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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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/m?* 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
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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.
1.1940.03 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—

Table 1. Characteristics of all subjects included in this study
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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).

Variables Hy[:lr:;;)sion Hyperten:li:;lz 261;1d obesity 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 Hy[:lrztse;)sion Hyperten::lozlz 2;1d obesity 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
. OR (95% CI)
Variables 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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Table 4. Multiple logistic regression for obesity

. OR (95% CI)
Variables 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.

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
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(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.
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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.
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PE3IOME

ACCOIIUALIVA  IAPKYJIUPYIOIUX YPOBHEN
AJUIIOHEKTUHA, PE3UCTUHA, HUPUCHUHA, HE-
CDOATHUHA-1, AIIEJIMHA-12 1 OBECTATUHA C APTE-
PAAJILHOM TMIEPTEH3UEN U O)KUPEHUEM

Kpasuyn IL.I., KagbikoBa O.U., Hapu:xkuas A.B.,
Tadauenko A.C., Hlanapenko A.B.

Xapvkosckuil  HAYUOHANLHBIL  MEOUYUHCKULL  YHUSepcument,
Yrpauna

Lens mccnemoBaHusi — OMPENETNTH CBSI3b MEXIY YPOBHEM
AINTIOKVHOB B IUPKYIHPYIOMEl KPOoBH (QANTIOHEKTHH, PE3H-
CTHH, HPHUCHUH, HecaTHH-1, anenun-12 u odectaTuH) ¢ apTepu-
aJIbHOM TUNIEPTEH3UEHN U 0KUPEHUEM.

[IpoBeneHo koMIUIEKCHOE OOcCIenoBaHNe 98 ManueHToB, U3
HUX 52 ManueHTa ¢ apTepraIbHON rHnepTeH3neil u 46 mamueH-
TOB C apTepHalTbHOW TUIIEpTEeH3uel n oxxupeHneM. Omnpeaerne-
HBI YPOBHH aJUNTOHEKTHHA, Pe3UCTHHA, UPHCHHA, HecaThHa-1,
ameuHa-12, obecraruHa.

AHanm3 MccIeyeMol TOMyISIINK BBISABIUL, YTO IUPKYIHPYIO-
it ypoBeHb pesuctrHa (19,32+0,53 wr/mn npotus 14,90+0,29
ar/mi, p=0,0024) ObuL1 BbIIIE Y CYOBEKTOB ¢ OKHPEHUEM H apTe-
pHATBHON THIIEpTEH3MEH, YeM y I 0e3 OKHPEHHs, TOra Kak
arrennH-12 (1,5140,09 mr/™mn npotus 1,42+0,04 mr/mi, p=0,069) u
ypoBeHb obecraruna (2,97+0,04 ur/mn nporus 3,06+0,04 Hr/mit,
p=0,073) He pasnUYaNUCh MEXKITY IBYMS TPyIIIaMH. YPOBHH IIHp-
KyJTHpYFomIero aaumonekraHa (6,83+0,10 ar/mn npotus 2,54+0,72
ar/m, p=0,00038), upucuna (1,91+0,06 ar/mn npotus 1,19+0,03
ar/m, p=0,021) m Hecarun-1 (8,07+0,06 ar/Mi mpotus 6,95+0,04
Hr/mi, p=0,0057) ObUTH BBIIIE y TAIIMEHTOB C apTEPHANBHON TH-
MEpTeH3HeH, 4eM y MAIUeHTOB ¢ KOMOPOHIHBIM OXKHPEHHEM. YCTa-
HOBJICHHBIH ()aKT O TOM, yPOBEHb PE3HCTHHA HAHOOMBIIHH Y TTaIli-
€HTOB C THUNEPTEH3NEH U OXXUPEHNEM B CPABHEHHUH C TTAIEHTAMU
C THIIepTeH3HeH 0e3 OKUPEeHNs, a yPOBEHb TAKUX aAUIOKHHOB, KaK
AIIUTIOHEKTHH, Hec(haTHH-1 ¥ MPHUCHH BBIIIE y OOTBHBIX THUIIEPTO-
HHEH 0e3 0OKUPEHNUSI B CPAaBHEHUH C TAIMEHTAaMH C THIIEPTeH3HEH
U O)KHPEHNEM, TI0 BCEH BEPOSITHOCTH, CBUCTENIBCTBYET O Pa3iid-
HOM MTAaTOT€HETHIECKOH PO N3yUEHHBIX aJUTIOKHHOB B PA3BUTHH
CEepAEIHO-COCYUCTHIX 3a0oneBanHuil. ITOCKONBKY KIETOUHBIE M
MOJIEKYJIIPHBIC MEXaHM3MbI THX M3MEHEHHIl OKOHYATEIbHO He
YCTaHOBIICHBI 1 B JINTEPAType NMEIOTCS IPOTUBOPEUHBEIC JaHHEIE,
HEO0OXOIMMO TIPOBEICHHE TaTbHEHIIINX HCCIIeIOBAHMHN MO BBISICHE-
HHIO MEXaHN3MOB TaTOTeHETHUECKON POITH HCCIETyeMBIX aJIHIO-
KHHOB B PA3BUTHH CEPAEIHO-COCYIUCTBIX 3a00TIeBAHMIH.
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BJIMSTHUE KOMILTEKCHOM YPATCHUKAIOIIEN TEPAIIUUA C HOBABJIEHUEM CUHBAOTUKA
HA TUHAMUKY KIIMHUKO-JTABOPATOPHBIX ITIOKA3ATEJIEU
Y BOJIBHBIX XPOHUYECKUM NOJAT'PUYECKUM NOJITUAPTPUTOM

