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RELATIONSHIP BETWEEN PARAMETERS OF ADIPOKINE AND LIPID PROFILES IN PATIENTS
WITH ACUTE MYOCARDIAL INFARCTION AND TYPE 2 DIABETES MELLITUS

Abstract. 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 C1q/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.
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B3AEMO3B’A30K MIK IOKABHUKAMU AJMINTIOKIHOBOI'O TA JIIIIAHOTO MPO®IJIIO Y ITALIIEHTIB
HA TOCTPUH IHOPAPKT MIOKAPIA TA LIYKPOBHUH AIABET 2 THITY

Anomayis. Bcmyn. Cb0200Hi 8edymubcsi HaQykosi nowlyku wodo diazHocmuku ma AiKy8aHHsl X80pUX i3 noaiMop6ioHUM ¢o-
HoM. [flosedeHo eadxcaugicmb docaidxiceHHs namogizionoziyHUX MmexaHizmie 2zocmpoeo iHgapkmy miokapda (I'IM) y xeopux i3
yykposum diabemonm (L|/]) 2 muny.

Mema docaidxceHHA: docaidumu 83aEm038’130K Mixc AinidHUM ma adunokiHosum npoginem y xgopux Ha I'IM 3a ymos Ha-
si8Hocmi ma eidcymuocmi 1J/] 2 muny.
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Mamepian ma memodu. /Jocaidscenns nposedero 3 1 eepecHsi 2018 poky no 31 epyons 2020 poky. Ha 6a3si eiddinenHus
inmeHcueHoi mepanii [lepscasHoi ycmanosu «HayionanavHoMy iHcmumymi mepanii imeni J1.T. Maaoi HayioHansHoi akademii me-
duyHux Hayk YkpaiHu» ma Xapkiecbkol KAiHIYHOI iKapHi Ha 3aai3HUYHOMY mpaHcnopmi Ne1 ¢inii «LJeHmp 0xXopoHu 300p08’si»
Ily6aiuHozo akyioHepHo20 mogapucmea «YkpaiHcvbka 3aai3Huysi» 6ys10 o6cmediceHo 134 nayienmie Ha 'IM 3 enesayiero cezmeH-
my ST 3a ymoe HasisHocmi ma eidcymuocmi 1/l 2 muny eikom 58,97+7,92 pokis. [lepwy epyny ckaaau 74 xeopux Ha I'IM ma
L/ 2 muny gikom 59,42+7,66 pokis. [lo dpyeoi epynu (2pyna nopisHaHHs) ysiliwao 60 nayienmis Ha 'IM 6e3 L/] 2 muny gikom
58,42+8,25 pokie. KonmpossHy epyny ckaaau 20 npakmu4Ho 300pogux oci6. BusHaueHHs: emicmy 6i/1Ka, o 368°SI3y€ HCUPHI KUC-
somu 4 (FABP4) and C1q/TNF - acoyitiosaHozo 6inka 3 (CTRP3) y cuposamyi kposi nayienmis nposedeHo iMyHOpepMeHMHUM
MemodoMm. BusHaveHHs y cuposamyi kposi 3a2a/1bHo20 xonecmepuHy (3XC) ma ninonpomeidie sucokoi winsHocmi 8id6ysasocs
nepoxkcudasHum memodom. Bmicm mpueniyepudis (TI') susHaueHo gpepmeHmamusHuUM Koa0pumempuyHum memodom. Koediyi-
€HM amepozeHHocmi po3paxosaHo 3a opmynorw A.M. Kaimoea. Pieenv sninonpomeiodie dysce Husvkoi winsHocmi (JIIIJHIIL]) ma
sinonpomeidie Huzvkoi wiabHocmi (JIITHI]) eusnaueHo 3a popmysoro @pidesavoa.

Pe3yasmamu doc1idiceHb ma ix 062080peHHs1. Bya10 ecmaHoé/1eHo, wo xeopi 1 epynu 8i0pi3HAAUCE 6i1bW 8UCOKUMU pI6-
Hsamu 8 cuposamyi kposi TI" y nopiensiHHi 3 xeopumu 2 epynu (p<0,05). Y 2pyni 1 ma 2 eid3nauasacs meHdeHyisi do 3pocmaHHs
3XC ma JIIIHL] (p>0,05) ma docmosipHe 36iavwienHs y 4,04 ma 2,92 pasu JITJHI] nopieHsiHo i3 2pynoto konmpouio (p<0,05).
BcmanosaeHo gipozioHe 36invwenHs FABP4 ma 3nudcenuss CTRP3 y kposi xeopux Ha I'IM na ¢oni LI/l 2 muny 8 nopieHsiHHI 3
xeopumu Ha T'IM 6e3 L[/] (p<0,05). ¥ nayienmis i3 'IM ma L/l 2 muny (1 2pyna) 6ysa susieseHa 360pomHs kopeasiyis mix FABP
4 ma JIIAHL] (r = 0,502, p<0,05), TT (r = 0,596, p<0,001); mixc CTRP 3 ma 3XC (r = -0,507, p<0,05), JIITHL] (r = -0,512, p < 0,05).
Y nayienmie i3 I'IM (2 epyna) 6ysa susigaena 38opomus kopeasayis mis FABP 4 ma JIIJHL] (r = 0,453, p = 0,006), TT (r = 0,439,

p =0,009); mixc CTRP 3 ma 3XC (r =-0,413, p = 0,001), JITHL] (r = -0,429, p = 0,01).

