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Background. Irisin is a recently discovered protein involved in energy homeostasis and glucose metabolism, and is
potentially involved in atherosclerosis, obesity, and cardiovascular diseases. The aim of the study was to investigate the
irisin effect on microalbuminuria in obese patients with coronary artery disease (CAD). Methods. Sixty-four adult subjects
with CAD combined with obesity (59.38% of males), mean age 59.43+10.29 years, were enrolled in the study. Control group
included 30 sex- and age-matched subjects. Obese patients with CAD were divided into two groups: group 1 (n=31) without
microalbuminuria, and group 2 (n=33) with microalbuminuria. The urine albumin to creatinine ratio (ACR, range 30-300 mL/
mg) indicated microalbuminuria. Specific enzyme-linked immunosorbent assay was used for serum irisin measurement.
Results. Serum irisin concentrations were significantly different in obese CAD patients with microalbuminuria 121.05
(103.07-133.19) ng/mL and those without it 130.21 (125.21-140.03) ng/mL compared to the control group 147.92 (139.04-
172.55) ng/mL (p<0.001), and irisin level was significantly lower in patients with microalbuminuria in comparison with
normoalbuminuria (p=0.042). Univariate logistic regression analyses showed irisin to significantly influence microalbuminuria
(OR: 0.788, 95% CI 0.589-0.967, p=0.011). Multivariable logistic regression analyses revealed that serum irisin remained
a significant predictor of microalbuminuria (OR: 0.857, 95% CI 0.561-0.988, p=0.044). Conclusions. Lower irisin levels are
an independent predictor of microalbuminuria in patients with CAD combined with obesity. Additional larger longitudinal
studies are needed to confirm these findings.
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INTRODUCTION in the incidence of IHD (2). At the same time, IHD

itself is often combined with obesity and both diseases

Currently, cardiovascular diseases (CVD), mainly
ischemic heart disease (IHD/coronary artery disease
(CAD)), continue to be the leading cause of death in
the world and one of the leading causes of disability.
At the same time, it is especially frightening that the
contemporary situation began to deteriorate in those
regions where previously there were favorable tenden-
cies for its improvement (1). In general, the prognoses
are such that the spread of inappropriate nutrition and
a sedentary lifestyle will only contribute to an increase

aggravate the course of each other. Since obesity is as-
sociated with an earlier development of CVD, with an
increase in mortality, it contributes to the progression
of coronary heart disease (3,4).

Endothelial dysfunction is an important pathogenet-
ic chain in the progression and development of IHD.
Inflammation activation and endothelial dysfunction
are the key points in the development of atherosclero-
sis and are associated with an increased risk of cardio-
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vascular events and CAD (5). Adipose tissue through
the synthesis of a large number of signal peptides has a
significant effect on endothelial dysfunction and ath-
erosclerosis and, accordingly, on CAD (6).

In this regard, great scientific interest arises in order to
study the pathophysiological basis of endothelial dys-
function in greater depth, which will give an impetus
to the identification of new markers and therapeutic
strategies for preventing endothelial dysfunction, and
therefore will lead to a decrease in the risk of pro-
gression of CAD. Early diagnosis and management
of endothelial function seems to be promising for the
treatment of patients with CAD and obesity. Thus,
identification of new biomarkers is a step towards ear-
lier diagnosis and more effective treatment strategies
for individuals from the high-risk group, i.e. obese pa-
tients with coronary heart disease.

Irisin is a recently discovered metabolic hormone that
is expressed mainly by muscles. It is associated with
diseases of the metabolic profile, kidney, insulin resis-
tance, atherosclerosis of carotid arteries (7), ischemic
heart disease, stable angina pectoris, acute coronary
syndromes (8), and obesity (9). However, the available
data are contradictory.

Microalbuminuria is an indicator of the generalized
endothelial dysfunction, and is an early and sensitive
marker of renal and cardiovascular risk (10-15).

Considering the pathogenetic relationship between
endothelial function and ischemic heart disease and
obesity, as well as the involvement of irisin in these
diseases, it seems important to assess the effect of iri-
sin on microalbuminuria as an indicator of endothelial
function in patients with CAD combined with obesity.