Tapacenko O.M., Kongpartiok B.E, Tapanuyk B.B., Kapmaszuna E.M., Kapmaszun .M.

Hayuonanvnwiii meouyunckuii ynusepcumem um. O.0. bocomonvya, Kues, Yxpauna

[Momarpa — cuctemMHOe MeTabomIYeckoe 3ab0IeBaHme, KOTO-
poe XapakTepHu3yeTcsl pa3BHTHEM BOCIIAIEHHS B MECTaX OTJIO-
JKEHHs] KPHCTA/UIOB MOHOYpaTa Hatpus (MYH) y i ¢ runepy-
puxemueii (I'Y), ato oOycnoBieHo (hakTopamu BHEIIHEH Cpezbl
W/WIH TeHeTHIeCKUMH (akropamu [1].

B pasButsix crpanax nozarpoil crpagaer okono 1-3% B3poc-
noro Hacenenus, a ['Y obHapyxwusaror y 4-20%. B Vkpaune
pacnpoCTpaHEeHHOCTh 3a00JIeBaHMsI COCTaBIIsIET 5-28 cirydaes
Ha 1000 my>xuuH u 1-6 caydaeB Ha 1000 xeHIuUH, a pacmpo-
ctpareHHOCTh ['Y - 15-20%. CooTHomeHNe GONBHBIX MY>KIUH
" sxeHuuH cocrasisiet 20:1 [2].

[omarpa siBnsieTcst GONBIION CONMATBLHON M SKOHOMHYECKOM
poOaeMoit 11 o0IIecTBa, MPUBOAUT K CHIDKEHUIO M IOTEpe
TPYAOCIIOCOOHOCTH, OTPAaHHUYECHUIO NPOPECCHOHATBLHON Jes-
TEJILHOCTH M CYIIECTBEHHO YXYAIIAeT KaueCTBO XXHM3HH ITAIlH-
eHTOB [4].

