EkcnepumeHTanbHa i kniHiyHa meguumHa  92(3)2023 Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ekm.journal@knmu.edu.ua

Therapy

UDC: 616.12-008.331.1-056.257-092-078

CORRELATED INTERDEPENDENCES OF CHARACTERISTICS
OF CARBOHYDRATE METABOLISM AND LIPID PROFILE
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Research of comorbid coronary heart disease (CHD) and obesity in recent years often
rely on the study of inflammatory mediators, among which the first and foremost are batokines,
in particular on fibroblast growth factor (FGF-21) and vascular endothelial growth factor A
(VEGFa). The aim of our study was to determine the correlational interdependencies of indica-
tors of carbohydrate metabolism and lipid profile and levels of batokines in the comorbidity of
CHD and obesity. 70 people aged from 25 to 85 were examined with CHD on the background
of obesity. The average age was (63.6+8.8) years. The research do not violate the principles of
bioethics, which is confirmed by the conclusion of the Bioethics Committee of the Kharkiv
National Medical University. All patients who participated in the study signed an informed
voluntary consent. Based on the results of research probable direct strong correlations of total
cholesterol (TC) with low-density lipoprotein (LDL) were determined (p=0.889; p=0.000); tri-
glycerides (TG) with very low-density lipoprotein (VLDL) (p=0.810; p=0.000). The average
strength of correlation was determined: glycosylated hemoglobin (HbAZ1c) with vascular endo-
thelial growth factor A (VEGFA) (p=0.374; p=0.001); TC and LDL and AI (respectively
p=0.615; p=0.000, and p=0.648; p=0.000); VLDL with atherogenic index (Al) (p=0.367;
p=0.002). Probable direct weak correlations of blood glucose levels with TG (p=0.253;
p=0.034) and VLDL (p=0.277; p=0.020) and VEGFA (p=0.225; p=0.061) were found; TG and
VLDL with VEGFA (p=0.256; p=0.032 and p = 0.273; p = 0.022, respectively). Inverse inter-
dependencies were recorded: medium strength — high-density lipoprotein (HDL) and Al
(p=-0.583; p=0.000) and weak — hemoglobin levels with HDL (p=-0.251; p=0.036); HbAlc
with LDL (p=-0.241; p=0.044); HDL with VLDL (p=-0.293; p=0.014).

Keywords: comorbidity of coronary heart disease and obesity, batokines, FGF21,
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Liutyite ykpaiHcbkot: 'pigHeBa OB. KopenauiiHi B3aemMo3anexHoCTi
XapaKTepuCTUK BYrneBogHOro 0bMiHy Ta ninigHoro npodqinto i pisHiB baTokiHiB
XBOPUX MPY iLUEMiYHIA XBOPOBi cepus Ta OXUPIHHI. EkcnepuMeHTanbHa i kniHivHa
MeamumHa. 2023;92(3):6-12. https://doi.org/10.35339/ekm.2023.92.3.gri
[aHIMIACHKOIO].

Cite in English: Gridneva OV. Correlated interdependences of characteristics
of carbohydrate metabolism and lipid profile and batokines levels in patients with
coronary heart disease and obesity. Experimental and Clinical Medicine.
2023;92(3):6-12. https://doi.org/10.35339/ekm.2023.92.3.gri

CC BY-NC-SA
@ TpigHesa 0.B., 2023 6 @ Gridneva 0.V., 2023


https://doi.org/10.35339/ekm.2023.92.3.gri
https://doi.org/10.35339/ekm.2023.92.3.gri

EkcnepumeHTanbHa i kniHiyHa meguumHa  92(3)2023

Experimental and Clinical Medicine

ISSN print 2414-4517, ISSN online 2710-1487, https://lecm.knmu.edu.ua, ekm.journal@knmu.edu.ua