The aim of the study was to elicit the effect of irisin on
microalbuminuria as an endothelial dysfunction indi-
cator in obese patients with CAD.

PATIENTS AND METHODS

A total of 64 patients with CAD combined with obe-
sity were enrolled in the study. There were 38 males
(59.38%), mean age 59.43+10.29 years. The diagnosis
of CAD was made in accordance to the recommen-
dations of the 2019 Guidelines on Chronic Coronary
Syndromes (16). The obesity diagnosis was based on
body mass index (BMI) over 30 kg/m* in accordance
with the World Health Organization criteria.

All subjects were divided into two groups according
to the urine albumin to creatinine ratio (ACR): group
1 with albuminuria (30<ACR<300 mg/g; n=31), and
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group 2 without microalbuminuria (ACR <30 mg/g;
n=33). Control group included 30 apparently healthy
subjects without a history of CAD, obesity or over-
weight, and renal abnormalities.

All participants were examined in the Cardiology De-
partment of the Kharkiv City Clinical Hospital No. 27,
which is a clinical base of the Kharkiv National Medi-
cal University. The study groups were matched by age,
sex, severity of clinical condition, and comorbidity.

Exclusion criteria were: severe obesity (BMI >35 kg/
m?), angina pectoris III and IV FC, acute inflamma-
tory, infectious, oncologic, immune and rheumatic
diseases, secondary hypertension, ejection fraction
(EF) <45%, anemia, estimated glomerular filtration
rate (éGFR) <60 mL/min/1.73 m? acute coronary syn-
drome within the previous 3 months, rhythm and con-
duction disturbances, chronic obstructive pulmonary
diseases, and patient discontinuation at any phase of
the study.

Inclusion criteria were: patients with chronic CAD,
angina pectoris not more severe than II functional
class, obesity I class, age >35<75 years, and signed in-
formed consent to participate in the study.

Ethics procedure. The study was performed in accor-
dance with the provisions of the Declaration of Hel-
sinki. The study protocol No. 7, November 6, 2019,
was approved by the Ethics and Deontology Commis-
sion of the Kharkiv National Medical University. All
enrolled subjects signed an informed consent for par-
ticipation in the study.

Measurements. Serum samples were obtained from
blood in a fasting state by centrifugation. Serum level
of irisin was determined by the enzyme immunoassay
assay kits (Cusabio, PR China), according to the man-
ufacturer’s instructions. Intra-assay precision coeffi-
cient of variation (CV) was <8% and inter-assay CV
was <10%. Immunoassay studies were carried out on
a Labline-90 enzyme immunoassay analyzer (Austria).
Routine enzymatic methods were used to determine
triglycerides (TG), total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C) and serum creatinine
(Scr). Fasting glucose (FG) was measured by a glucose
oxidase procedure. eGFR was calculated by CKD-EPI
(Chronic Kidney Disease Epidemiology Collabora-
tion) equation. Echocardiographic examination was
carried out using the Philips HD11XE (USA), accord-
ing to the generally recognized pulse echo method
with an ultrasound frequency of 7.5 MHz.

Statistical analysis. Sample size was determined
through power analysis taking into account the prelim-
inary means with the following assumptions: a 0.05,
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0.05, and power of 95%. A minimum of 26 subjects in
the two groups (total 52 patients) are needed to detect
significant difference in serum irisin levels. Testing of
normality of distribution was done by Shapiro-Wilk
test. In normal distribution, variables were presented
as mean + standard deviation (SD), and in not normal
distribution as median (interquartile range). Categori-
cal variables were given as percentages. The x>-test was
used for comparison of categorical variables. Analy-
sis of variance (ANOVA) or Kruskal-Wallis test was
used to compare more than two groups for normal
and not normal distribution, respectively. To compare
two groups, Student’s t test and Mann-Whitney U test
were used for normally distributed variables and not
normally distributed variables, respectively. In order
to elicit independent predictors of microalbuminuria,
logistic regression analysis was used. The possible con-
founding factors were analyzed in univariate regression
analysis and confounders with a p value of <0.1 were
tested in multivariate logistic regression analysis. The
regression analyses results were indicated as odd ratios
(OR) and 95% confidence intervals (CI). A p value of
<0.05 was accepted as statistically significant. Statisti-
cal analyses of the data obtained was carried out using
Statistica 10.0 statistical software (StatSoft Inc., USA).

