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Relationship between parameters of adipokine and lipid profiles in patients
with acute myocardial infarction and type 2 diabetes mellitus

Introduction. Nowadays, it becomes topical to search for methods of diagnosis and treatment for polymorbid patients. The importance
of the study on pathophysiological mechanisms of acute myocardial infarction (AMI) in patients with type 2 diabetes mellitus (DM) has been
shown.

The aim of the study: to examine the relationship between adipokine and lipid profiles in AMI patients with the presence or absence of
type 2 DM.

Material and methods. The study was conducted over a period from September 1, 2018 to December 31, 2020. A total of 134 patients
with ST-segment elevation AMI in the presence or absence of type 2 DM aged 58.97 + 7.92 years hospitalized in the intensive care unit of
Government Institution “L. T. Malaya Therapy National Institute of the National Academy of Medical Sciences of Ukraine” and Kharkiv
Railway Clinical Hospital No. 1 of the branch “Center of Healthcare” were enrolled in the study. Group 1 included 74 patients with AMI and
type 2 DM aged 59.42 + 7.66 years. Group 2 (comparison group) comprised 60 patients with AMI without type 2 DM aged 58.42 + 8.25 years.
The control group consisted of 20 otherwise healthy individuals. Serum concentrations of fatty acid-binding protein 4 (FABP4) and Clg/
TNF-related protein 3 (CTRP3) of patients were measured by enzyme-linked immunosorbent assay. Serum total cholesterol (TC) and high-
density lipoprotein (HDL) cholesterol were analyzed by peroxidase enzymatic method. Triglyceride (TG) levels were measured by enzymatic
colorimetric method. The atherogenic index was calculated by the A.M. Klimov formula. The levels of very low-density lipoprotein (VLDL)
cholesterol and low-density lipoprotein (LDL) cholesterol were estimated by the Friedewald formula.

Results and discussion. The patients in Group 1 were found to have higher levels of serum TG in comparison with Group 2 patients
(p<0.05). In groups 1 and 2, there was an upward tendency in the levels of TC and LDL (p >0.05), as well as a significant 4.04 and 2.92 times
increase in VLDL, respectively, as compared to the control group (p<0.05). The serum levels of FABP4 were significantly increased, while
CTRP3 levels were decreased in AMI patients compared to those in otherwise healthy individuals (p<0.05). In AMI patients with type 2 DM
(group 1), an inverse correlation was found between FABP4 and VLDL (r = 0.502, p<0.05), TG (r = 0.596, p<0.001); between CTRP3 and TC
(r=-0.507, p<0.05), LDL (r=-0.512, p<0.05). In patients with AMI (group 2), an inverse correlation was revealed between FABP4 and VLDL
(r=0.453, p=0.006), TG (r = 0.439, p = 0.009); between CTRP3 and TC (r =-0.413, p=0.001), LDL (r = -0.429, p = 0.01).

Conclusions. The characteristics of changes in the FABP4 and CTRP3 serum levels are evidence of an adipokine metabolism imbalance
in AMI with the presence or absence of type 2 DM, indicating a metabolic shift in this patient category. The relationship between lipid profile
markers and FABP4 and CTRP3 may indicate the influence of the latter on lipid metabolism.

Key words: adipokines, biomarkers, lipids, comorbidity, metabolism.

Korentox Mapist FOpiiBHa, kaHzumar MeAWYHUX HayK, JOKTOPAHT Kadeapu BHYTpimHboi Meauuuuu Ne 2 i KIiHIYHOT iMyHOJIOTIT
Ta aneprosorii iMeni akanemika JI.T. Maoi, XapkiBchkuil HalioHaNbHHN MeandHHH yHiBepcuTeT, koteliukh@gmail.com, https://
orcid.org/0000-0001-6090-4835, m. XapkiB, YkpaiHa