Introduction

Many studies confirm the signifi-
cant spread and growth of non-communi-
cable diseases (NCDs). NCDs are the
main cause of disability in the world pop-
ulation and mortality (73.4% of all
deaths). Specialists of George Washing-
ton University determined that the leading
causes of death among 108 countries are:
arterial hypertension, tobacco smoking,
overweight and obesity, hunger and mal-
nutrition, diabetes, excessive salt con-
sumption, environmental factors, increa-
sed blood cholesterol levels and alcohol
abuse [1]. According to the World Health
Organization (WHO), European countries
have 60.0% of total Disability-adjusted
life years (DALYSs) due to the main seven
risk factors, among which NCDs take the
first place: 77.0% — NCDs; 14.0% — exter-
nal causes, injuries and poisoning; 12.8% —
arterial hypertension; 12.3% — smoking;
10.1% — alcohol abuse; 9.0% — infectious
diseases; 8.7% — increased levels of blood
cholesterol; 7.8% — overweight and obe-
sity; 4.4% — insufficient consumption of
vegetables and fruits and 3.5% — a seden-
tary lifestyle. NCDs in European countries
each year cause 86.0% of the 9.6 million
total deaths and account for 77.0% of the
150.3 million DALYS.

Among all NCDs in terms of preva-
lence and causes of death and disability of
the population, cardiovascular diseases
(CVD) take the first place, among which
coronary heart disease (CHD) is the most
common cause of death and disability
among all CVDs [2]. These conclusions
are supported by the results of GBD stud-
ies [3], according to which the double bur-
den of diseases caused by NCDs and in-
fectious diseases is currently recorded.

Official WHO statistics indicate that
the main cause of mortality is CHD (16.0%
of all global deaths), the death rate from
which has recently increased by 2 million
(up to 9 million) per year [4].

It is determined that the main patho-
genetic mechanism of the development of
CVD is the appearance of atherosclerotic
vascular lesions, due to which CHD devel-
ops in the majority of cases. The main eti-
ological factors of the development of
CVD are hyperlipidemia, blood pressure,
diabetes, obesity, alcohol abuse, and low
physical activity [5-8]. The main factor is
CHD, especially due to its comorbidity
with obesity [8].

In recent years, the attention of sci-
entific research in the direction of deter-
mining the features of the comorbid course
of CHD and obesity has been directed to
the study of inflammatory mediators, among
which the first and foremost are batokines
(fibroblast growth factor — FGF-21 and vas-
cular endothelial growth factor A — VEGFa),
which are produced in these diseases.

Therefore, the study of the correla-
tional interdependencies of the characteris-
tics of carbohydrate metabolism and lipid
profile with indicators of batokine metab-
olism in CHD and obesity is a very rele-
vant and significant problem.

The aim of the research was to deter-
mine the correlational interdependencies
of indicators of carbohydrate metabolism
and lipid profile and levels of batokines in
the comorbidity of CHD and obesity.

Materials and Methods

130 people aged from 25 to 85 were
examined with CHD on the background of
obesity. The average age was (63.6£8.8)
years. The research does not violate the
principles of bioethics (which is confirmed
by the conclusion of the Bioethics Com-
mittee of the Kharkiv National Medical
University). All examined patients signed
a voluntary informed consent.

The criteria for inclusion in the study
group were: 18 years of age, presence
CHD on the background of obesity, signed
informed consent for voluntary participa-
tion in the study. Exclusion criteria were:
age less than 18 years, absence CHD and
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obesity, presence: diffuse and focal dis-
eases, endocrine pathology, allergic reac-
tions, diseases of internal organs, the pre-
sence of severe decompensated somatic
pathology, the presence of mental and on-
cological diseases, pregnancy, chronic al-
coholism, refusal to participate in our
study and refusal to comply with all pre-
scriptions.

The diagnosis of CHD was estab-
lished according to current guidelines [9].
The diagnosis of obesity was determined
according to the recommendations of the
European Association for the Study of
Obesity (2017) [10].

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

When conducting medical-statisti-
cal calculations, the distribution of signs
(qualitative and quantitative) was carried
out graphically visually and using the nor-
mality test of Kolmogorov-Smirnov and
Lilliforce and Shapiro-Wilk. The presence
of significant differences from the normal
nature of the distribution was determined.
The following calculations were carried
out using non-parametric medical and sta-
tistical methods.

The relationship between the ob-
tained parameters was determined using
the Spearman Rh, rank correlation coeffi-
cient. If Rho was in the range from 0 to
-1.0, the correlation was defined as in-
verse; if from 0 to 1.0 —a straight line. Rho
from 0 to 0.3 (from 0 to -0.3) was charac-
terized as a weak relationship between
traits; from 0.4 to 0.7 (from -0.4 to -0.7) —
moderate and from 0.7 to 1.0 (from -0.7 to
-1.0) — significant. The result was pre-
sented as the value of the Rho coefficient
and the corresponding confidence level p.

