hy-
pertension course and can help to find new diagnostic
and therapeutic approaches in patients with comorbid-
ity, but further investigations are needed.

Prospects for further research reside in a
deeper study of various new and well-studied pro-
inflammatory and anti-inflammatory agents in hyper-
tensive patients with comorbidity.
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BMNNUB CTYMNEHSA NNEPTOHII HA 3AMAJEHHSA | PIBEHb AQPOMNIHY

Y XBOPUX HA LYKPOBWI OIAGET 3 OXKUPIHHSAM

Ulenecm bB. O.

Pestome. B poboTi po3rnagaeTbcs ouiHKa BNMBY CTyMNeHs apTepianbHOoi rinepTeHsii Ha piBHI Npo3anarnbHo-
ro iHTeprenkiny-6 i agponiHy. Buxoasymn 3 gaHHsaX Npo B3aEMO3B'AA30K rnepTeHsil 3 OXMPIHHAM i LyKpoBUM Jia-
6eTom 2 TMny, yABRAANOCA BaXMBUM BU3HAYUTUM PiBHI 3ananbHMX MapKepiB y XBOPUX 3 i30fb0BaHUM nepebirom
rinepTeHsielo i y NauieHTiB 3 noegHaHUM nepebirom rinepToHii, 0OXMPIHHA Ta LyKpoBOro diabeTy B 3anexHOCTi Bif,
nigBuWLLEHHS apTepianbHOro Tncky. [laHa poboTa [o3Bonvna BUSBUTM BiMIHHICTb B PiBHI BNMMBY rinepTeHsii Ha
MOKa3HWKM 3anarneHHs B 3aneXHOCTi Bif HAsABHOCTi CynyTHbLOI NaTonorii.

Y pocnigXeHHi B3snu yyactb 127 xBopux 3 apTepianbHot rinepTeHsieto |l ctagii, 1-2-ro ctynens, 42% 4o-
noBikiB, cepeaHin Bik cknas 61.9 + 6.1 pokie. XBopi Oynu po3aineHi Ha rpynu B 3anexHOCTi Big cTyneHsa Al': nep-
wy cknanu 68 nauieHTiB 3 apTepianbHot rinepteHsieto 1 ctyneHs; gpyry — 59 xBopux 3 Il ctynenem AlT, npu
LbOMY KOXHa rpyna po3busanacsa Ha 3 migrpynu: 1 — 3 isonboBaHum nepebirom AlT, 2 noegHaHHA AlT 3 OXUPIH-
HsIM i 3 NoniMopPBiAHMX riNEePTEH3UBHI NALIEHTU 3 OXKMPIHHAM i LlyKpOBUM fiabeTom 2 Tvny.

Y pocnigkeHHi nokasaHo, WO iCHye 3aranbHa TeHAeHUis y rinepTeH3nBHMX NauieHTiB 3 ycix rpyn y BurnsAgi
NiaBULLIEHUX PIBHIB Mpo3ananbHOro iHTepnenkiHa-6 nopiBHAHO 3 KOHTporeMm. Y rpyni nauieHTiB 3 i30Mb0BaHNM
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nepebirom apTtepianbHoi rinepTeHsii Il-ro cTyneHsa piBeHb agponiHy BUSBUBCA 3HAYHO HWKYMM 3HAYEHb KOHT-
POMbHOI rpynu, ane npu NOPIBHAHHI FinepTeHsii | CTyneHs 3 KOHTPONEM Pi3HWUA B KOHLEHTpauii agponiHy He
JOCsIrHyna cTaTMcTUYHoi 3HavywwocTi (p> 0,05). Byno BCTaHOBMEHO, WO CTaTUCTUYHO 3HAYYLLUMX BiAMIHHOCTEN B
piBHAX iHTEpnelkiHy-6 i agponiHa Mmix | i 1l cTyneHeM apTepianbHoOi rinepToHii BUABNEHO He Oyno, 3a BUHSTKOM
rpynu nauieHTiB 3 isonboBaHow All, e us pisHMusa gocsrna cTaTtMcTUYHOT 3HadywocTi (p<0,05).

CTyniHb rinepToHii BNNMBae Ha KOHUEHTpaUii agponiHa i iHTepnerikiHy-6, npuyoMy Len Bnnve Binbl Bupa-
XKEHWUI Npu i3onboBaHOMY Nepebiry rinepToHil, NPy LbOMY Yy NauieHTiB 3 apTepianbHO riNepTOHIE0 B NOEAHAHHI
3 AiabeToM i OKMPIHHAM Lie BNMB CTA€ MEHLL 3HAYHUM.