BucHogku. Ocobausocmi 3min emicmy FABP 4 ma CTRP 3 zoeopsimb npo duc6anaHc 8 adunokinogomy o6miHi npu I'IM 3a Ha-
si8Hocmi ma gidcymuocmi /] 2 muny, wo ceiduums npo mema6oaivyHuli 3cye y daHoi kamezopii xeopux. Bzaemose’si30k misxc FABP
4, CTRP 3 ma nokasHukamu s1inidHo2o npoginto moxce cmeepoxcysamu npo 8naue Yux mapkepie ma ainioHuii 06MiH.

Kawouosi cio8a: aduonokinu, 6iomapkepu, ainidu, komop6idHicms, Mema6o1izm.

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, comorbid 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 0of 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 cou-
pled 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 Clq/
TNF-related protein 3 (CTRP3) are state of the art bio-
markers of adipokine profile involved in the regulation
of carbohydrate and lipid metabolism [5; 6]. There data
that elevated levels of circulating FABP4 was associat-
ed 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 sub-
clinical atherosclerosis compared with those in individ-
uals without it [8]. Serum CTRP3 concentrations were
significantly lower in patients with acute coronary
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 pro-
mote the phenotypic 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 meta-
bolic pathways in AMI patients, and it becomes evident
that levels of various biologically active compounds, in-
cluding adipokines, 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.
01180000929, valid term 2017 - 2019 and “Prediction
of the course, improvement of diagnosis and treatment
of ischemic heart disease and arterial hypertension in
patients with metabolic disorders”, 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 Ther-
apy National Institute of the National Academy of Med-
ical Sciences of Ukraine” and Kharkiv Railway Clinical
Hospital No. 1 of the branch “Center of Healthcare” of
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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
consent to relevant diagnostic and treatment proce-
dures was obtained from all the patients), and methods
for that were in accordance with the Helsinki Declara-
tion of 1975, as revised in 1983, the Convention on Hu-
man Rights and Biomedicine developed by the Council
of Europe and Ukrainian legislation.

STEMI was diagnosed based on clinical, instrumental
and laboratory data, according to the criteria proposed
by the Expert Consensus of the European Society of Car-
diology [10]. Diagnosis and management of type 2 DM
were performed following the recommendations of the
American Diabetes Association and the European Asso-
ciation 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 hypo-
thalamic diseases, thyroid disease, symptomatic hy-
pertension, valvular heart disease, chronic heart failure
(CHF) FC 1V to myocardial infarction, chronic obstruc-
tive pulmonary disease, severe liver and renal dysfunc-
tion, severe anemia, malignancy.

All diagnostic tests were performed in the Biochem-
ical Department of the Central Research Laboratory
of Kharkiv National Medical University. Blood serum
samples were collected from the patients on 1 day and
stored at -80 2C. 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 (Avis-
cera Bioscience Inc, USA) following the manufacturers’
instructions, respectively. Serum total cholesterol (TC)
and high-density lipoprotein (HDL) cholesterol 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
colorimetric method using an assay kit “Triglycerides
GPO” produced by “Human” company (Germany). The
atherogenic index (Al) was calculated by the standard
AM. Klimov formula. The levels of very low-density
lipoprotein (VLDL) cholesterol and low-density lipo-
protein (LDL) cholesterol were estimated by the Frie-
dewald 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 be-
tween parameters were quantified by the Pearson cor-
relation coefficient (r). A value of p <0.05 was consid-
ered statistically significant.

Results and discussion. For achieving the aim of
this study, the parameters of lipid and adipokine pro-
files in diabetic and non-diabetic patients in the pres-
ence of AMI were assessed and compared 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 sig-
nificant 4.04 and 2.92 times increase in VLDL, respec-
tively, in comparison to the control group (p <0.05).

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). Meanwhile, there were no significant differences
in FABP4 serum 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
concentrations were observed in patients with coronary
artery disease (CAD) and type Il 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
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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 markers 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

272.31
226.06
#CTRP3 ~FABP4
ng/mL
conditions may suggest important prospective

therapeutic targets for AMI treatment.
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