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Insulin receptor substrate (IRS) is a key adapter protein mediating effects of insulin and insulin-like growth factors
(IGF) in cells. IRS-1 is a member of the insulin receptor substrate family, which is associated with tumor initiation
and progression. The aim of the study is to determine the level of IRS-1 in the blood of patients (n = 81) with diabetes
mellitus and COVID-19. IRS-1 was determined with enzyme-linked immunosorbent assay (ELISA) (Elabscience,
USA). The measurements were performed at an optical wavelength of 450 nm. The level of IRS-1 in the blood plas-
ma of patients with COVID-19 was much (from 3.5 to more than 6 times) higher than that in the blood of healthy
people. The IRS-1 amounts in COVID-19 patients with diabetes and diabetes + CVD were significantly higher than
in patients with COVID-19 without concomitant diseases. The level of IRS-1 in blood plasma may be one of the
promising markers of COVID-19.

Keywords: Insulin receptor substrate-1, COVID-19, diabetes mellitus, cardiovascular diseases.

Insulin receptor substrate (IRS) is a key adapter protein mediating effects of insulin and insu-
lin-like growth factors (IGF) in cells [1, 2]. The PTB (phosphotyrosine binding domains) and
PH (pleckstrin homology domain) domains are involved in the interaction of the receptor with
the IRS. Phosphorylated IRS is a platform for the propagation of insulin signals in the cell, which
it shares with other receptor tyrosine kinases, such as IGF-1R, signaling network of which is
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almost indistinguishable from that of insulin [3]. IRS-1 is a member of the insulin receptor sub-
strate family, which is also associated with tumor initiation and progression [4-6]. Overexpression
of IRS-1 promotes the growth of cells, inhibits autophagy, reduces oxidative stress-induced
autophagy, and diminishes oxidative stress-mediated autophagy-dependent cell death [7, 8].

Materials and Methods. The study was conducted in the diabetology department of the In-
stitute. The study protocol was approved by the Institute’s ethics committee. All patients
signed informed consent to conduct further diagnostic and research study.

Blood was obtained by standard venipuncture and stored in EDTA vacutainer tubes. Plasma
was separated by centrifugation within 10 min after blood sampling. The samples were stored at
—80 °C until use. IRS-1 was determined (n = 81) using enzyme-linked immunosorbent assay
(ELISA) kit (Elabscience, USA). The measurement was carried out at an optical wavelength of
450 nm on an immunoenzymatic plate analyzer Stat Fax 3200 (Awareness Technology, USA).

Glycated hemoglobin was determined using one HbA1c FS kit (DiaSys Diagnostic Systems
GmbH, Germany). The measurement was carried out at an optical wavelength of 660 nm.

Statistical analysis and data presentation were performed using the Origin 7.0 software.
The results of the study are presented as M + m. To compare the data groups, Student’s ¢-test was
used. Values of P <0.05 were considered as significant.

Results and Discussion. The blood plasma of 60 type 2 diabetes patients and 21 patients
with diabetes, cardiovascular diseases (CVD) and COVID-19 was used. As a control, we used the
blood of healthy people (n = 7) without concomitant diseases, representative of age. The level of
Hb1Ac in diabetic patients was 9.62 + 0.27; BMI — 30.69 + 1.06 kg/m”. The fasting glucose con-
tent in the blood of patients with COVID-19 and diabetes was 9.6 = 0.92 mmol /1, at the time
of discharge — 6.72 + 0.62 mmol/1. Average O, saturation was 87.3 + 0.7 % that indicates a severe
course of the disease.

The average level of IRS-1 in the blood of healthy people is below 0.1 ng/ml (Fig.). In dia-
betic patients, this indicator is higher — 0.12 ng/ml. The amount of IRS-1 in the blood of people
with COVID-19 is substantially higher — 0.33 ng/ml. In patients with diabetes and COVID-19,
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the content of IRS-1 in the blood is more than 0.4 ng/ml that is more than 4 times higher than
normal values. In the blood of diabetic patients with COVID-19 and CVD the level of IRS-1
further increased to 0.57 ng/ml. Thus, the level of IRS-1 rises with the increase in the number
of concomitant with COVID-19 diseases.

