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Abstract The production of IL - 6 is induced in response to exposure to microbial toxins and certain cytokines (IL-1p,
TNF-a and 1L-17), after which it enters the bloodstream, where it can be quantified. In COVID-19, high levels of IL-6, IL-17
during antimicrobial therapy, especially in the absence of a trend towards their decrease, are an important prognostic factor,

especially in patients with severe chronic diseases.
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1. Introduction

The pandemic of a new coronavirus infection in 2019
COVID-19 drew the closest attention to the problems
of human immunopathology, to the development of
hyperimmune pathology, called the “cytokine storm”
syndrome, which are among the most severe complications
of coronavirus infection [1,5,6,12]. In the spectrum of
cytokines involved in it, great importance is attached to
interleukin-6. Interleukin-6 is a pleiotropic cytokine with a
molecular weight of 21-28 kDa with a wide range of
biological activity, produced by both lymphoid and
non-lymphoid cells. It regulates the immune response, acute
phase response, inflammation, oncogenesis, and
hematopoiesis. Coronavirus has been found to be able to lead
to an excessive unregulated immune response in the host
organism, which is one of the main factors in the severity of
the course of the disease and mortality in patients with
COVID-19. In a study by Wu et al. patients in the assessment
of risk factors for acute respiratory distress syndrome
(ARDS) and death had a significant increase in the level of
interleukin-6 [2,4,13,19]. In this connection, one of the
objectives of our study was to study the relationship of IL-6
with other autoimmunization triggers in COVID-19.

Purpose of the study: to study the role of
pro-inflammatory cytokines in immunopathogenesis in
patients with COVID 19.

2. Materials and Methods

For immunological studies, 53 patients with moderate,
severe and extremely severe course of the disease were
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selected, who were hospitalized in the Zangiata Specialized
Multidisciplinary Infectious Diseases Hospital of Block B.
Analyzing the anamnestic data, we found that, on average,
patients were admitted to the hospital on the 4-5th day of the
disease. Immunological tests were carried out in dynamics
on the day of hospitalization, on the 7th day and before
discharge on the 27th-28th day of hospitalization.

Determination of the concentration of cytokines
interleukin-6 and interleukin-17 (IL-6 and IL-17) was carried
out using a set of reagents from Vector-Best (Novosibirsk).
The determination method was based on a solid-phase
"sandwich" - a variant of enzyme immunoassay.

3. Results and Discussion

Analysis of the results of the study of complaints of
patients with coronovirus infection showed that the
symptoms of intoxication (fever, diarrhea, nausea, headache)
and signs characteristic of this disease, such as loss of smell
and taste, prevailed in the group with a moderate course.
Symptoms of respiratory failure were more in the group with
severe course - 96.6%. (Fig. 1.)

Among the complications in the group of patients with
extremely severe coronovirus infection, the percentage of
coronary heart disease (70.6%), double-strand interstitial
pneumonia (76.5%) and respiratory failure of the 3rd degree
(82.4%) was higher than in the group with severe and
moderate degree. (Fig. 2.)

When analyzing the results obtained for the study of the
level of IL 6, in the dynamics of treatment, we received the
following data:

The concentration of the level of IL 6 at the time of
admission was36.5 + 4.1 pg / ml, in the middle of treatment
there was a tendency to increase its level, and by the end of
therapy its decline was observedin1.92 times. (Fig. 3.)
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Figure 1. Complaints of examined patients
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Figure 2. Complications of the underlying disease of the examined patients

According to the severity of the disease COVID 19, IL-6
levels differed from the general indicators.

With a moderate degree, the synthesis of the level of IL 6
was initially lower than in the group with a severe degree
-10.8+4.1 pg/ml at the beginning of therapy. In the middle of
treatment, there was a tendency to increase its level, and after
therapy, the level of IL-6 significantly decreased by 4.1
times (3.01+1.4 pg/ml). (Fig. 4.)

With a more severe course, the concentration of IL-6 on
the day of admission was 39.9+5.2 pg/ml, on the 7th day
there was a slight decrease in its level to 38.5+5.8 pg/ml;

5 day 12 day 28 day

W NJI-6

1.67 times and amounted to 23.1+6.0 pg/ml. (Fig. 5.)

