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

Goncharuk O., Matyukha L.

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

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

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

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

Material and methods. The research was conducted within
the period between 2017 and 2019 at the clinical bases belong-
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ing to the Department of Family Medicine and Outpatient Care
Shupyk National Healthcare University of Ukraine. The main
group was comprised of 64 individuals with hypertension and
obesity/excess weight aged 25-63. Patients diagnosed with stage
I-1I hypertension, BP over 140/80 mmHg or lower, in case of
chronic usage of antihypertensive drug, BMI over 24.9, waist
circumference of 80 cm and higher in women and 94 c¢cm and
higher in men. The control group was comprised of 21 relatively
healthy individuals (7 men and 24 women) with the BMI of 18-
24.9 kg/m. All patients observed were comparable by age with
predominance of women. Essential hypertension was verified in
accordance with the guidelines by the Ukrainian Association of
Cardiology [17]. Obesity was diagnosed according to the WHO
classification [18]. All patients underwent an in-depth clinical,
anthropometric, morphometric and lab examination, including
blood pressure, height, weight and waist circumference, as well
as the detection of fasting glucose, total cholesterol, HDL, LDL
and VLDL levels, atherogenic index, uric acid, serum hormone
leptin and ionized calcium (Ca?") levels and body fat percentage
measured by a bioimpedancemetry (BIM) method. A BIM test
was performed using a body composition analyzer — OMRON
Body Composition Monitor BF212 (Japan), 2012. Measure-
ments were taken while standing, barefoot, pre-treating a sur-
face with ethanol 96%, preliminarily bringing height, sex and
age parameters into the program. The accuracy of measuring the
body fat percentage was up to 0.1% [19]. The firmware mea-
sured the percentage of adipose tissue and weight. To character-
ize a body weight a body mass index (BMI) was used, calculated
by the formula: BMI (kg/m?) = body weight (kg)/height (m)%. A
body weight was considered normal in case of a BMI < 25.0 kg/
m?, excess — from 25.0 to 29.9 kg/m?, 1 degree obesity — from
30.0 to 34.9 kg/m?, II degree obesity — from 35.0 to 39.9 kg/
m?, Il degree obesity > 40.0 kg/m?. The type of adipose tissue
distribution was determined according to a waist circumference
(WC). AWC measurement > 94 cm in men and > 80 cm in wom-
en was considered the distinctive feature of abdominal obesity
[20]. A waist circumference was measured using a standardized
medical tape measure supposed to identify the risk for meta-
bolic syndrome by the WHO, and height — by means of a floor-
mounted stadiometer RP-2000. A biochemical analysis was
conducted using Olympus Aubso automated analyzer (France).
The criteria for non-inclusion of patients in the study were pa-
tients with stage III hypertension, stable and unstable angina,
previous myocardial infarction, pre-existing cerebrovascular ac-
cident, ejection fraction lower than 50%, systemic infections,
pregnancy, insulin-dependent diabetes, renal failure, decompen-
sated cirrhosis (elevation of transaminases to more than 3 times,
total bilirubin — more than 2 times), thyroid gland hyper- and
hypofunction, cancer. The study was carried out in accordance
with the national norm of bioethics and statements of Helsinki
declaration (1975, version of 2013) for medical research involv-
ing human subjects, including research on identifiable human
material and data. The study was approved by the Bioethics
Committee for Experimental and Clinical Research Shupyk
National Healthcare University of Ukraine, Kyiv, Ukraine. All
patient signed an informed consent to participate in the study.
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Statistical data analysis was performed using SPSS Statistics
ver. 23.0.0 and StatPplus ver.7.3.3.0. The results base and data
preparation for mathematical processing were performed in
MS Excel 2007. A database check, when it comes to patient
distribution, was performed using the Kolmogorov-Smirnov
test and the Shapiro-Wilk W-test. The probability of a dif-
ference between comparison groups was identified using the
Mann—Whitney U test for non-parametric statistics and the
Student t-test for parametric ones. A correlation between pa-
rameters was estimated using the Pearson’s correlation coef-
ficient. A correlation between parameters was analyzed using
a multivariate multiple regression model. Multiple regression
analysis was used to analyzed a correlation between the de-
pendent variable of plasma leptin and body fat mass (BFM),
BMI, age, SBP, DBP, cholesterol, TG, HDL, LDL, VLDL,
atherogenic index, uric acid, ionized calcium, glucose, gly-
cated Hb, as independent variables. The acknowledged prob-
ability of error p< 0.05 with the confidence interval (CI) of
95%, p< 0.01 with a CI accounting for 99% were considered
significant for all calculations.