The threshold value of the probabil-
ity 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

An analysis of the correlational in-
terdependencies of the characteristics of
carbohydrate metabolism and lipid profile
and the levels of batokines in patients with
CHD and obesity was carried out. Were
analyzed correlations of hemoglobin, gly-
cosylated hemoglobin (HbALc), blood glu-
cose, total cholesterol (TC), high-density
lipoprotein (HDL), triglycerides (TG),
low-density lipoprotein (LDL), very low-
density lipoprotein (VLDL), atherogenic
index (Al) and batokines (FGF21 and
VEGFA) (Table).

There were probable weak inverse
correlations of hemoglobin levels with
HDL values (p=-0.251; p=0.036) and at
the limit of probability — with LDL indica-
tors (p=-0.207; p=0.086) and improbable
weak direct correlations — with HbAlc
(p=0.024; p=0.844) and blood glucose
(p=0.201; p=0.095), levels of TG (p=0.201;
p=0.096) and VLDL (p=0.135; p=0.265)
and FGF21 (p=0.114; p=0.346) and un-
likely weak inverses — with TC (p=-0.199;
p=0.099) and AI (p=-0.017; p=0.890) values
and VEGFA levels (p=-0.012; p=0.922)
(Table).

HbA1c indicators had a probable di-
rect correlation of medium strength with
VEGFA levels (p=0.374; p=0.001) and
a weak correlation with blood glucose cha-
racteristics (p=0.303; p=0.011) and a weak
inverse correlation with LDL parameters
(p=-0.241; p=0.044). Improbable correla-
tions were noted: weak direct correlations
with HDL (p=0.023; p=0.850) and TG
(p=0.097; p=0.423) and VLDL (p=0.070;
p=0.563) and FGF21 (p=0.132; p=0.277)
and weak reverse — with the characteristics
of TC (p=-0.192; p=0.111) and AI (p=-0.179;
p=0.138) (Table).

Probable, blood glucose levels had
weak direct correlations with the charac-
teristics of TG (p=0.253; p=0.034) and
VLDL (p=0.277; p=0.020) and VEGFA
(p=0.225; p=0.061) and improbable weak
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Table. Correlational interdependencies of characteristics of carbohydrate metabolism and lipid
profile and levels of batokines in subjects with CHD and obesity
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Hemoglobin, g/l p [1,000| 0,024 |0,201|-0,199|-0,251| 0,201 |-0,207 |0,135|-0,0170,114|-0,012
' p| — 10,844 /0,095| 0,099 | 0,036 | 0,096 | 0,086 |0,265| 0,890 |0,346| 0,922
HbAL. % p [0,024| 1,000 |0,303|-0,192| 0,023 | 0,097 |-0,241 |0,070|-0,179|0,132| 0,374
' pl0,844] - 0,011} 0,211 ] 0,850 | 0,423 | 0,044 |0,563| 0,138 |0,277| 0,001
Glucose. mmol/l p 0,201} 0,303 |1,000| 0,114 | 0,011 | 0,253 | 0,002 |0,277| 0,059 |0,167| 0,225
' p |0,095/ 0,011 | - 0,349 | 0,929 | 0,034 | 0,985 |0,020| 0,630 |0,167| 0,061
TC mmolil p 0,199 -0,192|0,114| 1,000 | 0,236 | 0,085 | 0,889 |0,169| 0,615 0,019 0,118
' p [0,099| 0,111 |0,349] - 0,049 | 0,486 | 0,000 {0,161| 0,000 |0,874| 0,333
HDL. mmol/l p 0,251 0,023 |0,011| 0,236 | 1,000 |-0,159] 0,104 +0,293 -0,583 0,118 -0,120
! p [0,036| 0,850 |0,929| 0,049 - 0,190 | 0,391 |0,014| 0,000 {0,332| 0,324
TG. mmol/l p |0,201| 0,097 |0,253| 0,085 |-0,159 1,000 |-0,1900,810| 0,199 |0,175| 0,256
' p [0,096| 0,423 |0,034| 0,486 | 0,190 — 0,115 [0,000( 0,099 |0,146| 0,032
LDL. mmol/l p +0,207,-0,241/0,002| 0,889 | 0,104 |-0,190| 1,000 +0,124 0,648 +0,078 -0,038
' p [0,086| 0,044 |0,985| 0,000 | 0,391 | 0,115 — 10,307| 0,000 |0,521| 0,756
VLDL. mmol/l p 10,135] 0,070 |0,277| 0,169 |-0,293| 0,810 |-0,124 |1,000| 0,367 |0,200| 0,273
! p |0,265| 0,563 |0,020| 0,161 | 0,014 | 0,000 | 0,307 | — | 0,002 |0,097| 0,022
Al p +0,017,-0,1790,059| 0,615 |-0,583 | 0,199 | 0,648 |0,367| 1,000 |0,004| 0,130
p [0,890| 0,138 |0,630| 0,000 | 0,000 | 0,099 | 0,000 |0,002] - 0,971] 0,283
FGF21, pg/ml p |0,114| 0,132 |0,167|-0,019|-0,118| 0,175 |-0,078 |0,200| 0,004 |1,000| 0,520
! p |0,346| 0,277 |0,167| 0,874 | 0,332 | 0,146 | 0,521 |0,097| 0,971 | — | 0,000
VEGFA, pg/ml p 0,012 0,374 |0,225| 0,118 |-0,120| 0,256 |-0,038 |0,273| 0,130 |0,520| 1,000

