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CHARACTERISTICS OF THE BATOKINE EXCHANGE DYNAMICS
IN PATIENTS WITH CORONARY HEART DISEASE
AND OBESITY ON THE BACKGROUND OF THERAPY
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The article analyzes the dynamics of batokine levels: vascular endothelial growth factor
A (VEGFa) and fibroblast growth factor (FGF-21) in patients with comorbidity of coronary
heart disease (CHD) and obesity against the background of therapy. The aim of the research
was to study the dynamics of FGF-21 and VEGFa levels in individuals with comorbidity of
CHD and obesity against the background of therapy. 130 people aged from 25 to 85 were exa-
mined: Group I included 70 patients with CHD in combination with obesity, Group Il — 35
patients with isolated CHD, The control group (Group III) included 25 healthy people without
any cardiovascular diseases. The Group | included 26 (37.1%) patients with the I* degree of
obesity, 24 (34.3%) patients with the 11" degree of obesity, and 20 (28.6%) with the 111" degree
of obesity. During the study, standard ethical requirements for similar studies were met, which
was confirmed by the conclusion of the Bioethics Committee of the Kharkiv National Medical
University. In the research FGF21 and VEGFA levels were established. These indicators were
restored after treatment. The dynamics of the decrease in the levels of FGF21 (by 23.6 pg/ml)
and VEGFA (by 11.1 pg/ml) after treatment was better in patients of the I group (p<0.001). In
the Il group, there was a decrease in the levels of FGF21 (by 10.5 pg/ml; p=0.001) and VEGFA
(by 2.2 pg/ml; p=0.154). According to obesity levels, the dynamics of FGF21 recovery was
better for grades | (by 29.1 pg/ml; p=0.004) and Il (by 55.7 pg/ml; p<0.001). A significant
(p<0.001) increase in the level of FGF21 after treatment by 22.5 pg/ml was observed in degree
I11 obesity. Probable (p<0.001) better dynamics of recovery of VEGFA level was observed in
obesity of Ill degree (decrease by 13.8 pg/ml), compared to Il and | degrees (decrease by
9.8 pg/ml and 10.2 pg/ml). Treatment of patients with CHD on the background of obesity de-
termined its effectiveness in restoring the levels of FGF21 and VEGFA.
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Introduction

The global scientific community no-
tes a significant increase in the prevalence
of non-communicable diseases (NCDs).
This situation is caused by the significant
prevalence of an unhealthy lifestyle, a de-
crease in the physical activity of the popu-
lation, high levels of abuse of alcoholic
beverages and tobacco smoking, a signifi-
cant prevalence of unhealthy and unbal-
anced nutrition, etc. [1]. According to the
World Health Organization (WHQO), among
European countries, more than 60.0% of
the total burden of diseases belongs to se-
ven main risk factors for the development
of diseases: arterial hypertension (12.8%),
smoking (12.3%), alcohol abuse (10.1%),
increased blood cholesterol levels (8.7%),
overweight (7.8%), low consumption of
vegetables and fruits (4.4%), sedentary
lifestyle (3.5%).

These risk factors provoke the de-
velopment of the most common diseases,
the most common of which are NCDs
(77.0%), external causes, injuries and poi-
soning (14.0%) and infectious diseases
(9.0%). These diseases provoke high levels
of mortality and disability of the popula-
tion. Thus, the European region due to
NCDs has 86.0% of the 9.6 million total
number of deaths and 77.0% of the 150.3
million total number of Disability-adjusted
life years (DALYSs). Among all countries
of the world, NCDs cause 70.0% of the to-
tal number of deaths (40 million) [2]).
High negative medical and social impacts
on the world population of NCDs are also
confirmed by other researchers [3], who in-
dicate the level of DALYSs due to NCDs at
the level of 60.0% of the total number and
80.0% of Years lived with disability (YLD).

Official statistical data determine
cardiovascular diseases (CVD) occupy the
first place (70.0% of all global deaths)
among all NCDs in terms of mortality
among the working population [4]. CVDs
reduce the quality of life of the entire world
population and provoke significant levels

of mortality and disability of the popula-
tion and significant health care costs [5—
8]. CVD annually provokes 16.5-17.5
million global deaths [9], which deter-
mines the loss of 330 million DALY's and
35.6 million YLDs [10; 11].

