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DYNAMICS OF ADROPIN AND IRISIN BIOMARKERS IN PATIENTS WITH ACUTE MYOCARDIAL
INFARCTION AND TYPE 2 DIABETES MELLITUS
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SUMMARY. A pressing concern of modern medicine is the search for new biomarkers that can influence the devel-
opment and course of acute myocardial infarction (AMI) in patents with type 2 diabetes mellitus (DM).

The aim — To examine the dynamics of adropin and irisin serum levels in diabetic patients with or without AMI com-
plications.

Materials and Methods. In total, 134 AMI patients were enrolled. Among 60 examined AMI patients (group 1),
41 patients were identified without early cardiovascular (CV) complications of AMI and 19 patients — with complicated
AMI. Among 74 AMI patients with type 2 DM (group lI), there were 48 patients without early AMI complications and
26 patients with early AMI complications. The control group consisted of 20 otherwise healthy persons. Serum levels of
adropin and irisin were measured by enzyme-linked immunosorbent assay.

Results. The adropin and irisin serum levels on day 1 of treatment was low in both nondiabetic (I) and diabetic pa-
tients (1) compared with those in the control group (p<0.05). On the 10th day of treatment, the levels of adropin in group
Il patients without early AMI complications were reduced by 13.91 % compared with those in group | (p<0.05). Group Il
with the presence of early AMI complications showed a reduction of 17.34 % in adropin levels on day 10 compared with
group Il (p<0.05). On day 10 of treatment, the irisin levels in group Il without early AMI complications were reduced by
18.94 % compared with those in group | (p<0.05). In group Il with the presence of early AMI complications on the 10th day,

the irisin levels were reduced by 23.87 % compared with those in group I (p<0.05).
Conclusions. The concentrations of adropin and irisin were significantly low in group Il on day 1 and 10 of hospital
stay. In the dynamics of treatment on day 10, the levels of adropin and irisin remained low in group Il with early CV com-

plications of AMI.
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Introduction. Cardiovascular disease and diabe-
tes mellitus (DM) are globally common health prob-
lems and the leading causes of death. According to
the World Health Organization, the coronary heart dis-
ease (CHD) mortality in 2019 was 8.9 million cases
worldwide [1]. Adverse course of acute myocardial
infarction (AMI) can be fatal in the population. In
2017, the prevalence of type 2 DM accounted for
8.8 % of the world population, and it is projected to
increase to 9.9 % by 2045 [2; 3]. In 2019, diabetes was
the ninth out of ten-leading cause of death with an
estimated 1.5 million deaths in the world [4]. Re-
searchers have found that Ml patients with DM expe-
rienced higher prevalence of adverse cardiovascular
events as compared to non-diabetic individuals [5; 6].
Metabolic markers that affect the development and
course of early cardiovascular (CV) complications in
diabetic patients are still inconclusive. Understanding
the pathophysiological effects of metabolic markers
would identify a diabetic patient at high risk for unfa-
vorable outcome after AMI.

Adropin and irisin are recently identified pro-
teins that may play a role in the development and
progression of acute and chronic diseases, including
AMI and type 2 DM [7; 8]. They may be important
components in the pathophysiological pathways un-
derlying these diseases. Today, the potential mecha-
nisms of adropin and irisin action in cardiac energy
metabolism in comorbid conditions have not been

studied enough. Understanding of the adropin and
irisin metabolic effects would not only provide diag-
nostic tools for early detection of AMI complications
in the presence of type 2 DM but would also help
develop new treatments to regulate metabolic dis-
orders in adverse CV events in AMI.

The aim - to examine the dynamics of adropin
and irisin serum levels in diabetic patients with or
without AMI complications as a means to increase
the understanding of metabolic disorders in this
group of patients.

Material and Methods. In total, 134 participants
with ST-segment elevation AMI (STEMI) in the pres-
ence or absence of type 2 DM aged 59.00 (52.75;
66.00) years with male dominance — 106 (79 %) were
examined. All the patients received a treatment
course in the Government Institution “L.T. Malaya
Therapy National Institute of the National Academy
of Medical Sciences of Ukraine” and the Kharkiv Rail-
way Clinical Hospital No. 1 of the branch “Center of
Healthcare” of Public Joint Stock Company “Ukrainian
Railway” between 01 September 2018 and 31 Decem-
ber 2020. The control group consisted of 20 other-
wise healthy persons aged 56.50 (48.50; 61.75) years.

