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Worldwide, ischaemic heart disease is the
single most common cause of death and its fre-
quency is increasing. However, in Europe, there
has been an overall trend for a reduction in
ischaemic heart disease mortality over the past
three decades [1]. Ischaemic heart disease now
accounts for almost 1.8 million annual deaths,
or 20 % of all deaths in Europe, although with
large variations between countries [2, 3].

Basu et al. found that althrought IL-22
was secreted by various types of cells, Th22
(CD4 + IL - 22 + T) cells were the critical source
of IL-22 during the later stages of inflamma-
tion, indicating that Th22 may be essential
for controlling chronic inflammation. The ef-
fector cytokine of Th22 cells is 1L-22, which
belongs to the IL-10 cytokine family and binds
to the heterodimeric receptor complex consist-
ing of the IL-10 receptor (IL-10R) B chain and
IL-22R.

Because IL-22R is expressed almost exclu-
sively on nonimmune cells, IL-22 acts primar-
ily on tissue cells such as epithelial cells and

smooth muscle cells [4]. After binding to its re-
ceptor complex, IL-22 activates numerous sig-
naling pathways including the Janus kinase/
signal transducers and activators of transcrip-
tions (JAK/STAT) pathway, predominantly
STAT 3, and the three major MAPK pathways
[6]. IL-22 is upregulated in a number of chro-
nic inflammatory and autoimmune disease,
and the exact role of IL-22 appears to depend
on specific inflammatory microenvironments:
the protective role of IL.-22 has been found in
a myocarditis model [6]

By information of Ogyi Park IL-22 reduses
glucose level in serum as a result of inhibition
of gluconeogenesis in liver, which is medicated
VIA blocking signal transducer and activator
of transcription 3 (STAT 3) pathway.

Role of IL-22 in cardial disease was shown
in Ying-zolong Lin study [6]. IL-22 plays role
in atherosclerosis as a marker of inflamma-
tory process, there was significant increasing
of IL-22 serum level in patients with acute
forms of ischemic heart disease.
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Aim is to assess the state of immune in-
flammation based on the study of serum cal-
protectin level, as well as to analyze the pres-
ence and character of links with carbohydrate

metabolism parameters based on the study of
blood glucose, insulin and insulin resistance in
patients with acute MI and DM type 2.

MATERIALS AND METHODS

The study involved examination of 110 pa-
tients (mean age 65.25+0.09 years) who un-
derwent treatment at myocardial infarction
department of Kharkiv City Clinical Hospital
No 27 and Kharkiv Railway Clinical Hospital
No 1. The main group included 64 patients (ave-
rage age 65.31 £ 1.62 years) with acute MI and
concomitant DM type 2. The comparison group
consisted of 46 patients with acute MI with-
out DM type 2 (mean age 65.19 + 1.22 years).
Groups were matched according to age and
gender.

The design of the study implied primary
laboratory examination of patients during the
first day of the acute MI with ST segment ele-
vation onset prior to percutaneous intervention
or thrombolytic therapy and their distribution
into groups depending on the presence or ab-
sence of concomitant DM type 2.

Press of coronary stenosis, location of
the occlusion in patients with acute MI, DM
type 2 and isolated acute MI was estimated
by coronary angiography showed that the most
frequently occlusion was diagnosed in left an-
terior descending coronary artery (LAD). In-
farction — depended artery was LAD in 85 %
of patients with comorbidity of acute MI and
DM type 2. In the remaining 15% of patients
with acute MI and DM type 2 the infarction
was registered in right coronary artery (RCA).
The patients of comparison group showed the
same results. 75 % of patients of this cohort
had MI in LAD, 20 % of patients — in RCA
and remaining 5 % of patients — in left cir-
cumflex artery (LCX).

Arterial hypertension was diagnosed either
in 100 % of patients in the main group or
the comparison group. Duration of the DM
type 2 according to the outpatient card was
3—10 years.