B3a€M03B’130K MK OKA3HUKAMM aJUINIOKIHOBOIO Ta JIMiIHOT0 Npodiito
y NanieHTiB HA rocTpuii ingapKkT Miokapaa Ta HyKpoBHii aiadet 2 THIY

Beryn. ChorofiHi BeyThCsl HAyKOBI IOIIYKH OO0 AIATHOCTHKH Ta JIIKyBaHHS XBOPHUX i3 moiiMopOianum GoHoM. J{oBeaeHO BaXIIUBICTh
JoCHipKeHHS naTo(i3ionoriyHX MexaHi3MiB roctporo inpapkry miokapzaa (I'M) y xBopux i3 mykposum aiadetom (I1J1) 2 Tumy.

Merta pocaixKeHHs: TOCTIIATH B3a€MO3B’ 30K MiK JiIITHAM Ta aJUMOKIHOBUM mpodinem y xBopux Ha ['IM 3a ymMOB HasBHOCTI Ta
BigcytHocti I[J] 2 Tumy.

Marepian ta metoan. Jocrmimkenns nposeneHo 3 1 Bepecus 2018 poky mo 31 rpyaus 2020 poxy. Ha 6a3i BijieHHs iHTeHCHBHOT
teparii epxaBHoi ycranoBu «HamioHansHOMY iHCTUTYTI Tepamii iMeHi JI.T. Maxoi HamionansHOi akagemii MEANYHUX HAayK YKpaiHU» Ta
XapkiBcbKoi KIiHIYHOT ikapHi Ha 3ai3HnuHoMy Tpancnopti Ne 1 ¢inii «Llentp oxoponu 310poB’s» [1y0iiuHOro akiioHepHOro TOBApHUCTBA
«YkpaiHchka 3ami3HUIsD Oyno obcrexeHo 134 mamientiB Ha I'IM 3 eneBamieto cermenty ST 3a ymMoB HasBHOCTI Ta BiacytHocti LI 2
Ty BikoM 58,97+7,92 poxkis. [lepmry rpymy cknamu 74 xBopux Ha I'IM ta L] 2 tumy Bikom 59,42+7,66 pokis. o mpyroi rpymu (Tpymna
nopiBHsHH) yBiiiiio 60 nauientis Ha ['IM 6e3 LIJ] 2 tuny Bikom 58,42+8,25 pokis. KontposnbsHy rpymy ckimanu 20 mpakTUYHO 30POBUX
oci6. Busnauenns BmicTy Oinka, mo 3B’s3ye xupHi kucinotu 4 (FABP4) and C1q/TNF — aconifioBanoro 6unmka 3 (CTRP3) y cuposarmi
KPOBI MAIIEHTIB MPOBEACHO IMyHO(PEPMEHTHIM MeTOIOM. BI3HAaUeHHS Y CHpOBarTIi KpoBi 3arainsHoro xonectepuny (3XC) Ta minonporeinis
BHCOKOI LIINBHOCTI BifOyBanocs mepokcuaasHuM MeromoM. Bmict tpurminepunis (TT) Bu3HaueHO (epMEHTaTHBHUM KOJIOPUMETPHIHUM
MmetozoM. KoediuieHT areporeHHocTi po3paxoaHo 3a popmynoro A.M. Kirimosa. PiBens ninonporeinis xysxe Hu3bkoi minsrocTi (JITTIHILL)
Ta JinonpoTeinis Hu3bpKoi mineHocTi (JITHIL) BU3HaueHO 3a Gpopmynoro PpineBanbaa.