Depending on the disease course, the patients
were divided into 2 groups during the hospital stay:
patients with uncomplicated AMI and patients who
developed AMI complications such as acute heart
fFailure (HF), acute aneurysm of the apex and inter-
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ventricular septum of the left ventricle (LV), recur-
rence of AMI, paroxysmal atrial fibrillation (AF), ven-
tricular fibrillation (VF), atrioventricular block, de-
creased LV ejection fraction <40 %. Among 60 pa-
tients with AMI (group 1), 41 patients with no early
CV AMI complications and 19 patients with compli-
cated AMI were identified. Among 74 patients with
AMI and type 2 DM (group ll), there were 48 patients
without early AMI complications and 26 patients
with CV complications.

All the patients were diagnosed with AMI, early
complications were examined, and a treatment was
prescribed as recommended by the European Society
of Cardiology guidelines [9]. The concept of early
complications of AMI involved the presence of atrio-
ventricular block, AF, VF, AHF of Killip classes II, IlI, IV,
acute aneurysm of the apex and interventricular sep-
tum of the LV, reduced <40 % LV ejection fraction. All
the patients underwent percutaneous coronary inter-
vention (PCI). Diagnosis and treatment of type 2 DM
was provided according to the American (2018) and
European (2018, 2019) Associations for the Study of
DM joint recommendations and the International Dia-
betes Federation criteria (2019) [10; 11; 12].

The inclusion criterion was STEMI in patients
with the presence or absence of type 2 DM.

Exclusion criteria were type 1 DM, non-ST-seg-
ment elevation acute myocardial infarction (NSTEMI),
COVID-19, autoimmune diseases, pituitary and hy-
pothalamic diseases, thyroid disease, secondary hy-
pertension, valvular heart disease, IV functional
class chronic heart failure to myocardial infarction,
chronic obstructive pulmonary disease, liver and kid-
ney dysfunction, severe anemia, malignancy.

The purpose of each examination was ex-
plained in detail, and a written informed consent
was signed by all participants. The study protocol
was approved by the Bioethical Committee of
Kharkiv National Medical University (Protocol No. 2
dated April 2, 2018), and patient data were ana-
lyzed following the 6th version (2008) of the 1975
Helsinki Declaration.

Diagnostic testing was performed on the basis
of the Biochemical Department of the Central Re-
search Laboratory of Kharkiv National Medical Uni-
versity. Blood samples were collected on days 1 and
14.Serum levels of adropin and irisin were measured
by enzyme-linked immunosorbent assay with the
help of a “Labline-90" (Austria) analyzer using com-
mercial test systems "Human Adropin" and "Human
Fibronectin type Il domain-containing protein 5"
(Elabscience, USA), respectively, in accordance with
the manufacturer instructions. To quantify the adro-
pin and irisin serum levels, the method used was
based on the principle of the sandwich technique for
detecting an antibody pair of the capture antibody

and biotin-labeled detection antibody binding to
captured analyte.

Conventional Doppler echocardiographic imag-
es were obtained with an ultrasound scanner Radmir
ULTIMA Pro30 (Ukraine). A three-channel electrocar-
diograph “Fukuda” FX-326U (Japan) was used to re-
cord standard 12-lead electrocardiograms.

The data obtained were statistically processed
with IBM SPPS software version 27.0 (IBM Inc., USA,
license No. L-CZAA-BKKMKE, 2020). Prism version
9.0.2 (GraphPad software, USA, Serial No. GPS-
2050439-TCSZ-2EDFF, 2021) helped to display the sta-
tistical results graphically. The normality of the quan-
titative data distribution was determined by the Sha-
piro-Wilk test. Statistical analysis involved both
quantitative and qualitative variables. Qualitative
data were presented as percentages. Quantitative
variables were described by the following parame-
ters: median (Me), 25th and 75th percentiles (Q1; Q3).
The nonparametric Mann-Whitney rank test was used
to compare quantitative variables for independent
samples, while the Wilcoxon test was performed for
dependent samples. When comparing the indicators
between three groups, the nonparametric Kruskal-
Wallis test was used. The intergroup comparisons of
sign frequency were performed with the Pearson y?
test. To test statistical hypotheses, the critical level of
significance in this study was 0.05.