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

Anegative correlation between ionized calcium levels and age
(r=-0.26 p=0.007), uric acid (r=-0.28 p=0.004), positive correla-
tion with HDL (1=0.29 p=0.003) were detected in a correlation
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analysis in the core group, a negative correlation between ion-
ized calcium and body fat mass turned out to be weak (r=-0.21
p=0.03). A weak positive correlation between uric acid levels
and age (r=0.25 p=0.009), triglycerides (r=0.28 p=0.004), VLDL
(r=0.28 p=0.004) and atherogenic index (r=0.35 p=0.0002) was
obtained; negative — between uric acid levels and HDL (r=-0.49
p=0.002). A strong positive correlation between glucose levels
and SBP (1=0.34 p=0.0004), weak positive correlation between
glucose and leptin (r=0.21 p=0.03), glycated hemoglobin and
SBP ( 1=0.29 p=0.003), between glucose levels and age (r=0.23
p=0.01) and weak negative between glucose measurements and
HDL (r=0.23 p=0.02), glycated Hb and VLDL (r=-0.3 p=0.001)
were obtained when it came to metabolism. A weak negative
correlation was found between glycated hemoglobin and leptin
(r=-0.21 p=0.03), however, a strong one — between glycated
hemoglobin and glucose (r=0.85 g = 0.000001). A strong posi-
tive correlation between a BMI value and a waist circumference
(r=0.92 p=0.00001), body weight (r=0.88 p=0.000001) and BFM
(r=0.65 p=0.000001) was also detected. A strong positive corre-
lation was also reported between BFM and a body weight, BFM
and a waist circumference (r=0.47, r=0.57 p<0.05). A strong
positive correlation was detected between a waist circumference
and a patient’s weight (r=0.7 p=0.00001). A weak positive cor-
relation was recognized between SBP and a waist circumference
(r=0.24 p=0.01), no correlation was found between SBP and
age (r=0.02 p=0.03). A strong positive correlation was found
between the levels of DBP and SBP (r=0.8 p=0.00001), moder-
ate positive Obetween DBP and a waist circumference (r=0.45
p=0.001), weak positive — between DBP and weight (r=0.36
p=0.0001) and BFM (r=0.26 p=0.008). A strong positive corre-
lation between LDL and cholesterol (r=0.7 p=0.00001), VLDL

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

Parameters Patients with hypel:tension and obesity/ Group of healthy individuals
excess weight (n=64) (n=21)
Men, n (%) 22 (34.38) 7 (34.33)
Women, n (%) 42 (65.63) 14 (66.67)
SBP, mmHg 151.88+13.52* 120.47+0.47
DBP, mmHg 101.47+5.72* 80.47+0.47
Weight, kg 88.62+21.01* 58.35+16.02
BMI 32.13+6.97* 21.14+2.83
BFM, % 40.57+8.52* 29.3+1.73
Waist circumference, cm 109.33+18.82* 69.75+6.84
Glucose, mmol/L 4.6+£0.7 4.0+0.11
Total cholesterol, mmol/L 5.6£1.01%* 4.67+0.84
Triglycerides, mmol/L 1.41+0.8%* 0.78+0.5
HDL, mmol/L 1.45+0.3%* 1.73+0.1
LDL, mmol/L 3.5+0.95%* 3.6+0.32
VLDL, mmol/L 0.64+0.36* 0.34+0.03
Atherogenic index 3.97+0.89%* 2.49+0.2
Uric acid, pmol/L 288.23+£74.04%** 164.42+84.48
Tonized calcium, mmol/L 1.13+0.5* 1.844+0.94
Leptin, ng/ml 14.47+10.1%** 4.2+1.76
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and triglycerides (r=0.9 p=0.000001) was detected when it came
to lipid metabolism. A weak negative correlation — between cho-
lesterol and body weight (r=-0.36 p=0.0002), weak positive —
between cholesterol and age (r=0.25 p=0.009), cholesterol and
BMI (r=0.27 p=0.006); as well as a moderate correlation — be-
tween HDL and triglycerides (r=-0.4 p=0.00004).