RESULTS

The baseline clinical characteristics of CAD patients
with concomitant obesity and control group are pre-
sented in Table 1 according to the presence/absence of
microalbuminuria.

The ANOVA or Kruskal-Wallis test, when appropriate,
showed significantly different levels of systolic blood
pressure (SBP) (129.76+£9.41 mm Hg; 134.9749.11 mm
Hg; 129.02+8.95 mmHg, p=0.023), diastolic blood pres-

sure (DBP) (81.34+6.47 mm Hg; 85.95+5.57 mm Hg,
83.01+6.12 mm Hg, p=0.013), BMI (22.32+2.63 kg/m?,
33.75%2.98 kg/m?*,32.59+3.05 kg/m?, p<0.001), and low
density lipoprotein cholesterol (LDL-C) (2.25 (1.92-
2.57) mmol/L, 2.63 (2.13-3.05) mmol/L, 2.47 (2.09-
2.95) mmol/L, p<0.001), as well as decreased concen-
trations of irisin (147.92 (139.04-172.55) ng/mL, 121.05
(103.07-133.19) ng/mL, 130.21 (125.21-140.03) ng/mL,
p<0.001) among the study subjects comparing the three
groups, i.e. controls, obese CAD with microalbumin-
uria and obese CAD without microalbuminuria. It is
important that all enrolled subjects from both experi-
mental groups and control group were matched by all
other examined parameters, i.e., gender, age, smoking,
EF, fasting glucose, TG, TC, and HDL-C.

When comparing the two main groups depending on
microalbuminuria, it was found that there were no
statistically significant differences in almost all pa-
rameters. As it follows from the group definition, ACR
levels were significantly higher in group 1 (187.29
(151.75-203.91) mg/g) versus group 2 (19.01 (11.27-
25.83) mg/g, p<0.001), and versus control group (14.18
(9.21-21.56) mg/g, p<0.001). Significantly elevated
concentrations of creatinine (Cr) were found in group
1 patients with microalbuminuria (73.69 (64.71-82.92)
umol/L) compared to controls (65.80 (59.09-73.23)
pumol/L, p=0.041), but did not differ significantly
from those without microalbuminuria (69.11 (63.25-
79.67) pmol/L, p=0.057). However, SBP (134.97+9.11
mm Hg versus 129.02+8.95 mm Hg, p = 0.011) and
DBP (85.95+5.57 mm Hg versus 83.01+6.12 mm Hg,
p=0.049) were significantly higher in those patients
with microalbuminuria. On the contrary, irisin con-
centrations were significantly reduced in obese CAD
patients with normoalbuminuria compared to group 1
(121.05 (103.07-133.19) ng/mL versus 130.21 (125.21-
140.03) ng/mL, p=0.042).

Table 1.
Clinical characteristics of study patients and controls.