As can be seen from our data and the results obtained by other authors, the level of IRS in
the blood of healthy people is quite low. However, for serious illnesses such as cancer, it more
than doubles. A highly significant increase was found in serum IRS-1 of nasopharyngeal carci-
noma compared with that of healthy individuals. It might be potential biomarkers in the diag-
nosis of cancer [8]. In the blood of patients with COVID-19 and concomitant diseases, the
quantity of IRS-1 increased from 3.5 to more than 6 times. It is still difficult to assume what is
the reason for the growth of this substrate and what is the mechanism of its appearance in
blood plasma. Most likely, its source is blood cells or tumor cells in the case of cancer. The phy-
siological roles of IRSs are not limited to glucose metabolism and growth. It is known that, in
addition to its participation in mediating the action of growth factors, IRS is involved in other
signaling mechanisms that are still insufficiently studied. IRS-1 maintains vascular health, and
IRS-1 and IRS-2 governed bone turnover and adipocyte differentiation [9-11].

Conclusions. The level of IRS-1 in the blood plasma of patients with COVID-19 was much
higher than in the blood of healthy people. IRS-1 amounts in COVID-19 patients with diabetes
and diabetes + cardiovascular diseases are significantly higher than in patients with COVID-19
without concomitant diseases.

The level of IRS-1 may be one of the promising markers of COVID-19.
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BIIJINB COVID-19, IYKPOBOTO JIIABETY

TA CEPIIEBO-CYANMHHUNX 3AXBOPIOBAHD

HA KIVIBKICTb CYBCTPATY PEIEIITOPA IHCYJITHY-1
Y IITASMI KPOBI ITAITICHTIB

Cy6crpar penenropis incyainy (IRS) € knodoBum aganTepHnM GiIKOM, IO OMOCEPENKOBYE eeKTH IHCYTiHY
Ta iHcyaiHomoni6HuUX dakTopis pocty (IGF) y kaitunax. IRS-1 € ogHum i3 wieniB cimeiictBa cy6eTparis pe-
IIENTOPIB 1HCYTiHY, TAKOK OB’ A3aHUI 3 iHiIiaIfiero Ta mporpecyBanuam myxanuu. locmipkeno pisens IRS-1y
KpoBi marieHTis (7 = 81) i3 1ykpoBuM AiabeToMm, ceplieBo-cyInHHNMHY 3axBopioBanHsamu Ta COVID-19. Pisenb
IRS-1 BusHauasu 3a ponomoroi imyHodepmentroro ananisy (ELISA) (Elabscience, CIITA). BumipioBattst
MPOBOAIMJIN TIPU onTHYHii goBxuni xBuii 450 um. [Tokaszano, mo piBenb IRS-1 y mmasmi kpoBi maiienris 3
COVID-19 6yB mabarato (Bix 3,5 mo 6imbin Hixk y 6 pa3iB) BUIINM, HiZK y KPoBi 3m0poBux mofaei. KiabkicTs
IRS-1y mamientis 3 COVID-19 i xiabeTom Ta iabeToM i ceprieBo-CyIMHHUMMU 3aXBOPIOBAHHSIMU BiPOTi/IHO BUIIIA,
mik y marientis 3 COVID-19 6e3 cymyTtHix 3axBopioBanb. Pisenb IRS-1 y mmasmi kposi Moske 6yTH OfHIM i3
nepcrektuBHUX Mapkepis COVID-19.

Kntouoei caosa: cy6cmpam incyninogozo peuenmopa-1, COVID-19, yyxposuil diabem, cepyeso-cyounii 3ax60-
progans.