Domestic rates of CVD mortality
also rank first and account for 67.0% of all
deaths. The standardized mortality rate
caused by CVD in Ukraine is 801.6 cases
per 100,000 populations [12].

According to forecasts, the preva-
lence of CVD and the levels of disability
and mortality caused by it will progres-
sively increase [13] and by 2030 will in-
crease to 24.1-24.3 million people and
above [14].

The main pathogenetic factor in the
development of CVD is atherosclerotic le-
sions, with the appearance of which the
development of coronary heart disease
(CHD), cerebrovascular pathology and
other diseases that subsequently cause
myocardial infarction, arrhythmias, stro-
kes, etc. The main etiological factors of
CVD are hyperlipidemia, blood pressure,
diabetes mellitus, excess body weight, al-
cohol, and low physical activity [15-17].
At the same time, CHD is the primary
cause of CVD, especially if it is comorbid
with obesity [18].

Recently, a variety of inflammatory
mediators have been used to study the fea-
tures of the comorbidity of CHD and obe-
sity, among which batokines (fibroblast
growth factor — FGF-21 and vascular en-
dothelial growth factor A — VEGFa),
which are produced in CHD and obesity,
are quite relevant. Thus, the study of the
dynamics of batokine metabolism against
the background of applied therapy for
CHD and obesity is a very relevant and
significant problem.

The aim of the research — to study
of the dynamics of FGF-21 and VEGFa
levels in individuals with comorbidity of
CHD and obesity against the background
of therapy.
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Materials and Methods

130 people aged from 25 to 85 were
examined. They were divided into 3
groups. Group | included 70 patients with
coronary heart disease (CHD) in combina-
tion with obesity, Group Il — 35 patients
with isolated CHD. The control group
(Group 1) included 25 healthy people
without any CVD. The Group | included
26 (37.1%) patients with the I degree of
obesity, 24 (34.3%) patients with the 11"
degree of obesity, and 20 (28.6%) with the
111" degree of obesity. The patients of the
Group I had an average age of (63.6+8.8)
years, Group Il — (69.7+7.9) years, Group
11— (59.8+14.6) years.

During the study, standard ethical re-
quirements for similar studies were met,
which was confirmed by the conclusion of
the Bioethics Committee of the Kharkiv
National Medical University. All patients
of the study signed an informed voluntary
consent. The statistical difference by age
and gender characteristics was determined
at a statistically significant level (p<0.001).

The criterion for inclusion in all re-
search groups was reaching the age of 18
years. The | Group included patients with
coronary heart disease and obesity. In the
Il Group included patients with isolated
CAD. In the Il Group included persons
without diffuse focal diseases, endocrine
pathology, allergic reactions, diseases of
internal organs, severe decompensated so-
matic pathology, mental and oncological
diseases, pregnancy, chronic alcoholism.

Patients of 1 Group and Il Group re-
ceived: statins and metabolic agents, an-
tiplatelet agents, diuretics, B-blockers and
angiotensin Il receptor blockers, calcium
channel blockers, nitrates, ACE inhibitors,
hypoglycemic agents, cardiac glycosides,
and anticoagulants. The diagnosis of CHD
was established according to current guide-
lines [19]. The diagnosis of obesity was
made according to the existing recommen-
dations of EASO (2017) [20].

Determination of indicators of bato-
kines was carried out using generally ac-
cepted methods.

During the medical statistical calcu-
lation, the presence of reliable differences
from the normal nature of the distribution
was determined. Therefore, the calcula-
tions were carried out using non-paramet-
ric medical and statistical methods. The
average value (M) and standard deviation
(SD, o) were calculated. Results were pre-
sented as M+SD.

Probability of differences in quanti-
tative characteristics in two mutually in-
dependent groups was performed using
the Mann-Whitney U-test, and in interde-
pendent groups — Wilcoxon matched-pairs
signed-ranks T-test.