' p [0,922| 0,001 |0,061| 0,333 | 0,324 | 0,032 | 0,756 |0,022| 0,283 |0,000] -

direct correlations — with values of TC
(p=0.114; p=0.349) and HDL (p=0.011;
p=0.929), levels of LDL (p=0.002; p=0.985)
and Al (p=0.059; p=0.630) and charac-
teristics of FGF21 (p=0.167; p=0.167).
TC values were probably quite strongly
directly correlated with LDL (p=0.889;
p=0.000) and moderately strongly with Al
characteristics (p=0.615; p=0.000) and
had implausible weak direct correlations
with HDL levels (p=0.236; p=0.049) and
TG (p=0.085; p=0.486) and with the va-
lues of VLDL (p=0.169; p=0.161) and
VEGFA (p=0.118; p=0.333) and inverse
interdependencies — with the levels of
FGF21 (p=-0.019; p=0.874) (Table).

HDL levels were only weakly in-
versely correlated with LDL (p=-0.293;
p=0.014) and moderately strongly corre-
lated with AI characteristics (p=-0.583;
p=0.000) and had weak improbable direct
correlations with LDL (p=0.104; p=0.391)
and inverse interdependencies — with the
levels of TG (p=-0.159; p=0.190) and ba-
tokines (FGF21 — p =-0.118; p =0.332; and
VEGFA - p=-0.120; p=0.324). TG was
likely directly weakly correlated with
VEGFA values (p=0.256; p=0.032) and
quite strongly with VLDL levels (p=0.810;
p=0.000) and had unlikely weak direct cor-
relations with Al characteristics (p=0.199;
p=0.099) and FGF21 (p=0.175; p=0.146)
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and inverse interdependencies —with LDL
indicators (p=-0.190; p=0.115) (Table).

Registered probable medium-strength
direct correlations of LDL and Al values
(p=0.648; p=0.000) and improbable low-
strength inverse correlations of LDL and
VLDL (p=-0.124; p=0.307) and batokines
(FGF21-p=-0.078; p=0.521 and VEGFA —
p=-0.038; p=0.756). VLDL characteris-
tics were directly weakly correlated with
VEGFA levels (p=0.273; p=0.022) and
moderately strongly with Al characteris-
tics (p=0.367; p=0.002) and had improba-
ble weak correlations with FGF21 levels
(p=0.200; p=0.097) (Table).

Al values had only implausible
weak correlations with the levels of bato-
kines (FGF21 — p=0.004; p=0.971; and
VEGFA — p=0.130; p=0.283), and FGF21
levels were expected to be moderately
strongly correlated with VEGFA levels
(p=0.520; p=0.000).

The results of our research on the
existence of correlational interdependen-
cies between batokines and carbohydrate
metabolism and lipid profile characteris-
tics are fully confirmed by other studies.
Babak O.Y. and Lapshyna K.A. [12] the
presence of correlations between FGF-21
and indicators of the metabolic profile has
been proven. A weak direct relationship
between FGF-21 and lipid profile indica-
tors was found: r=+0.41 with TC, r=+0.36
— TG, r=+0.44 - LDL, r=+0.34 - VLDL,
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I'pioneea O.B.