| Olgen | ot | omeamtnio [, [y [ | g
Age (yrs) 57.21+7.34 59.01£9.87 59.95+10.71 0.512 0.423 0.246 0.7117
Gender, males, n (%) 17 (56.66) 18 (58.06) 20 (60.60) 0950 | 0934 | 0811 | 0875
Smoking, n (%) 7(23.33) 9(29.03) 8(24.24) 0.859 0.804 0.968 0.829
BMI, kg/m? 22.32+2.63 33.75+2.98 32.59+3.05 <0.001 | <0.001 | <0.001 0.129
EF, % 52.39+3.01 52.03+2.98 51.04+3.57 0.226 0.641 0.112 0.235
SBP, mm Hg 129.76+9.41 134.97+9.11 129.02+8.95 0.023 0.032 0.750 0.011
DBP, mm Hg 81.34+6.47 85.95+5.57 83.01+6.12 0.013 0.004 0.297 0.049
Fasting glucose, mmol/L 4.87+1.33 5.19+1.63 491+1.73 0.686 0.405 0.919 0.508
TG, mmol/L 1.58 (1.12-1.79) 1.65(1.15-1.93) 1.59 (1.20-2.03) 0.626 0.587 0.703 0.619
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TC, mmollL 432085 4712093 4.47+0.89 0230 | 0093 | 0498 | 0296
HDL-C, mmol/L (1131%110833) (11532110337) (11%3711023) 0120 | 0107 | 0232 | 0385
LDL-C, mmoliL " o ) (2'123'?3:?’_05) (2'0252 % <0001 | <0001 | 0003 | 0465
Cr, ymolrl (59.8&32.23) (64.;$ igg.gz) (63.22172;.67) 0047 | 0041 | 0272 | 0057
ACR, mglg 1418(021-2156) | 187.20(151.75-203.91) | 19.01(11.27-2583) | <0.001 | <0001 | 0117 | <0.001
Irsin, ng/mL. (139.10‘117-'19722.55) ( 03.10271-i0353.19) (125.12319'12:0.03) <0001 1 <0001 | <0.001 | 0.042

Values are presented as mean + standard deviation, n (%), mean (interquartile range); p — difference among 3 groups; p1 - difference between
group 1 and control; p2 - difference between group 2 and control; p3 - difference between groups 1 and 2; NS - nonsignificant (p<0.05);
SBP - systolic blood pressure; DBP - diastolic blood pressure; BMI — body mass index; TG - triglycerides; TC - total cholesterol; HDL-C
- high-density lipoprotein cholesterol; LDL-C - low-density lipoprotein cholesterol; EF - ejection fraction; Cr - creatinine; ACR - urine

albumin to creatinine ratio.

Relationship of serum irisin concentrations with
microalbuminuria

Microalbuminuria was considered as an indicator of
endothelial dysfunction in obese patients with CAD.
It was found that serum concentrations of irisin in
group 1 (with microalbuminuria) were significantly
reduced compared to control group (121.05 (103.07-
133.19) ng/mL versus 147.92 (139.04-172.55) ng mL,
p<0.001). Moreover, in group 2 (without microalbu-
minuria) there was a significant decrease in this pep-
tide also compared to control group (130.21 (125.21-
140.03) ng/mL versus 147.92 (139.04-172.55) ng/mL,
p<0.001).

The association of serum irisin with microalbuminuria
was analyzed among all enrolled subjects (n=64) using
logistic regression; the presence of microalbuminuria
was coded as 1 (yes) and absence as 0 (no). At the first
stage, univariate logistic analysis was performed to find
independent influencers on endothelial dysfunction
indicated as microalbuminuria. Confounders with a
significance of p<0.1 in univariate regression analy-
sis were considered as needed for further multivariate
logistic regression analysis. Table 2 shows that serum
irisin level (OR: 0.788, 95% CI 0.589-0.967, p=0.011);
SBP (OR: 1.048, 95% CI 1.019-1.082, p<0.001); DBP
(OR: 1.039, 95% CI 1.015-1.061, p=0.026); BMI (OR:
1.031, 95% CI 1.003-1.099, p=0.027); LDL-C (OR:
1.019, 95% CI 1.005-1.511, p=0.036), and Cr (OR:
1.016, 95% CI 1.005-1.028, p=0.004) were indepen-
dent confounding factors for the presence of microal-
buminuria in obese patients with CAD (Table 2).
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Table 2.

Logistic regression analysis to determine risk factors for
developing microalbuminuria.