The threshold value of the proba-
bility level of all calculated features was
taken at the level of 0.05 (p=0.05). Statis-
tical calculations were performed using
IBM SPSS 25.0 for Windows (USA).

Results and Discussion

The levels of batokines (FGF21 and
VEGFA) obtained by the study before the
use of therapy significantly exceeded the
normative values both in | Group (respec-
tively [241.1427.1] pg/ml and [222.9+7.3]
pg/ml) and in the comparison group (re-
spectively [209.0£13.8] pg/ml and [206.0+
+8.3] pg/ml) and were significantly (p<
<0.001) higher than the indicators of the
control group (respectively [197.1£6.8]
pg/ml and [182.3+6.4] pg/ml). In CHD
with obesity, the levels of both batokines
were probably (p<0.001) higher than the
indicators recorded in patients with iso-
lated CHD (Table 1).

With significant obesity (111 and 11"
degrees), the levels of batokines probably
(p<0.001) exceeded the values of obesity of
the I degree (FGF21 [208.1+12.7] pg/ml,
[271.3+7.8] pg/ml, and [238.4+9.5] pg/ml,
respectively; VEGFA — [229.1+6.4] pg/ml,
[223.744.3] pg/ml, and [217.5+6.1] pg/ml,
respectively) (Table 2).
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Table 1. Characteristics of batokines levels of the subjects, M+SD (n=130)

Research groups
Batokines levels I ] Il p* p** | p***
(n=70) (n=35) (n=25)
FGF21, pg/ml 241.14£27.1 | 209.0+13.8 197.1£6.8 | <0.001 | <0.001 | <0.001
VEGFA, pg/ml 222.947.3 206.0+8.3 182.3+6.4 | <0.001 |<0.001 | <0.001

Notes: p* — statistical significance of differences between | and 11 groups;
p** — between | and 111 groups; p*** — between Il and 111 groups.

Table 2. Characteristics of the levels of batokines patients of the main group depending
on the existing degree of obesity, M+SD (n=70)

Degrees of obesit
Batokines levels I II I11 p* p** | p***
(n=26) (n=24) (n=20)
FGF21, pg/ml 238.4+9.5 271.3+7.8 208.1+12.7 | <0.001 | <0.001 | <0.001
VEGFA, pg/ml 217.5+6.1 223.7+4.3 229.146.4 | <0.001 | <0.001 | 0.002

Notes: p* — statistical significance of differences between I and 11"? degrees of obesity;
p**— between It and 111" degrees of obesity;
p*** — between 11" and 111" degrees of obesity.

In the dynamics after treatment, a
significant (p<0.001) decrease in the levels
of batokines (FGF21 and VEGFA) was
noted both in Group | (by 23.6 pg/ml and
11.1 pg/ml, respectively) and in Group Il
(by 10.5 pg/ml [p=0.001] and 2.2 pg/mi
[p=0.154]). In general, after treatment, the
values of FGF21 and VEGFA probably
(p<0.001) significantly prevailed in Group
I (respectively, [217.5+10.9] pg/ml and
[211.8+6.15] pg/ml) compared to the
Group III (respectively, [198.5+6.4] pg/ml
and [203.8+3.5] pg/ml) (Table 3).

Depending on the degree of obesity,
a decrease in the levels of batokines was
observed in almost all groups, except for
the value of FGF21, which after treatment
marked a probable (p<0.001) increase by
22.5 pg/ml at 111" degree (Table 4). With
the I and 11! degrees, FGF21 in dynam-
ics probably decreased by 29.1 (p =0.004)
and 55.7 (p<0.001) pg/ml, respectively.
VEGFA levels were significantly (p<0.001)
decreased by 10.2 pg/ml, 9.8 pg/ml, and
13.8 pg/ml (111"%, 11" and It degrees, re-
spectively). FGF21 levels significantly

Table 3. Characteristics of batokines levels of the subjects examined after treatment,
M=SD (n=130)