Results. The AMI patients with type 2 DM were
found to have lower mean adropin levels on admis-
sion (14.12 (9.44; 16.94) pg/ml (11)) (Fig. 1B) com-
pared with those in AMI patients without type 2 DM
(17.85 (10.42; 20.90) pg/ml (1)) (Fig. 1A) and in the
control group (23.58 (20.86; 26.29) pg/ml) (p<0.001).
On day 10 of hospital stay, the serum adropin levels
were elevated to 19.97 (16.35; 20.99) pg/ml (Il) and
22.11 (20.45; 22.49) pg/ml (1) and the difference be-
tween the two groups was statistically significant
(p<0.001).

Upon admission to the hospital, the serum irisin
levels in AMI patients with type 2 DM demonstrated
declining trends—1.89 (1.49; 2.21) ng/ml (1) (Fig. 1, B)
compared with those in AMI patients without type 2
DM - 2.05 (1.49; 2.35) ng/ml (I) (fig. 1A), but there
were no statistically significant differences between
the two groups (p>0.05). When comparing the irisin
levels in groups | and Il with those in the control
group — 6.59 (3.91; 7.92) ng/ml, differences were
found to be statistically significant (p<0.001). After
10-day treatment, the mean irisin levels were in-
creased in group 1-3.21(2.40; 3.48) ng/mland group
I1-2.10 (1.67; 2.42) ng/ml) (p<0.001).

On day 1 of inpatient treatment, the serum
adropin concentrations among both nondiabetic (1)
and diabetic (ll) patients, who later showed early CV
complications, were low and did not differ from
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Fig. 1. Adropin and irisin levels in nondiabetic (A) and diabetic (B) AMI patients.

those among patients without CV complications
(p>0.05) (Table 1). On day 10 of treatment, the levels
of adropin in nondiabetic (I) and diabetic (ll) patients
with early CV complications was 15.09 % and 18.47 %
lower, respectively, as compared to those in patients
without CV complications (p<0.05). During inpatient
treatment, the serum adropin levels in groups | and
Il with or without the presence of early CV complica-
tions tended to increase compared to day 1 of hospi-
tal stay (p<0.05). In nondiabetic patients (group 1)
with the absence or presence of early CV complica-
tions, the adropin concentrations on day 10 were
6.11 % and 20.27 % reduced, respectively, compared
with the threshold value of this marker (23.58 (20.86;

26.29) pg/ml) (p<0.01). The levels of adropin on day
10 of treatment in diabetic patients (group Il) with or
without early CV complications remained reduced
by 19.17 % and 34.1 %, respectively, compared with
those in the control group (p<0.001). It is worth not-
ing that on the 10th day of treatment, the levels of
adropin in diabetic patients with no early AMI com-
plications represented a 13.91 % reduction com-
pared with those in nondiabetic patients (p<0.05).
Furthermore, the adropin levels in diabetic patients
with the presence of early AMI complications were
reduced by 17.34 % on the 10th day of observation
compared with those in nondiabetic patients
(p<0.05).

Table 1. Mean values of adropin and irisin in groups | and Il, Me (Q25; Q75)

Indicators No complications Early CV complications
Consequences Group | | Group Il Group | Group Il
Adropin, pg/ml
On admission to the 17.21 14.28 16.53 12.87
hospital (10.59; 21.19) (11.14; 17.20) (12.60; 19.19) (8.76; 16.84)
On the 10th day of 22.14 19.06 18.80 15.54
treatment (20.63; 22.62)*# ® (17.85; 20.90)*# (18.17; 19.68)# (11.89; 18.14)
Irisin, ng/ml
On admission to the 2.12 1.86 2.13 1.71
hospital (1.50; 2.34) (1.49; 2.25) (1.59; 2.31) (1.67; 2.16)
On the 10th day of 3.22 2.61 2.43 1.85
treatment (2.53; 3.58)*# (2.37; 3.04)*# (2.29;3.04)# (1.66; 2.09)

Note. * — p<0.05 - differences between groups without and with early CV complications; # — p<0.05 — differences between groups on
admission and on the 10th day of the inpatient treatment; ¢ — p<0.05 - significant differences between groups.

Thus, the serum adropin levels remained low in
both groups during inpatient treatment. However, on
day 10 of treatment, adropin levels were significantly
decreased in diabetic patients regardless of the AMI
course as compared to those in nondiabetic patients.