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

When analyzing measurements in the group of healthy indi-
viduals, the following correlations were observed: a strong positive
correlation between BMI, wait circumference and BFM (1=0.85,
r=0.86, p<0.05), between age and a waist circumference r=0.67

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

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

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

Table 2. Pearson's correlation coefficients for lab parameters

Parameters Pearson’s correlation coefficient
Age** 0.22
Total cholesterol*** 0.40
HDL*** -0.43
LDL — ** 0.4
Uric acid *** 0.32
Tonized Ca?" *** 0.35

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

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

Beta-coefficient St::iird Ugg:/z l(i;lit L(;VSV:;; l(i;lit T-statistics P

Waist circumference -0,11 0,12 -0,32 0,18 -0,54 0,58
BFM -0,23%* 0,11 -0,51 -0,07 -2,61 0,01%*

BMI 0,21 0,36 -0,37 1,07 0,95 0,34

Age 0,12 0,07 -0,02 0,25 1,67 0,09

SBP 0,03 0,09 -0,17 0,21 0,24 0,8

DBP -0,02 0,17 -0,37 0,32 -0,15 0,87

Cholesterol -0,04 1,06 -2,58 1,65 -0,43 0,66
Triglycerides 75,54** 151,63 691,18 1294,47 6,54 0,04%*

HDL -1,25%%* 10,01 -63,97 -24,14 -4,4 0,00003 ***

LDL 0,46 3,79 -2,32 12,77 1,37 0,17
VLDL -75,44%* 333,34 -2 839,66 -1513,41 -6,52 0,05%*
Atherogenic index -1,11%* 5,33 -23,80 -2,56 -2,46 0,01%*

Uric acid 0,03 0,01 -0,01 0,02 0,42 0,67

Tonized calcium -0,48%%* 1,63 -12,77 -6,27 -5,83 0,001 ***
Glucose -0,03 2,08 -4,61 3,68 -0,22 0,82
Glycated Hb -0,21 1,21 -4,28 0,55 -1,53 0,12

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

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

R R squared

Adjusted R squared

Predicted R squared

0,83 0,70

0,55
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Table 5. Model validity indicators

d.f. SS (sum of squares) MS F P
Regression 16 7 028.54 439.28 12.11 0.000002
Residual 48 2974.18 36.27
Total 64 10 002.73

notes: SS — sum of squares, DF — degrees of freedom, F' — F statistics (F criterion)

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

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

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

The result indicates that hormone leptin levels are highly like-
ly to be predetermined by factorial causes, chosen in the study.
Conclusions.

1. Obesity is a significant social, economic and medical problem
which is rapidly spreading.

2. The study indicated the levels of lelptin, uric acid, triglyc-
erides, total cholesterol, SBP, DBP and waist circumference to
be statistically and significantly higher in patients with excess
weight/obesity and hypertension than in healthy individuals (p<
0.05).

3. Leptin levels predominantly correlated with total cholesterol
(r=0.40, p=0.00004), HDL (r=-0.43, p=0.0005) and LDL (r=0.4
p=0.0005), uric acid (r=0.32 p=0.00092), ionized calcium levels
(r=-0.35 p=0.00027), and least of all correlated with age (r=0.22
p=0.02).

4. In accordance with a multiple regression analysis, 6 indica-
tors have the most significant effect on hormone leptin levels,
namely BFM (B-0.23, p=0.01), TG ($=75.54, p=0.04), HDL
(B-1.25, p=0.00003), VLDL (B-75.44, p=0.05), atherogenic in-
dex (B-1.11, p=0.01), ionized calcium levels ($-0.48, p=0.001),
while the strongest effect on hormone leptin levels was provided
by the level of triglycerides (f=75.54, p=0.04) and VLDL (f3-
75.44, p=0.05).

5. Using a linear regression approach it was identified that the
level of the hormone leptin, with 70% probability, is predeter-
mined by factorial variables received in the study.

6. The study provided evidence of the strong correlation between
hormone leptin levels and specific morphometric, anthropomet-
ric, as well as clinical and lab parameters, which may indicate
its critical role in bringing cardiometabolic risk and stimulates
further research and detection of brand new risk factors and pa-
rameters that may affect it.
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SUMMARY

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

Goncharuk O., Matyukha L.