Parameter | Univariate logistic regression Multivariate _Ioglstlc
regression
OR (95% Cl) p OR (95% Cl) p
Age, years 1.017 (0.951-1.069) | 0.401
Gender, 1.088 (0.781-1.824) | 0.782
1.027
2 -
BMI, kg/m 1.031(1.003-1.099) | 0.027 (0.978-1.102) 0.071
1.025
SBP, mmHg | 1.048 (1.019-1.082) | <0.001 (1.009-1.047) 0.012
1.018
DBP, mmHg 1.039 (1.015-1.061 | 0.026 (0.976-1.056) 0.739
Fasting glucose, | 4 154 0.909-1.438) | 0.793
mmol/L
TG, mmol/L | 1.231(0.893-1.289) | 0.591
TC, mmol/L | 1.356 (0.899-1.478) | 0.784
HDL-C, mmol/L | 1.275(0.781-1.889) | 0.833
1.010
LDL-C, mmol/L | 1.019(1.005-1.511) | 0.036 (0.688-1.859) 0.431
EF, % 0.946 (0.312-2.239) | 0.735
Cr (umol/L) 1.012(1.009-1.031 | 0.004 1.003 0.039
: ‘ ‘ ' (1.002-1.097) |~
Irisin, ng/mL | 0.788 (0.589-0.967) | 0.011 0.857 0.044
19 -85 050 T 05610988 |

Data are presented as odds ratio - 95% confidence interval (OR 95%
CI); SBP - systolic blood pressure; DBP - diastolic blood pressure;
BMI - body mass index; TG - triglycerides; TC - total cholesterol;
HDL-C - high-density lipoprotein cholesterol; LDL-C - low-den-
sity lipoprotein cholesterol; EF - ejection fraction; Cr - creatinine;
ACR - urine albumin to creatinine ratio.

In the next step, these were analyzed in a multivariate
logistic regression model. Serum irisin concentration
remained a significant predictor of microalbuminuria
(endothelial dysfunction) after multivariate logistic
regression (OR: 0.857, 95% CI 0.561-0.988, p=0.044).
Furthermore, SBP (OR: 1.025, 95% CI 1.009-1.047,
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p=0.012) and Cr (OR: 1.003, 95% CI 1.002-1.097,
p=0.039) also remained significant predictors of mi-
croalbuminuria, in contrast to BMI (OR: 1.027, 95
CI 0.978-1.102, p=0.071); DBP (OR: 1.018, CI 95%
0.976-1.056, p=0.739); and LDL-C (OR: 1.010, 95% CI
0.688-1.853, p=0.431), which became nonsignificant
in multivariate logistic regression analyses.

DISCUSSION

The key results of our study were that, firstly, the new
peptide irisin turned out to be an active independent
factor in the development of microalbuminuria in pa-
tients with CAD and obesity. This result indicates the
important place of the studied peptide in the patho-
genetic process of the development of endothelial
dysfunction. And the latter, in turn, is one of the key
points in the development of ischemic heart disease.
This gives great prospects for further in-depth under-
standing of the physiology of the development and
progression of CAD in patients with obesity.

Second, the present study demonstrated that serum
irisin may correlate with DBP and SBP in the stud-
ied patients, since these parameters, along with irisin,
were significantly higher in those subjects with micro-
albuminuria compared to normoalbuminuric ones.
Possibly, higher levels of irisin may be considered as
a factor in reducing the risk of microalbuminuria in
patients with CAD and obesity.

It is important that the study by Wang et al. (17)
showed definitely similar results close in significance.
They pointed out the relationship between the de-
crease in irisin with albumin excretion and dilation of
arteries. However, it is worth noting that in this study,
there were only patients with type 2 diabetes mellitus
(T2DM), while our study patients were without it.

An important recent review work (18) demonstrated
irisin as a potential treatment agent for vascular dys-
function in individuals with hypertension and ath-
erosclerosis. At the same time, the focus was on the
fact that irisin can partially improve vascular function
caused by obesity and T2DM. It is also noted that to-
day, there are many gaps in understanding the role of
irisin in endothelial regulation. Our work was also
aimed at reducing the volume of such gaps, especially
with CVD.