Onday 1 of inpatient treatment, the serum irisin
concentrations were low among nondiabetic () and
diabetic (Il) patients, who later showed early CV
complications, and did not differ among patients

without CV complications (p>0.05) (Table 1). On day
10 of treatment, irisin levels in nondiabetic (I) and
diabetic (Il) patients with early CV complications was
lower by 24.53 % and 29.12 %, respectively, than
those in patients without CV complications (p<0,05).
During inpatient treatment, the serum irisin levelsin
group | in the absence or presence of early CV com-
plications were significantly increased by 51.89 %
and 14.08 % (p<0.05), respectively, compared with
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those on day 1 of hospital stay. The same trend was
observed in group Il without early AMI complica-
tions, where the irisin levels were significantly ele-
vated by 40.32 % (p<0.05). In group Il, in the pres-
ence of early CV complications, the irisin concentra-
tions tended to increase, but the difference was
statistically insignificant compared to day 1 of hospi-
tal stay (p>0.05). In nondiabetic patients with or
without early CV complications, the irisin concentra-
tions were 2.05 and 2.71 times lower, respectively,
than the threshold value for this marker (6.59 (3.91;
7.92) ng/ml) (p<0.05). The irisin levels on day 10 of
treatment in diabetic patients with or without the
presence of early CV complications remained 2.52
and 3.56 times reduced, respectively, compared with
those in the control group (p<0.05). It should be
mentioned that on day 10 of treatment, the irisin
levels in diabetic patients without early AMI compli-
cations were reduced by 18.94 % compared with
those in nondiabetic patients (p<0.05). Meanwhile,
in diabetic patients with the presence of early AMI
complications, the irisin levels were reduced by
23.87 % on day 10 of observation compared with
those in nondiabetic patients (p<0.05).

Therefore, the serumirisin levels dynamically in-
creased in all patients during treatment. Neverthe-
less, there were low irisin levels despite the dynam-
ics of this marker. It is important to note that the
lowest irisin levels on the 10th day of treatment pre-
vailed in diabetic patients with early CV complica-
tions, indicating a critical level of energy balance in
the body of this patient cohort.

Discussion. Early AMI complications in diabetic
patients pose a serious threat to life and require a
rapid response to prevent death among this catego-
ry of persons. Despite current medical care using
PCl, intensive antithrombotic therapy, DM still seri-
ously negatively affects the prognosis of AMI [13].
The importance of further study on the develop-
ment and progression of early AMI complications
and understanding their pathophysiological mecha-
nisms would improve the diagnosis and treatment of
high-risk diabetic patients. In patients with type 2
DM, in contrast to patients without it, there is a sig-
nificant left-sided heart dilatation [14].

According to Zheng J. et al. [15] and Yu H. Y. et
al. [16], serum adropin levels in patients with CHD
were significantly lower, especially if this marker was
examined in the presence of AMI. Previous study re-
ported that significantly reduced serum adropin
concentrations were found in AF patients. In addi-
tion, patients with persistent AF had decreased se-
rum adropin concentrations as compared to patients
with paroxysmal AF [17]. Askin L. et al. [18] showed a
protective role of adropin in HF and hypertension.
Adropin regulates energy metabolism in the heart

through a number of reactions, such as insulin sig-
naling, glucose and fat oxidation. Such regulation of
energy metabolism may be a source of alternative
therapies for DM with obesity. Kalkan A. K. et al. [19]
demonstrated an association between adropin and
irisin levels and the severity of HF and can serve as
HF diagnostic markers.

Khorasani Z. M. et al. [20] found that serum irisin
levels were lower in DM patients with CV complica-
tions compared with uncomplicated diabetic pa-
tients. Aydin S. et al. [21] revealed low irisin levels in
AMI patients. And according to Berezin A. E. et al.
[22], irisin as a myokin may be involved in the patho-
genesis and course of HF. Low irisin levels were iden-
tified in patients with AMI and HF in the study by
Abd El-Mottaleb N. A. et al. [23]. The finding of
Anaszewicz M. et al. [24] are indicative of low irisin
levels in patients with paroxysmal or persistent AF.
However, some limitations associated with this study
could not be avoided. First, given the adverse effects
of STEMI in diabetic and nondiabetic patients, it
would be interesting to examine CV complications in
diabetic and nondiabetic patients with NSTEMI. Se-
cond, it would be useful to study the dynamics of
energy homeostasis markers during a one-year fol-
low-up including this cohort of patients.

Conclusions. The adropin and irisin levels were
different on the 10th day of observation in AMI pa-
tients with the presence or absence of type 2 DM. It
is worth noting that concentrations of adropin and
irisin were significantly low in diabetic patients on
days 1 and 10 of hospital stay. In the dynamics of
treatment on day 10, the levels of adropin and irisin
remained low in diabetic patients with early CV com-
plications of AMI. These findings provide insights
into adropin and irisin levels in adverse AMI course in
diabetic and nondiabetic patients, which would help
to develop a new approach to the correction of
metabolic disorders in these conditions.