Research groups
Batokines levels | (n=70) Il (n=35) p* p** | p***
indicator | dynamics | indicator |dynamics
FGF21, pg/ml 217.5¢109 | -23.6 |198.5+6.4| -10.5 | <0.001 |<0.001 | 0.001
VEGFA, pg/ml | 211.846.15| -11.1 |203.843.5| -2.2 <0.001 | <0.001 | 0.154

Notes: p* — statistical significance of differences between | and Il groups after treatment;
p** —in the | Group before and after treatment; p*** — in the 11 Group before and after treatment.
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Table 4. Characteristics of batokines levels patients of the main group according
to the degree of obesity after treatment, M=SD (n=70)

Batokines levels Degrees of obesit p* p** | p*r*
1 (n=26) 11 (n=24) 111 (n=0)
FGF21, pg/ml 209.3+5.6 | 215.6+6.4 | 230.6+7.8 | 0.001 |<0.001|<0.001
VEGFA, pg/ml 207.3+3.8 | 2139+6.2 | 2153+5.1 | <0.001 |<0.001| 0.383
dynamics N ™ | pI
FGF21, pg/ml -29.1 -55.7 +22.5 0.004 [<0.001|<0.001
VEGFA, pg/ml -10.2 -9.8 -13.8 <0.001 |<0.001|<0.001

Notes: p* — statistical significance of differences between It and 11" degrees of obesity
after treatment; p** — between It and 111" degrees of obesity after treatment; p*** — between
11" and 111" degrees of obesity after treatment; p® — with I degree of obesity before and after
treatment; p™* — with 11" degree obesity before and after treatment; p — with 111 degree

obesity before and after treatment.

(p<0.001) prevailed in 111" degree of obe-
sity ([230.6+7.8] pg/ml) compared to 1T
([215.6+6.4] pg/ml) and Ist ([209.3+5.6]
pg/ml) in degrees; as well as VEGFA
values: (215.3£5.1) pg/ml, (213.9+6.2)
pg/ml (p=0.383), and (207.3+3.8) pg/ml
(p<0.001), respectively.

Our results regarding the significant
associations and effects of the levels of ba-
tokin complexes on the risks of developing
CHD and obesity and their comorbid com-
bination are completely consistent with
other conducted studies. Zheng X. et al.
[21] evaluated the relationships between
FGF-21 and the development of negative
clinical outcomes. They established the de-
velopment of negative clinical conse-
quences in 21.83% patients (550 develo-
ped severe disability and 195 died).

Lee C.H. et al. [22] established in-
creased levels of serum FGF-21 in CHD
compared to individuals without CHD

Jliteparypa

(222.7 pg/ml [92.8-438.4] vs. 151.1 pg/mi
[75.6-274.6]; p<0.001).

Conclusions

Thus, restoration of FGF21 and
VEGFA levels after treatment was con-
firmed. The dynamics was better in CHD
with obesity compared to CHD isolated:
the corresponding probable (p<0.001) re-
duction by 23.6 pg/ml, and 11.1 pg/ml,
and by 10.5 pg/ml (p=0.001) and 2.2
pg/ml (p=0.154). Better dynamics of
FGF21 restoration was observed in I and
11 degrees of obesity (decrease by 29.1
pg/ml [p=0.004] and 55.7 pg/ml [p<
<0.001]) compared to 111" (probable [p<
<0.001] increase by 22.5 pg/ml). More ef-
fective dynamics of restoration of VEGFA
levels was observed in I11rd degree of obe-
sity compared to 11" and I (probably
[p<0.001] decrease by 13.8 pg/ml, 9.8
pg/ml, and 10.2 pg/ml, respectively).
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I'pionesa O.B.