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

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

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

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

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

Keywords: leptin, obesity, hypertension, body fat mass.
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PE3IOME

B3AMMOJIEMCTBUE MEXAY YPOBHEM JKHPHO-
MPOU3BOJHOI'O TOPMOHA U KAPIUOMETABOJIN-
YECKUMHU MAPKEPAMMU Y ITAIIMEHTOB C T'HIIEP-
TEH3HUENA U O)KUPEHUEM

TFonuapyk O.FO., Martioxuna JL.®.

Hayuonanvhulii ynusepcumem 30pagooxparerus Ykpaunvl um.
11JI. Ulynuxa, Kues, Yxpauna

Lenb uccnenoBanus - aHaiau3 B3aMMOCBS3eH MEKIY YPOBHEM
CBIBOPOTOYHOTO JIENITHHA ¥ MOP()OMETPHIECKIMH, aHTPOTIOME-
TPUYECKIMH, OMOXUMUYECKIMH MOKA3aTeTIMH y TAI[EHTOB C
apTepHuaIbHON TUIIEPTEH3NEH U OKHPEHUEM 1 Y 30POBBIX JIHI.

B uccnenoBanme BKIIOYEHBI 64 TMalMieHTa ¢ O)KUPEHUEM U
apTepuanbHOl TunepTeHsueil (0CHOBHas Tpymma) u 21 oTHO-
CHTEIBHO 3AOPOBBIN ManMeHT (KOHTPONbHas Tpynmna). [pymmst
OBLTH COMTOCTaBUMBI TI0 BO3PACTy W IONy. JIenTuH ompenemsion
UMMYHO(GEPMEHTHBIM MeTooM. JlaHHBIE NPEACTAaBIEHBI Kak
cpemHue 3HaYeHUs u ommoka cpeanero (M+m). CTaTucTHYECKH
3HAYUMBIMH CUUTAIH paznmyaust mpu p<0,05.

Y manueHToB OCHOBHOH IPyTIITBI OOHApYKeHA CHIIbHAS ITOJI0-
JKUTEIbHASI KOPPETSAIHOHHAS CBSI3b MEJKTy YPOBHEM JICTITHHA B
mrasMe u odmmM xonecrepurom (1=0,40, p=0,00004), cunbHas
OTpUIIaTeNbHAsT KOPPEILSIIUS MEXTy JIENTHHOM U JIUIOTPOTEH-
Hamu Beicokoid TurotHOcTH (JITIBIT) (r=-0,43, p=0,0005), moue-
Boii kucnoro#t (1=0,32 p=0,00092) 1 ypoBHEM HOHU3UPOBAHHO-
ro kampius (1=-0,35 p=0,00027). YpoBeHb NenTHHA B TpyTIIe
3IOPOBBIX JIUII KOPPEIUPOBA ¢ OKPYKHOCTBIO Tanmuu (1=0,78,
p=0,005), xupoBoii maccoii Texa (X)KMT), mHIEKCOM MacChI
tena u Bozpactom (1=0,92, 1=0,94, r=0,81, p<0,05), a Taxkxe Mo-
4yeBoi kucioToi (r=0,94) u ypoBHEM MOHH3MPOBAHHOTO Kallb-
st (1=0,91) mpu p<0,05.

Pe3ynsTatamMu TIPOBEIEHOTO HCCIEAOBAHMS JOKA3aHO, UTO
JKMT, tupeornodymun, JIIIBII, mumonpoTenHbl 04eHb BBICOKOH
IUIOTHOCTH, WH/IEKC aTePOTEHHOCTH, YPOBHH HOHU3HPOBAHHOTO
KaJIBIIAS ¥ MOYEBON KHCIIOTHI OKA3bIBAIOT 3HAYUTEIHHOE BIH-
SHUE HA yPOBEHb JICNTHHA B CHIBOPOTKE KPOBU y MAI[EHTOB C
apTepUaNbHON TUIIEPTEH3UEN U OKUPEHUEM.
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NEUROLOGICAL MANIFESTATIONS OF PROLACTINOMA (CASE REPORT)

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

1. Horbachevsky Ternopil National Medical University, Department of Internal Medicine Nel, Ukraine

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

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

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

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

116

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

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

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

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

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

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

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