A complicated course of acute MI in the
form of acute heart failure (pulmonary oede-
ma) was found in 12 patients with DM type 2
and 8 patients of comparison group. Rhythm
disturbances in patients with acute MI and

DM type 2 were detected in the form of atrial
fibrillation in 4 cases, extrasystolic arrhythmia
was seen in 6 patients of this group. Patients
with isolated acute MI, extrasystolic arrhyth-
mia was found at the same number of patients
(6 cases). Atrial fibrillation was observed in
3 patients with acute MI. Conduction distur-
bances were detected in the form of AV block of
different degree, bundle branche block in 10 pa-
tients with comorbidity of DM type 2 and acute
MI and in 12 patients with isolated acute MI.

Blood glucose concentration was determi-
ned by glucose oxidase method. Insulin level
was determined by immunoassay using test
system EIA-2935, Insulin ELISA (Germany).
Serum interleukin-22 level was established by
immunoassay using the MRP8/14 ELISA KIT
(Switzerland) test system.

The level of carbohydrate metabolism dis-
ruption was assessed by calculating homeosta-
sis model assessment (HOMA), QUICKI, Caro
indices of insulin resistance by the following
mathematical formulas:

HOMA Index:
(G,x1)/22.5
Caro Index =G/ I,

where I is fasting insulinemia (mcU/ml),
G, is fasting glycemia (mmol/l).
QUICKI Index = 1/ [log (I) + log (G )]

where G, is fasting glycemia (mg/dl),
I, is fasting insulinemia (mcU/ml).

The value of the insulin level > 12 mcU/ml;
HOMA index > 2.6; QUICKI < 0.331; Caro
Index < 0.33 indicates insulin resistance. Tro-
ponin I in serum was measured by ELISA.

Statistical analysis was performed using
BIOSTAT 3.4 statistical software. Estimation
of the difference between the groups in the di-
stribution of close to normal was carried out
by parametric methods using Fisher’s test (F).
The presence of interlinks between the studied
indices was determined by Pearson’s correla-
tion (R). The differences were considered stati-
stically significant in p < 0.05.
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Table
Indices of carbohydrate metabolism, interleukin-22
in patients with acute MI in the presence or absence of DM type 2
Index Patients with acute M1 Patients
unit of Meastirement with DM type 2 with isolated Acute MI
n =64 n =46
. 26.58 + 6.61 49.73 +£4.08
Interleukin-22; ng/ml p<0.01 p<0.01
Troponin L ne/ml 5.43 +1.26 3.96 £4.21
P - N8 p>0.05 p>0.05
. 29.57 £ 0.67 2.46 +£0.25
Insulin, plU / ml p>12 p<0.01
11.17 £ 0.56 4.62 +0.16
Glucose, mmol/L p<0.01 <001
. 12.61 +0.87 0.45+0.05
HOMA index p>26 p<0.001
Caro index 0.32 £0.02 2.49 + 0.61
p<0.33 p < 0.001
. 0.31 +£0.005 1.17+0.12
QUICKI index p <034 p < 0.001

RESULTS AND THEIR DISCUSSION

Patients with acute MI in combination with
DM type 2 were found to have a significant in-
creasing of interleukin-22 by 25.9 % (p < 0.001)
compared to patients with acute MI without
DM type 2. The results are presented in Table.

As for the level of insulin in serum, the con-
centration of this parameter in patients with
combined course of acute MI and DM 2 type
significantly exceeded those in patients with
acute MI without DM type 2.

Assessment of carbohydrate metabolism re-
vealed changes in the form of statistically sig-
nificant increase in the concentration of fasting
glucose in patients with acute MI in combina-
tion with DM type 2 by 41.8 % when compared
to patients with isolated acute MI.

In patients with acute MI and DM type 2
level of index HOMA was more than 2.6, index
Caro < 0.33 and index QUICKI 0.0331. Insulin,
index HOMA, Caro and QUICKI showed pro-
cess of insulin resistance in patients with acute
MI and DM type 2. Patients with isolated acute
MI had insulin resistance indexes at normal
range.

The level of HOMA index in patients with
acute MI and concomitant DM type 2 when
compared to patients with isolated acute MI
was also higher (differences are statistically
significant, p < 0.01). Caro index, reflecting

the sensitivity of tissues to insulin, showed
changes in the form of reduction of this param-
eter in comorbidity of acute MI and DM type 2
compared to patients with isolated acute MI.
Similar changes were obtained in QUICKI in-
dex, which was significantly lower in patients
of the main group with comorbidity of acute M1
and DM type 2.