Mageswari et al. (19) showed an interrelation of iri-
sin with renal pathology. However, their work had
rather contradictory results, since according to their
data, eGFR was negatively correlated with irisin (r=-
0.324, p=0.034), however, irisin concentrations were

significantly increased with nephropathy in compar-
ison with those without it. This inconsistency makes
it difficult to interpret such results and compare them
with others. In addition, they only examined diabetics,
as opposed to the current study.

The study by Hu et al. (20) demonstrated a significantly
reduced concentration of irisin in macroalbuminuria
than in normoalbuminuria and microalbuminuria.
In contrast to our work, only diabetics were includ-
ed in the study. However, it was shown that irisin in
patients with T2DM negatively correlated with fasting
plasma glucose and creatinine, and positively correlat-
ed with creatinine clearance. The association of irisin
with vascular lesions also suggested that serum irisin
was significantly reduced in patients with retinopathy
compared to patients without diabetic retinopathy. In
general, the results of their study can be interpreted as
the fact that the concentration of irisin is associated
with the presence of vascular and endothelial patholo-
gy through the presence of diabetic nephropathy and
diabetic retinopathy.

Shelbaya et al. (21) found significantly lower irisin
levels in diabetics compared to controls (p<0.001).
They also found a significant negative correlation
between irisin and ACR, serum creatinine, SBP and
DBP, which can be compared with the data found in
our study. At the same time, they also showed a con-
nection between the discussed protein and duration of
diabetes, BMI and HbAlc. However, on multivariate
analysis, they found that duration of diabetes was the
only independent factor associated with irisin. Their
study enrolled only T2DM patients. Overall, this work
confirmed our hypothesis that patients have a more
significant decrease in irisin levels when renal dys-
function is present.

In line with our findings are data from the study con-
ducted by Yang et al. They showed that high serum iri-
sin levels were associated with a reduced risk of CKD,
while they mostly underlined a significant effect of the
percentage of fat on the relation with albumin and re-
nal pathology (22).

A meta-analysis (23) of 1735 patients with T2DM
showed that patients with microalbuminuria had sig-
nificantly lower serum irisin levels compared with
diabetics with normoalbuminuria. This review also
indicated that irisin was significantly reduced with
macroalbuminuria compared to microalbuminuria,
and those with eGFR <60 mL min 1.73 m? had signifi-
cantly reduced irisin levels compared with eGFR 260
mL min 1.73 m? . In general, this work also supports
our hypothesis, however, only diabetics were taken
into account in that work, while our study included
patients with CAD and obesity.
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Sadeghi Shad et al. (24) also confirmed irisin to be
involved in the regulation of the progression of CKD
from stage 2 to stage 4. Irisin levels decreased signifi-
cantly according to the progression of CKD.

It is worth considering the work that linked irisin and
cardiovascular pathology. For example, a recent study
by Khorasani et al. (25) showed that the level of irisin
in blood serum was significantly reduced in the pres-
ence of CAD in diabetics compared with the group of
diabetic patients without CAD. It should be noted that
after adjustment for the potential confounding factors,
irisin levels remained associated with the presence of
CAD in diabetes. This is consistent with our results.

Anastasilakis et al. (26) showed the presence of myo-
cardial infarction and CAD to be associated with a
decrease in irisin. Irisin was not inferior to CK-MB
in predicting myocardial infarction. They summarize
that irisin production is associated with myocardial
blood supply. Weng (27) indicated the same conclu-
sion in his study. Irisin levels were a predictor of CAD,
and low concentrations of irisin were potentially as-
sociated with the presence and severity of CAD. Efe
et al. (28) also conclude that irisin is an independent
indicator of the severity of stable CAD. Similarly, the
findings reported by Pan et al. (29) suggest that at
higher irisin levels, a higher survival rate is observed
in patients with stable CAD, and irisin is significantly
reduced in patients with CAD.

Our results also indicate a link between coronary
heart disease and a significantly lower level of irisin, as
in the studies presented above.

A prospective population-based study by Hisamatsu
et al. (30) found higher levels of irisin to be associated
with a lower chance of developing coronary athero-
sclerosis, and irisin was also recognized as an obliga-
tory prognostic marker for coronary heart disease, as
well as a therapeutic strategy for CVD. Such work is
of interest, but the study had important limitations as
only Japanese men were included.