T'omeocTas oomena moueBoit kuciorsl (MK) 3aBucur ot 6a-
JIaHCa MEXky KOMILICKCOM IIPOLIECCOB CEKPELIMU U IKCKPELIUU
MIOYEYHBIMHU KaHAIBIIAMH H €€ BBIBEICHUEM Uepe3 JKeIIyJ0UHO-
knmeynsrit TpakT (XKKT). MK cunresupyercs B neuenn. Oxo-
10 65-75% ee BeIBOAMTCA modkamu, a 25-35% - uepes JKKT
[8,10,12,20]. I'mnepypuxemueit (I'Y) cunraror yposenr MK B
CBIBOPOTKE KpOBH BbIIIe 6,4-6,8 M/, KOTIa pacTBOPUMOCTH
MoHoypara Harpust (MYH) in vitro orpannyuena [14].

B kwumeunnke mpoucxomuT OGakTepHaNbHBINA ypukonn3 MK
JI0 aJUIaHTOMHA ¥ ymiekucioro rasza [9,11,20]. M3sectHo, uTO
B TOJICTOH KHIIIKE HEKOTOpbIe GakTepnu mcnonb3yror MK kak
MeTabonnueckuii cyoceTpar, B wacTHocTH E.coli, takTobakrepun
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n Pseudomonas crocoOCTBYIOT pacHIEINICHUIO ITyPHHOB B all-
JAHTOWH, aJTTAHTOWHA3y W MOYEBHHY, CHHTE3UPYsI SH3UM KCaH-
THHOKcHa3y [15].

TpagumuoHHas ypuKo3ypHdeckas Tepanus (auIomypHHOI,
(ebykcocrar) BIMSET TOJIBKO Ha MOYEUHBIH MyTh HKCKPEIHH
MK, a THTpanuy B CTOPOHY IOBBIIMICHMS 03 JaHHBIX Hperia-
paToB NPUBOJAT K YBEIHICHHIO MOOOYHBIX PEaKNuii, Jame ai-
Jeprudeckux npossieHnil. Takum o0pa3oM, MOWCK CPEICTB,
BIIMSIIONMX Ha HKCTPApeHAIBHBIA ITyTh BBHIBEACHHS YPAToOB, IO
cell IeHb sIBIeTCs akTyalnbHbIM. K yKka3aHHOM Tpymme mpermna-
paToB OTHOCSTCS TIPO- U MPEOMOTUKY, KOTOPBIE ITyTEeM BO3JIEH-
CTBHUS HA HHTEHCHBHOCTB OaKTepHAILHOTO YPUKOIN3a ITaMMa-
MH Oakrepuil criocoOHB! ycmmmBarhk Metabommsm MK B JKKT
[3,6,7,21,22].

[IpeGuoTnky - 3TO MHUIEBHIE BOJIOKHA, KOTOpHIE HE IIepe-
BapUBAIOTCS M HM30MPATENbHO CTUMYIHPYIOT POCT M AKTHB-
HOCTb HEKOTOPBIX IPYHIT OaKTepHil M MOJIE3HBIX MeTabOoIUTOB
[12,15,16,20,21,22]. Cocrapisironyie MpEeOHMOTUKOB MOTYT
yJIydmars (yHKIUA UMMYHHOH CHCTEMBI, B YACTHOCTH BIHATDH
Ha [UTOKUHOBEINA npods [14,17,24]. M3BecTHO, 9YTO MHYINH
IUKOPHS MOXKET HHIMONPOBATh aKTUBHOCTh KCAHTHHOKCH/IA3bI,
cHIKast ypoBeHb ypukemun [15]. [Ipeduotnkn ymydmaror Ga-
PBEPHYIO (DYHKIMIO KHIIEUYHHKA, CHIDKAIOT YPOBEHb MAaTOTCH-
HBIX cyononysmsinuii 6akrepuit (Clostridia spp.), crtocoOCcTBYIOT
pocty cumOnoTrnueckoi (ropsl (JakTo- n Oudumobdaxrepum)
[12,17-19].

[TpoOHOTHKH - TO IITaMMBI KUBBIX MHKPOOPTaHU3MOB, B
OCHOBHOM, JIaKTO- U Ondunodakrepuii. COracHO HEKOTOPHIM