Concentration of troponin I did not show
reliable differences, the level of this parameter
in patients with acute MI and DM type 2 com-
pletely corresponded to that in patients with
isolated acute MI.

The presence and character of the links be-
tween the studied parameters were assessed by
correlation. Patients with acute MI in the pres-
ence of DM type 2 were found to have a nega-
tive correlation between serum interleukin-22
and insulinemia (R = -0.32; p < 0.05), HOMA
index (R = —-0.43; p < 0.05) and level of fasting
glycemia (R = —0.63; p < 0.05). The obtained
results indicate that changes of anti-inflamma-
tory indicator interleukin-22 is accompanied
by changes of carbohydrate homeostasis in the
form of an increase in the insulin resistance de-
gree in patients with acute MI and DM type 2.

The results obtained in our study do not
contradict the data of other authors of the world
medical community. Thus, the team of authors
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led by Ortega F. provided information on a re-
lationship between interleukin-22 with chronic
inflammation and metabolic disorders, such as
a decrease in tissue sensitivity to insulin [7].
In addition, there are data [8] regarding an
association of the concentration of circulating
interleukin-22 with excessive body weight and
obesity.

The positive effect of IL-22 on the state of
carbohydrates is shown in the work Sumaira

Z Hasnain [9] due to the reduction of oxidative
stress in pancreatic islet cells in obesity, along
with the activation of the expression of antioxi-
dant system genes. In addition, high levels of
IL-22 resulted in decreased insulin secretion,
which was equivalent to levels of insulin in the
absence of metabolic abnormalities. That is,
TL-22 can be considered as a mediator regulat-
ing insulin secretion and oxidative stress.
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In patients with acute myocardial infarction in combination with type 2 diabetes mellitus, a significant
increase in the level of interleukin-22 was found by 25.9% (p < 0.001) compared with patients with AMI without

type 2 diabetes.

Analysis of carbohydrate metabolism revealed changes in the form of a possible increase in fasting glucose
concentration in patients with AMI in combination with type 2 diabetes by 41.8 % (p < 0.001) when compared

with patients with isolated AMI.

The negative correlation was found between serum interleukin-22 and insulinemia (R = —-0.32, p < 0.05),
HOMA index (R =-0.43; p < 0.05) and the level of fasting glucose (R =-0.63; p < 0.05).

The results indicate that the increase in autoimmune activity due to the anti-inflammatory parameter
of interleukin-22 is accompanied by an increase in the degree of insulin resistance in patients with AMI and

type 2 diabetes.

Keywords: diabetes mellitus, acute myocardial infarction, interleukin-22, insulin resistance.
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B3AEMO3B’'A30K MAPAMETPIB BYIJTIEBOAHOIO OBMIHY
TA IHTEPJIEWKIHY-22 Y XBOPUX HA TOCTPUW IHOAPKT MIOKAPAOA
3 YPAXYBAHHAM KOMOPBIAHOINO LLYKPOBOIO AIABETY 2 TUMY.

Kypasavosa M. L., Puangina H. I'!, [lynaesa 1. I1.2
! XapriscbKuti HAUIOHAbHUT MeOuuHUL YHigepcumem, m. Xapkis, YVkpaina;
2 Xapriecvka meouuna akademis nicasounaomrmol oceimu, m. Xapkis, Yepaina
mzhuravleva2017@gmail.com

VY XBopHX Ha roCTpUil iIH(APKT MIoKapaa y IOeTHAHHI 3 IyKPOBUM giadeToM 2 THUIY 3HAULEHO JOCTOBIpHE
OIABUIEHHA PIBHSA IHTepJIeHKiHy-22 Ha 25.9% (p < 0,001) y mopisHauul 3 xBopumu Ha ['IM 6es 1] 2 Tury.

AHaJri3 TOKa3HUKIB BYTJIEBOJHOT0 0OMiHY BUSBUB 3MIHU y BUIVIS1 BIpOT1JHOT0 3pOCTAHHS KOHIIEHTPA-
mii rirroro3u HaTtie, y xBopux Ha ['IM y moenunauwi 3 I[J[ 2 Tuny ma 41,8% (p < 0,001) mpu 3icTaBIeHH] 3 XBO-
puMmu Ha i3onboBanuit ['TM.