Pe3yabrarTu gocinzKkeHs Ta ix o6roBopenHsi. byo BCTaHOBIEHO, 1110 XBOPi 1 rpyIy BiAPi3HSIMCH OUTBII BUCOKMMH PiBHSIMH B CUPOBATII
kpoBi TI" y nopiBusHHI 3 xBopuMmu 2 rpymu (p<0,05). V rpymi 1 Ta 2 Bigsnavanacs tenaenuis po 3pocranus 3XC ra JIITHIL (p>0,05) Ta
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noctoBipre 30inbuieHust y 4,04 Ta 2,92 pasu JIIIJIHIL nopiBHsHO i3 rpymnoto konTpoito (p<0,05). BeranosneHo BiporiaHe 30UTbIICHHS
FABP4 ra 3umxenns CTRP3 y kposi xBopux Ha I'IM Ha ¢oni I|/] 2 tumy B nopiBrsaHI 3 xBopumu Ha ['IM 6e3 IIJ1 (p<0,05). V narmientis
i3 'IM ta L] 2 tumy (1 rpyna) Oyna BusiBIeHa 3BOpOoTHS Kopensmis Mk FABP 4 ta JIIIIHLI (r = 0,502, p<0,05), TT (r = 0,596, p<0,001);
mix CTRP 3 ta 3XC (r = -0,507, p<0,05), JIITHI (r =-0,512, p < 0,05). V nauienris i3 ['IM (2 rpyna) Gyna BUsBIeHa 3BOPOTHS KOPEIALisL
mix FABP 4 ta JIITJHI (r = 0,453, p = 0,006), TT (r = 0,439, p = 0,009); mixx CTRP 3 ta 3XC (r =-0,413, p = 0,001), JITHII] (r = -0,429,

p=0,01).

BucnoBku. Oco6iuBocti 3miH BMicTy FABP 4 ta CTRP 3 roopsth mpo aucbaianc B afunokiHoBomy oomini mpu I'IM 3a HasiBHOCTI
ta BigcytHocti LIJ] 2 THmy, mo cBiguMTh mpo MeTaboiivuHMiA 3cyB y maHoi kareropii xBopux. B3zaemoss’s3ox mix FABP 4, CTRP 3 ta
MOKa3HUKAMH JIITITHOTO MPOQLTI0 MOKE CTBEPKYBATH NP0 BILTUB IIUX MAaPKEPiB Ta JITiTHAH 0OMiH.

KutrouoBi c1oBa: afuomnokiny, OioMapkepH, JiMiad, KOMOpOiqHiCTh, MeTaboTi3M.

Introduction. The prevalence of non-communicable
diseases such as cardiovascular disease (CVD) and type 2
diabetes mellitus (DM) has reached epidemic proportions
and is continuing to grow worldwide. Nowadays, comor-
bid and polymorbid patients need an integrated approach
to diagnosis and treatment. Significantly increasing levels
of type 2 DM are driving a global incidence which is set to
increase of 9.9% from its present level by 2045 [1]. Acute
myocardial infarction (AMI) is one of the leading causes
of death in patients with type 2 DM. The mortality rate
from coronary heart disease (CHD) was 8.9 million cases
around the world in 2019 according to the World Health
Organization [2].

Atherosclerotic lesions of the coronary arteries coupled
with lipid profile dysregulation are the main cause of AMI.
Hyperlipidemia is known to develop in type 2 DM [3]. A
20-fold increase in the probability of heart attack among
diabetic patients has been reported in the presence of high
levels of triglycerides (TG) and low levels of high-density
lipoprotein (HDL) cholesterol [4].

Fatty acid-binding protein 4 (FABP4) and C1q/TNF-re-
lated protein 3 (CTRP3) are state of the art biomarkers of
adipokine profile involved in the regulation of carbohydrate
and lipid metabolism [5; 6]. There data that elevated levels
of circulating FABP4 was associated with type 2 DM and
CVD as well as higher rates of CVD-related mortality [7].
FABP4 serum levels were significantly greater in patients
with progressive subclinical atherosclerosis compared with
those in individuals without it [8]. Serum CTRP3 concen-
trations were significantly lower in patients with acute cor-
onary syndrome (ACS) or stable angina compared to those
in control subjects [9]. In an experimental model of type 2
DM, globular C1qg-like domain serum levels of CTRP3 and
endothelial function were significantly lower as compared
to those in controls [10]. CTRP3 may promote the phe-
notypic conversion of monocytes into anti-inflammatory
macrophages post-AMI [11]. But nonetheless, the effect of
energy homeostasis markers on lipid metabolism in AMI
patients with the presence of type 2 DM is the matter to be
addressed.