KOPEJIAIIMHI B3BAEMO3AJIEXKHOCTI XAPAKTEPUCTHUK BYIJIEBOJJHOI'O
OBMIHY TA JIINIJHOI'O NPO®UIKO I PIBHIB BATOKIHIB XBOPHUX IIPU
IIEMIYHIN XBOPOKBI CEPLISI TA OKUPIHHI

B craTTi BU3HaU€HO KOPEJALiiHI B3a€MO3aJIEKHOCTI MTOKAa3HUKIB BYTJIEBOJIHOTO OOMIHY
Ta JINIJHOrO NpoQuIo 1 piBHIB OATOKIHIB IpH imeMiyHii xBopooi cepusd (IXC) ta oxupiHHI,
110 1 OyJ0 BU3HAYEHO METOI0 HAIoro AociimkeHHs. Oocrexxeno 70 xBopux y Bili Bif 25 110
85 pokiB 3 IXC nHa ¢doni oxupinnsa. CepeqHiil Bik nauieHTiB ckias (63,6+8,8) poxu. Hocnin-
JKEHHSI HE TIOPYIIY€E MPHUHIMIIB O010€THKH, IO MiATBEPI)KEHO BUCHOBKOM KOMICii XapKiBCh-
KOT'0 HAI[IOHAJIbHOTO MEIUYHOTO YHIBEPCUTETY. Y Cl MAIlI€EHTH MiANMKCaIN 1HOOPMOBaHY 3roLy
Ha JIOOPOBUIBHY y4yacTh y JAOCHIDKEHHI. 3a pe3yibTaTaMH JOCHIHKEHb BIpOTiJHO BU3HAUEHO
BIPOT1/IHI TIPsIM1 CHJTbHI KOPEJIALIii 3araibHOro Xojectepuny (3X) i3 JaimonporeiHaMu HU3BKOT
urineHocti (JITTHIL) (p=0,889; p=0,000); Tpurminepunis (TI) i3 minonpoTeiHaMu TOCUTH
Hu3bKoi miumeHOCT (JITTAHII) (p=0,810; p=0,000). BusHaueni cepenHpO1 CHITH KOPEJISIIii: TJTi-
Ko3miIboBaHoro remorio0iny (HbAlc) i3 piBHAMH (akTOpy pOCTy €HAOTENil0 CyAuH A
(VEGFA) (p=0,374; p=0,001); 3X 1 JITTHI] i xoedimieaTom areporennocti (KA) (BiamoBigHO
p=0,615; p=0,000 i p=0,648; p=0,000); JIITAHI] i3 KA (p=0,367; p=0,002). KoncraToBasi
BipoTiiHI mpsiMi cinabki kopemsmii rmroko3u kpoei 3 T (p=0,253; p=0,034) 1 JIIIJAHIILI
(p=0,277; p=0,020) Ta VEGFA (p=0,225; p=0,061); TT i JIIAHIL] i3 VEGFA (BinmoiaHo
p=0,256; p=0,032 1 p=0,273; p=0,022). 3adikcoBaHi 3BOPOTHI KOPEJAIIi: cepeaHBOT CUIH —
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ainonpoteiniB Bucokoi minpHOCTI (JITIBI) 1 KA (p=-0,583; p=0,000) Ta cnabki — piBHIB re-
morno6iny 3 JIIIBII (p=-0,251; p=0,036); HbAlc i3 JIITHIL] (p=-0,241; p=0,044); JITIBIIL] i3
JIIAHLT (p=-0,293; p=0,014).

Knrouoei cnoea: xkomopbionicme iweMiuHoi X0pobu cepys ma 0XACUpinHA, O6AMOKIHU,

FGF21, VEGFA.

Haoiviwna oo pedaxyii 04.08.2023

Information about the authors

Gridneva Olga V. — Postgraduate student of the Department of Internal Medicine No.2,
Clinical Immunology and Allergology named after academician L.T. Malaya, Kharkiv National
Medical University.

Address: Ukraine, 61002, Kharkiv, Pushkinskaya str., 4.

E-mail: gridnevaolga5@gmail.com

ORCID: 0000-0002-9197-4956.

Tepanis 12 Therapy