BHalieH0 3BOPOTHIN KOPEIAIIAHUN 3B 130K M1 1HTEepJIeHKIHOM-22 CUPOBATKM KPOBI Ta 1HCYJI1IHEMIEO
(R=-0.32; p <0,05), immexcom HOMA (R =-0.43; p < 0,05) Ta piBHem ririkemii Hatiie (R =-0.63; p < 0,05).

OTrpuMaHi pe3yJbTaTH CBITYATH IIPO Te, 10 3POCTAHHS IMyHO03aI1aJIbHOI AKTUBHOCTI 3a paXyHOK ITPOTHU-
3aIIaJIbHOrO IIapaMeTpa 1HTepJIeHKIHY-22 CYIPOBOIKYETHCA 3POCTAHHAM CTYIIEHA 1HCYJI1HOPE3UCTEHTHOCTL
y xBopux Ha ['IM ra I1J] 2 Tumy.

KinwyoBi cimoBa: mykposuii qiadber, rocTpuil iIHQapKT MIOKap/Iy, IHTEPJIeHKIH-22, 1HCYJI1HOPE3UCTEHT-
HICTB.

B3AMMOCBA3b MNAPAMETPOB YIMEBOOHOIO O6GMEHA
N UHTEPNIEMKUHA-22 Y BOJIbHbIX OCTPbIM UH®APKTOM MUOKAPLOA
C KOMOPBUAHbLIM CAXAPHBIM AVUABETOM 2 TUNA.

Kypasnesa M. U.!, Peiaguuna H. I, Jlynaesa HU. I1.2

I XapvKo8CKUll HAUUOHANbHBLL MEOUUUHCKUL YhUuBepcumem, e. Xapvkos, Yrpauna,;
2 Xapvrosckas MeOUUuUHCKAA AKA0eMUA NOCTCOUNTIOMH020 06pa308anus, 2. XapbKos, YKkpauna
mzhuravleva2017@gmail.com

¥V GOJIBHBIX C OCTPHIM HHPAPKTOM MHOKAP/IA B COUETAHHUH C CAXapHBIM quadeToM 2 THIa HaHJeHO JOCTO-
BEpHOE IOBBIIIIeHNe YPOBHS HHTepaeknHa-22 Ha 25,9 % (p < 0,001) mo cpasuenuio ¢ 6onpabiMu OVIM 6e3 CJ]
2 Tuna.

Awmasus mokasaresieil yriieBoJHOTO oOMeHa 00HAPYIKUJI M3MEHEHUs B BHUJe BO3MOKHOI'O POCTA KOHIIEH-
Tpanuu rIoKko3sl HaTomak y 60abHBIX OUM B coueranuu ¢ CII 2 Tuna ma 41,8 % (p < 0,001) mpu comocragJie-
HUU ¢ 60pHBIME U30aupoBaHHbIM OVIM.

Haitnena oOpaTHas KOppesISIlUOHHASA CBA3b MEMKIY MHTEPJIEHKUHOM-22 CHIBOPOTKH KPOBU M MHCYJIMHE-
muu (R =-0.32, p < 0,05), uagekcom HOMA (R =-0.43; p < 0,05) u ypoBHem riinkemun HaTomak (R = —0.63;
p <0,05).

[TonydyenHbie pe3ynbTaThl CBUOETEILCTBYIOT O TOM, YTO POCT Ay TOMMMYHHOM aKTUBHOCTH 34 CUeT IPOTHU-
BOBOCIIQJINTEJILHOIO IIapaMeTpa MHTePJeHKNHA-22 COIIPOBOKIAETCSI POCTOM CTEIIeHH MHCYJIHNHOPE3UCTEHT-
"ocTH y 0osbHBIX ¢ OUM u CJI 2 Tuma.

Knmouessie cimoBa: caxapHbIi quaber, OCTPHI HHDAPKT MUOKAP/Ia, HHTEPJIeHKUH-22, NWHCYJIUHOpPEe-
3UCTEHTHOCTD.
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