It is known that impaired metabolism associated with
type 2 DM induces considerable shifts in metabolic path-
ways in AMI patients, and it becomes evident that levels
of various biologically active compounds, including adi-
pokines, are affected in the human body, that needs to be
further studied.

The aim of the study: to examine the relationship
between adipokine and lipid profiles in AMI patients with
the presence or absence of type 2 DM.

This study is a part of the scientific-research works of
the Department of Internal Medicine No. 2 and Clinical

Immunology and Allergology named after academician
L. T. Malaya “Ischemic heart disease in polymorbidity:
pathogenetic aspects of development, course, diagnostic
and improvement of treatment”, No. 0118U000929, valid
term 2017 — 2019 and “Prediction of the course, improve-
ment of diagnosis and treatment of ischemic heart disease
and arterial hypertension in patients with metabolic disor-
ders”,. No. 01200102025, valid term 2020 — 2022.

Material and methods. The study was conducted over
a period from September 1, 2018 to December 31, 2020.
A total of 134 patients with ST-segment elevation AMI
(STEMI) in the presence or absence of type 2 DM aged
58.97 + 7.92 years hospitalized in the intensive care unit
of Government Institution “L. T. Malaya Therapy National
Institute of the National Academy of Medical Sciences of
Ukraine” and Kharkiv Railway Clinical Hospital No. 1 of
the branch “Center of Healthcare” of Public Joint Stock
Company “Ukrainian Railway” were enrolled in the study.

The main group (group 1) included 74 patients with
AMI and type 2 DM with a mean age of 59.42 + 7.66
years. The comparison group (group 2) comprised 60
patients with AMI without type 2 DM aged 58.42 + 8.25
years. The control group consisted of 20 otherwise healthy
individuals.

All the studies were carried out after members con-
sented to take part in the study (a written informed con-
sent to relevant diagnostic and treatment procedures was
obtained from all the patients), and methods for that were
in accordance with the Helsinki Declaration of 1975, as
revised in 1983, the Convention on Human Rights and Bio-
medicine developed by the Council of Europe and Ukrain-
ian legislation.

STEMI was diagnosed based on clinical, instrumen-
tal and laboratory data, according to the criteria pro-
posed by the Expert Consensus of the European Soci-
ety of Cardiology [10]. Diagnosis and management of
type 2 DM were performed following the recommen-
dations of the American Diabetes Association and the
European Association for the Study of Diabetes (2018,
2019) [11; 12].

The inclusion criteria were the presence or absence of
type 2 DM in patients with STEMI.

The exclusion criteria were type 1 DM, non-ST-segment
elevation myocardial infarction (NSTEMI), COVID-19,
autoimmune diseases, pituitary and hypothalamic diseases,
thyroid disease, symptomatic hypertension, valvular heart
disease, chronic heart failure (CHF) FC IV to myocardial
infarction, chronic obstructive pulmonary disease, severe
liver and renal dysfunction, severe anemia, malignancy.

All diagnostic tests were performed in the Biochemical
Department of the Central Research Laboratory of Kharkiv
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National Medical University. Blood serum samples were
collected from the patients on 1 day and stored at -80 °C.
Serum concentrations of FABP4 and CTRP3 of patients
were measured by enzyme-linked immunosorbent assay
using an analyzer “Labline-90” (Austria) with commercial
test-systems “Human FABP4” (Elabscience, USA) and
Human CTRP3 (Aviscera Bioscience Inc, USA) following
the manufacturers’ instructions, respectively. Serum total
cholesterol (TC) and high-density lipoprotein (HDL) cho-
lesterol were analyzed by peroxidase enzymatic method
with assay kits “Human Cholesterol Liquicolor” (Germany)
and “HDL Cholesterol liquicolor” (Germany), respectively.
Triglyceride (TG) levels were measured by enzymatic col-
orimetric method using an assay kit “Triglycerides GPO”
produced by “Human” company (Germany). The athero-
genic index (Al) was calculated by the standard A.M. Kli-
mov formula. The levels of very low-density lipoprotein
(VLDL) cholesterol and low-density lipoprotein (LDL)
cholesterol were estimated by the Friedewald formula.
The results of patient examination were analyzed and
assessed using a statistical software suite IBM SPPS, ver-