It is also worth noting in terms of discussion the study
by Bi et al. (31). They showed that irisin strengthened
the function of endothelial barrier and was a factor
that favorably influenced the course of diseases as-
sociated with microvascular leakage. Microvascular
permeability is a key sign of cardiovascular and renal
diseases. In addition, irisin has the ability to suppress
inflammation and to increase survival.

It is also important to compare our results on irisin
and microalbuminuria link with data describing the
relationship of irisin and other markers of endothelial
dysfunction. At the same time, there is still a very lim-
ited amount of such kind of works.
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Huerta-Delgado et al. (32) found negative correlations
between irisin and triglycerides, soluble neural cell
adhesion molecule, intercellular adhesion molecule-2,
vascular cell adhesion molecule-1 and monocyte che-
moattractant protein-1, and positive correlations with
TC, HDL-C and LDL-C. Decrease in irisin leads to
inadequate suppression of oxidative stress and inflam-
mation. However, this work was carried out in patients
under 16 years of age. In general, their results confirm
the presence of a connection between irisin and endo-
thelial function.

The relationship between irisin and endothelial dys-
function biomarkers in models is also evidenced in the
work by Fu et al. (33). They found that irisin enhanced
vasorelaxation in spontaneously hypertensive rats,
which could indicate a role for irisin in increasing ni-
tric oxide expression and phosphorylation of endothe-
lial nitrate oxide synthase (eNOS) in endothelial cells.
Hou et al. (34) found that irisin had a beneficial effect
on endothelial function in obese mouse models. Most
likely, irisin can stop endothelial dysfunction in obesi-
ty through exposure and regulation of processes in the
perivascular adipose tissue. Inoue et al. (35) showed
in humans that aerobic exercise increased irisin levels
and this, in turn, led to a decrease in arterial stiffness
in obese adults. In general, most of the data available
to date are consistent with our results. Consequently,
serum irisin is promising for use as a biomarker for as-
sessing the risk of developing microalbuminuria and
endothelial dysfunction.

The present study showed that serum irisin correlated
with the parameters of endothelial, vascular and renal
function. Irisin may be involved in the pathogenesis
of ischemic heart disease, obesity and renal problems,
not just diabetes. Additional extensive studies are re-
quired to accurately explain and elucidate the role of
irisin in the progression of CAD, obesity, and the most
important chains of these diseases such as atheroscle-
rosis, vascular and endothelial dysfunction, and in-
flammation. In addition, we did not find a correlation
between serum irisin and lipoprotein fractions, which
are the key in understanding the pathogenesis of CAD.

There are few works aiming at studying the role of
irisin in stable and acute forms of ischemic heart dis-
ease. There are many gaps in identifying the links be-
tween irisin and various instrumental and laboratory
markers of endothelial dysfunction and atherosclero-
sis. There is a lack of evidence for the role of irisin in
atherosclerosis, its relationship with lipoproteins, tri-
glycerides, and, for example, with the intima-media
thickness.

The presented study showed that a decrease in the
concentration of irisin in blood serum correlated with
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the development and progression of renal patholo-
gy, more precisely, microalbuminuria as its incipient
marker. We assume that irisin can be considered as an
important participant in the formation of endotheli-
al dysfunction in patients with CAD associated with
obesity. We associated a decrease in irisin concentra-
tions with the cumulative effect of the pathogenetic
factors of ischemic heart disease and obesity, namely,
that progressive atherosclerotic changes, together with
low-gradient inflammation in obesity, suppressed the
production of irisin. We suggest that low physical ac-
tivity was probably the general rule for patients with
microalbuminuria and low irisin levels. This associa-
tion has been shown in earlier studies. Subjects with
greater physical activity were less likely to have micro-
albuminuria and renal pathology (36,37).