Knio4yoBi cnoBa: 3ananeHHs, apTepianbHa rinepTeHsisi, OXXNPiHHSA, LlyKpOBWUIA AiabeT, agponiH.
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BIUAHUE CTENEHU TMNEPTOHUN HA BOCINANEHUE U YPOBEHb A[IPONMNHA

Y BOJIbHbIX CAXAPHbIM OUABETOM C OXXUPEHUEM

llenecm bB. A.

Pe3tome. CoBpeMeHHble AaHHble CBUOETENbCTBYIOT O B3aMMOCBSA3M MMNEPTEH3UN C OXUPEHNEM U caxap-
HbiM AnabeTtom 2 Tuna. Lensto pabomsi Gbino onpeaenuTb pasnuyve B YpOBHE BNMSAHUS apTepuarnbHON runep-
TEH3MN Ha nokasaTenu BocnarneHus B 3aBUCUMOCTM OT Hanu4ms ConyTCTBYIOLLEN NaTonormm.

B nccnegosaHumn npuHsAny yyactne 127 60nbHbIX ¢ apTepuanbHou runepteHauvent || ctagun, 1-2-n ctenexw,
42% MyX4MH cpedHuin Bo3pacT coctaBun 61,9 + 6,1 net. bonbHble GbINn pasgeneHsl Ha rpynnbl B 3aBUCMMOCTH
oT ctenexnn Al nepBylo cocTaBunv 68 MaLMEHTOB C apTepuarnbHOW rmnepteHanen 1 cteneHu; BTopyt — 59
6onbHbIX co Il cteneHbio AlT, Nnpy 3TOM kaxgas rpynna pasbuBanacb Ha 3 noarpynnbl:l — ¢ N30NNPOBAHHBIM
TeyeHneM Arl’, 2 — coveTaHme Al C OXXUMPEHNEM U 3 — NONMMOPOMAHbIE TMNEPTEH3NBHbIE NALMEHTbI C OXKUPEHU-
€M 1 caxapHbiM gnabeTom 2 Tuna.

B nccnepoBaHum nokasaHo, UTO cyllecTByeT obuwas TeHAeHUMA NS MMnepTeH3NBHbIX NaLMEHTOB M3 BCeX
rpynn B BUAE MNOBbLIWEHHbIX YPOBHEW NPOBOCMANUTENbHOMO UHTEPSIeNkMHa-6 No CpaBHEHUIO C KOHTponem. B
rpynne nauvMeHTOB C U30MMPOBAaHHOW apTepuanbHOW runepteHsven |l cteneHn ypoBeHb agponuHa 6bin 3Haum-
TENbHO HWXe, YeM B KOHTPONbHOW rpynne, npu 3TOM pasHUua He gocTturana cTaTUCTUYEeCKOW 3HAa4YMMOCTU B
cny4ae cpaBHeHus | cteneHn rmnepTeHsnn ¢ koHTponem (p>0,05). bbiNo ycTaHOBNEHO YTO CTATUCTUYECKN 3HA-
YAMbIX PasnMuniA B YPOBHSIX MHTEprenkuHa-6 n agponuHa mexay | n Il cteneHbo apTepuanbHOW rMnepToHun
06Hapy»XeHo He BbIno, 3a UCKMIYEeHNEM rpynnbl NALUMEHTOB € M3onupoBaHHow Al, rae aTa pasHuua okasanacb
3Ha4mmon (p<0,05). CTeneHb NOBLILLIEHUSA apTepUanbHON rMNePTEH3UN OKa3bliBaeT BO3AENCTBME HA KOHLIEHTpa-
UMy agponuHa n UHTepnenknHa-6, npuyemM ato BnusiHMe 6onee BbIpaXXeHO Npu M30NMPOBaHHOM TEYEHWM rmnep-
TOHWW, NPX 3TOM Y NALMEHTOB C apTepuasnibHON rMNepTOHMEN B COMeTaHUM C AnabeTom 1 OXUPEHEM 3TO BNUS-
HVE He CTONb 3HAYNTENBHO.

KnioueBble cnoBa: BocnaneHvne, aptepmnanbHas runepTeH3ns, OX1upeHne, caxapHbii avabeT, agponuH.
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