Prospects For further research. A study on en-
ergy metabolism markers in type 2 DM patients 1
year after myocardial infarction is planned.
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OWHAMIKA BIOMAPKEPIB ALPOMIHY U IPUCMHY Y XBOPUX HA rOCTPUN IHOAPKT
MIOKAPAA TA LYKPOBWUW AIABET 2 TUNY

©M. KO. KoTentox
Xapkiscbkuli HauioHanbHuUl Medu4yHul yHisepcumem

PE3HOME. AKTya/ibHO Npo6/ieMoto Cy4acHOi MeauLMHM € NOLLYK HOBUX 6ioMapkepiB, AKi MOXYTb BMJIMBATK Ha
PO3BUTOK Ta nepe6ir roctporo iHdapkTy miokapaa (FM) i3 uykposum giabetom (L) 2-ro Tmny.

MeTa - gocnianTn AvHaMmiky piBHIB aAponiHy W ipUCKMHY B CMPOBATLI KPOBI y MauieHTiB i3 L 2-ro Tuny 3a ymos
HAABHOCTI Ta BiACYTHOCTI ycknaaHeHoro nepebiry M.

MarTepian i meTogu. Y gocnigxeHi 6panun yyactb 134 nauieHTn i3 NIM. Ob6cTexeHo 60 xBopux i3 M (I rpyna) Ta
BMABNIEHO 41 nauieHTa 6e3 paHHiX KapAioBackynApHMX yckaagHeHb MM Ta 19 nauieHTiB i3 ycknagHeHuM nepebirom MM,
Cepep, 74 xBopux i3 M Ta LU, 2-ro Tmny (Il rpyna) Bu3HayeHo 48 nauieHTiB 6€3 paHHix yckaaHeHb MM Ta 26 XBopuX i3
HecnpusaTaMBUM nepebiromM MNM. KoOHTPoJIbHY rpyny ckaasaum 20 npakTMYyHO 340pOBMX 0Ci6. BMicT agponiHy 1 ipucnHy
BM3HAYann iMyHOGEPMEHTHUM METOLOM.

Pe3ynbTaTu. BMiCT agponiHy 1 ipucnHy Ha 1 AeHb NikyBaHHA 6YB HN3bKWIA Y XBOPUX i3 BiACYTHICTIO (1) Ta HasBHICTIO
(1) LLA, 2-ro Tmny, NopiBHAHO i3 rpynoto KoHTposto (p<0,05). Ha 10 goby nikyBaHHA BMICT agponiHy B rpyni Il 6e3 paHHix
ycknagHeHb MM 6yB 3HMXKeHUN HA 13,91 %, nopiBHAHO i3 rpynoto | (p<0,05). Y rpyni Il i3 HAaABHICTIO paHHIX YCKIaAHEHb
M Ha 10 poby piBeHb aaponiHy 6yB 3HMXeHNN Ha 17,34 %, nopiBHAHO 3 rpynoto Il (p<0,05). Ha 10 goby nikyBaHHA BMICT
ipvcnHy y rpyni Il Ta BigCYTHICTIO paHHiX ycknagHeHb M 6yB 3HMXeHU Ha 18,94 %, nopiBHSAHO 3 rpynoto | (p<0,05). Y
rpyni Il i3 HAABHICTIO paHHiX yckaaHeHb M Ha 10 goby piBeHb ipnchHy 6yB 3HMXXEHWNI Ha 23,87 %, NOPIBHAHO 3 rpynoto |
(p<0,05).

BUCHOBKM. BM3HaYeHO 3HAYHO HMXXYMIA BMICT aAponiHy Ta ipucuHy y rpyni Il Ha 1 Ta 10 goby nepebyBaHHs y
CTauioHapi. Y AnHaMiuli nikyBaHHA Ha 10 o6y BMICT afponiHy Ta ipUCMHY 33/1MLWIABCA HU3bKMM Y MAUieHTIB rpynu Il 3
PaHHIMM KapAioBacKyNAPHMUMU yCKNAAHEHHsMM M.

KJ1FOYOBI CJIOBA: 6iomapkepu; eHepreTnyHmin obMiH; iHpapkT Miokapaa; LykpoBuii aiaber.
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