Our work had some limitations. It should be stated
that the sample size was in some degree limited for
definitive conclusions. Furthermore, a possible lim-
itation can be attributed to the absence of patients
with normal BMI and severe obesity, although this is
what made it possible to single out a definite cohort
of patients. Thus, further studies with large popula-
tions will provide great opportunities and certainties.
In addition, a cross-sectional design was used in our
study. Therefore, the causal relationship could not be
accurately confirmed. This will be explored in future
longitudinal studies.

CONCLUSION

A decreased level of irisin in serum was found in obese
patients with CAD compared with healthy controls.
The reduced levels of serum irisin are an independent
predictor of microalbuminuria in patients with com-
bined CAD and obesity. Irisin can be suggested as an
important player in the pathogenesis of renal and en-
dothelial function lesions in obese patients with CAD.
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SAZETAK

[RISIN KAO PREDIKTOR MIKROALBUMINURIJE U PRETILIH BOLESNIKA S KORONARNOM
BOLESCU

Y. KOVALOVA!, B. SHELEST? T. RUDENKO?, M. KHVYSIUK?, M. KOLOMIIETS?

'Odjel interne medicine broj 2, Klinicka imunologija i alergologija po imenu akademika L.T. Malaya,
Harkovsko nacionalno medicinsko sveuciliste, Harkov; ?Odjel za unutarnje i profesionalne bolesti, Harkovsko
nacionalno medicinsko sveuciliste, Harkov; *Odjel za terapiju, nefrologiju i unutarnju medicinu, Harkovska
medicinska akademija za poslijediplomsko obrazovanje, Harkov, Ukrajina

Pozadina: Irisin je nedavno otkriveni protein koji sudjeluje u energetskoj homeostazi i metabolizmu glukoze i potencijalno
je ukljuéen u aterosklerozu, pretilost, kardiovaskularne bolesti. Cilj studije bio je istrazZiti u€inak irisina na mikroalbuminu-
riju u pretilih bolesnika s ishemijskom bolesti srca (IBS). Uzorak i metode: 64 odrasla ispitanika s koronarnom bole$éu u
kombinaciji s pretiloséu (59,38 % muskaraca), prosjec¢ne dobi 59,43+10,29 godina; 30 ispitanika sastojalo se od kontrola
uskladenih po spolu, dobi. Pregledani pretili bolesnici s IBS-om podijeljeni su u dvije skupine. Prva skupina (n=31) bila
je bez mikroalbuminurije, a u drugoj su skupini (n=33) bili bolesnici s mikroalbuminurijom. Omjer albumina i kreatinina u
mokraci (ACR u rasponu od 30-300 mL/mg) bio je pokazatelj mikroalbuminurije. Za mjerenje irisina u serumu koristen je
enzimski imunosorbentni test. Rezultati: Utvrdeno je da se koncentracije irisina u serumu znacajno razlikuju u pretilih bo-
lesnika s IBS s mikroalbuminurijom 121.05 (103,07-133,19) ng/mL i bez mikroalbuminurije 130,21 (125,21-140,03) ng/mL u
usporedbi s kontrolnom skupinom 147,92 (139,04-172,55) ng/mL, p<0,001, a razina irisina znac¢ajno je smanjena u bolesni-
ka s mikroalbuminurijom u usporedbi s normoalbuminurijom, p=0,042. Univarijatne logisti¢ke regresijske analize pokazale
su da je irisin znacajno utjecao na mikroalbuminuriju (OR: 0,788, 95 % CI 0,589-0,967, p=0,011). ViSe varijabilne logisticke
regresijske analize otkrile su da je irisin u serumu ostao znac¢ajan prediktor mikroalbuminurije (OR: 0,857, 95 % CI 0,561-
0,988, p=0,044). Zakljucak: Nize razine irisina neovisni su prediktor mikroalbuminurije u bolesnika s koronarnom boleséu u
kombinaciji s pretiloséu, ali potrebne su daljnje vec¢e longitudinalne studije kako bi se potvrdili ti nalazi.

Kljuéne rijeci: irisin, pretilost, ishemijska bolest srca, mikroalbuminurija, endotelna funkcija
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