sion 27.0, (IBM Inc., USA, 2020) and employing paramet-
ric methods to calculate the results obtained. Significant
differences between the means of normally distributed
numerical parameters were compared statistically using
one-way analysis of variance (ANOVA) with Bonferroni
correction for multiple comparisons. Correlations between
parameters were quantified by the Pearson correlation
coefficient (r). A value of p <0.05 was considered statis-
tically significant.

Results and discussion.

For achieving the aim of this study, the parameters of
lipid and adipokine profiles in diabetic and non-diabetic
patients in the presence of AMI were assessed and com-
pared with the control group (Fig. 1 and 2). There was an
upward tendency in the lipid profile (TC, LDL), except
for HDL, among both group 1 and 2 patients as compared
with the control group (p>0.05). Hypertriglyceridemia was
dominated among patients with AMI and concomitant type
2 DM (p <0.05). In groups 1 and 2, there was a signifi-
cant 4.04 and 2.92 times increase in VLDL, respectively, in
comparison to the control group (p <0.05).
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Fig. 2. Parameters of adipokine profile markers

In groups 1 and 2, the serum levels of FABP4 were 2.1
and 1.94 times increased, respectively, compared to those

in otherwise healthy individuals (p <0.001) (Fig. 2). Mean-
while, there were no significant differences in FABP4 serum
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levels between groups 1 and 2 (p>0.05). The CTRP3 serum
levels were 30.65% and 16.46% lower in groups 1 and 2,
respectively, as compared to those in the control group
(p <0.001). AMI patients with type 2 DM were revealed
with 16.98% lower CTRP3 concentrations compared with
patients without type 2 DM (p <0.001).

In AMI patients with type 2 DM (group 1), an inverse
correlation was found between FABP4 and VLDL (r =
0.502, p <0.05), TG (r=0.596, p <0.001); between CTRP3
and TC (r=-0.507, p <0.05), LDL (r = -0.512, p <0.05).

In patients with AMI (group 2), an inverse correlation
was revealed between FABP4 and VLDL (r = 0.453, p =
0.006), TG (r=0.439, p=0.009); between CTRP3 and TC
(r=-0.413,p=0.001), LDL (r =-0.429, p = 0.01).

There is also some evidence pointing out that FABP4
serum levels are significantly elevated during the early
hours after onset of AMI and are robustly increased in
out-of-hospital cardiac arrest survivors, probably due to
rapid lipolytic release of FABP4 from epicardial fat owing
to adrenergic overdrive which is characteristic of acute

CVD [14]. Significantly lower plasma CTRP3 concentra-
tions were observed in patients with coronary artery dis-
ease (CAD) and type II DM in comparison with nonCAD
controls [15].

Conclusions. The significant difference has been
found in adipokine profile parameters between groups
of patients with AMI in the presence or absence of
type 2 DM and the control group. There were signs of
affected lipid and adipokine metabolism in the group
with comorbidity, which were evidenced by the upward
tendency in serum VLDL, TG, FABP4 and decreased
CTRP3. Deterioration of adipokine metabolism mark-
ers was revealed in the group of patients with AMI.
These facts may indicate the influence of FABP4
and CTRP3 on lipid profile both in the presence and
absence of type 2 DM.

A better understanding of the potential mechanisms of
AMI development and course with comorbid conditions
may suggest important prospective therapeutic targets for
AMI treatment.
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