XAPAKTEPUCTUKA JUHAMIKH BATOKIHOBOI'O OBMIHY XBOPHUX
IPU IIIEMIYHIN XBOPOBI CEPIISI TA OKUPIHHI HA TJII TEPATIII

B crarti mpoananizoBaHO AMHAMIKy piBHIB 0aTokiHIB ((akTopa pocty (hibpobaactiB
(fibroblast growth factor, FGF-21) Ta dakTtopy pocty engorenito cyaun A (vascular endothelial
growth factor A, VEGFa) xBopux Ha imemiuny xBopo0Oy cepist (IXC) Ta oxupiHHS Ha TJIi Te-
pamii. O6ctexxeno 130 ocib BikoM Bifg 25 10 85 pokiB, 3 ikux copmysanu 3 rpynu: 1o [ rpynu
yBiitiwio 70 namientis 3 IXC Ha 111 oxkupinns, 10 Il — 35 narienTis 3 i30np0Banoio [XC, KoH-
tpoabHy (III) rpymy ckmanu 25 310poBux mrofe 6e3 cepreBo-cyAMHHUX 3aXBopioBaHb. Cepen
xBopux | rpynu nepeBaxkanu naieHTu 3 [-m ctynenem oxupinus (26 oci6, ado 37,1 %). Takox
cepen HuX Oyno 24 (34,3 %) mamientu 3 II-m crynenem oxwupinas ta 20 (28,6 %) — 3 lI-m
CTyNEHEeM OXHpiHHA. MeToro nociijkeHHs Oyio BuBUeHHs auHamiku piBHIB FGF-21 Tta
VEGFa B oci6 13 IXC Ta oxxupinusaM Ha ¢oni Teparnii. [1ig yac nocniakeHHs JOTPUMAaHO CTaH-
JAPTHUX €TUYHUX BUMOT JI0 MOAIOHUX MOCITIIKEHbB, 10 MiATBEP’KEHO BUCHOBKOM KOMIiCii
3 6ioeTrKy XapKiBChKOT0 HAIlIOHATBHOTO METMYHOIO YHIBEPCUTETY. 3a pe3yJibTaTaMu J0CIHi]I-
eHHs O0yi0 KoHcTaToBaHO BigHOBIeHHS piBHIB FGF21 1 VEGFA micna nikyBanHs. /lunamika
samkeHHs piBHIB FGF21 1 VEGFA micns nikyBanHs Oyna kparioro y namieHTiB | rpymu (0ymo
3adikcoBane 3urmkeHHs piBHIB FGF21 Ha 23,6 nr/mi, VEGFA —na 11,1 or/min, p<0,001) y Toit
yac sk 3HmkeHHs piBHIB FGF21 II rpyni Binbymnocs va 10,5 nr/min (p=0,001), a VEGFA —

Tepanis 22 Therapy



MeauumHa cborogHi i 3aBTpa 92(3)2023 Medicine Today and Tomorrow

ISSN print 2414-4495, ISSN online 2710-1444, https://msz.knmu.edu.ua, msz.journal@knmu.edu.ua

Ha 2,2 nr/mn (p=0,154). 3a piBHsAIMH OXupiHHA Kpama quHamika BigHoBneHHs FGF21 micms
nikyBaHHs Oyna mpu I-my (3HmwkenHs Ha 29,1 nr/mur; p=0,004) ta II-my (Ha 55,7 nr/mi;
p<0,001) crynensax oxupinuas. Y Toii xe yac npu IlI-my piBHi Oyi0 3adikcoBaHO BiporigHe
soutemenns FGF21 na 22,5 nr/mi (p<0,001). Kpama qunamika BigHoBieHHs piBHIB VEGFA
miciis siikyBaHHs Oyna npu [1I-my ctyneni oxxupinas nopiBasaHO 3 [I-m Ta [-M cTynensmu (3HU-
JKEHHS MTOKa3HuKa BinOymocs Ha 13,8 nir/mu, 9,8 nir/mi ta Ha 10,2 nir/mon BianosiaHo; p<0,001).
Takum uyuHOM, 3acTOcoBaHe JiKyBaHHS XBopuX i3 IXC Ha ¢oHI 0XXHUPIHHA BHU3HAYMIO HOTO
edexTuBHICTH 3a BigHOBICHHAM piBHIB FGF21 1 VEGFA micas mikyBaHHS.

Knrouogi cnosa: xomopbionicme iwemiuHoi X6opoou cepys. ma 0ACUpinHs, i301608aHA
iwemiuna xeopoba cepys, oamoxinu, FGF21, VEGFA.
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