Figure 3. The level of total IL-6 in the examined patients
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Figure 4. The level of IL-6 in the examined patients in the group of
moderate severity
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Figure 5. The level of IL-6 in those examined in the group of severe
patients

Data analysis in the group with extremely severe covid 19,
the level of IL-6 was30.8£9.7 pg/ml, in the middle of
treatment there was a sharp increase in its synthesis by 1.96
times (60.5+6.6 pg/ml), and at the end of the treatment a
significant decrease by 3.29 times. (Fig. 6.)
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Figure 6. The level of IL-6 in those examined in group of extremely severe
patients

Thus, in the group with a severe degree, a linear decrease
in the level of IL-6 can be observed, and in the group with
moderate and extremely severe, we observe an increase in its
level in the middle of treatment, which is more pronounced
in the group with an extremely severe degree of the disease.
Perhaps it is for this reason that a cytokine storm occurs
in patients with covid 19 in this category of patients,
contributing to the development of irreversible consequences,
including death.

According to a number of authors, a particularly large
number of Th17 cells are found in the peripheral blood of
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patients with severe COVID-19, which was associated with
the development of a cytokine storm and excessive synthesis
of IL-1pB, IL-2, IL-4, IL-6, IL -7, IL-8, IL-10, IL-12, IL-13,
IL-17, G-CSF, GM-CSF, IFN-0, IFN-y, IFN-y-induced
protein 10 (IP-10), MCP-1, macrophage inflammatory
proteins (MIPs), and TNFa [3,5,7,20]. IL-17A is the most
studied representative of the group of multifunctional
cytokines IL-17. This cytokine is synthesized by Th17 cells,
as well as by CD8+ -T-lymphocytes, y6T-lymphocytes,
natural Killer (NK-cells), NKT-lymphocytes, mast cells and
neutrophils [6,8,10,14]. It has a wide range of biological
features that include: activation of the production of
chemokines - monocytic chemoattractant protein-1 (MCP-1),
which regulates the growth of the oncogene alpha
(GRO-alpha / CXCL1) and IL-8, which enhances the
attraction of neutrophils and monocytes; activation of
production of IL-6 synthesized by macrophages, epithelial
cells and T-cells in response to the introduction of
extracellular microorganisms; activation of the production of
hematopoietic cytokines - granulocyte colony-stimulating
factor (G-CSF) and granulocyte-macrophage
colony-stimulating factor (GM-CSF), which enhance the
growth of myeloid precursors of hematopoiesis and the
synthesis of other mediators, in particular IL-1, tumor
necrosis factor (TNF) o and prostaglandin E2 [10]. IL-17
together with IL-22 regulates homeostasis and promotes the
restoration of epithelial cells damaged by extracellular
inflammatory stimuli. However, with excessive production
of IL-17A, a shift towards increased pro-inflammatory
pathological activity is possible [9,15,16,18]. IL-17A plays
an important role in the pathogenesis of a number of
immune-mediated diseases and is an effector cytokine.
According to modern concepts, the cytokines 1L-23 and
IL-17A are key in the pathogenesis of psoriasis, while
IL-17A is the main effector cytokine. IL-17 plays a
protective role in the infection of the mucous membranes of
the respiratory tract by extracellular bacteria, fungi and
viruses. In a review by WT Ma et al. (2019) noted that
IL-17 plays an important role in various viral diseases, and
treatment aimed at controlling IL-17 can be an effective
alternative treatment for viral diseases [11,17]. IL-17A plays
an important role in the pathogenesis of a number of
immune-mediated diseases and is an effector cytokine.
According to modern concepts, the cytokines 1L-23 and
IL-17A are key in the pathogenesis of psoriasis, while
IL-17A is the main effector cytokine. IL-17 plays a
protective role in the infection of the mucous membranes of
the respiratory tract by extracellular bacteria, fungi and
viruses. In a review by WT Ma et al. (2019) noted that
IL-17 plays an important role in various viral diseases, and
treatment aimed at controlling IL-17 can be an effective
alternative treatment for viral diseases [11,17]. IL-17A plays
an important role in the pathogenesis of a number of
immune-mediated diseases and is an effector cytokine.
According to modern concepts, the cytokines IL-23 and
IL-17A are key in the pathogenesis of psoriasis, while
IL-17A is the main effector cytokine. IL-17 plays a
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protective role in the infection of the mucous membranes
of the respiratory tract by extracellular bacteria, fungi and
viruses. In a review by WT Ma et al. (2019) noted that
IL-17 plays an important role in various viral diseases, and
treatment aimed at controlling IL-17 can be an effective
alternative treatment for viral diseases [11,17]. IL-17 plays a
protective role in the infection of the mucous membranes of
the respiratory tract by extracellular bacteria, fungi and
viruses. In a review by WT Ma et al. (2019) noted that IL-17
plays an important role in various viral diseases, and
treatment aimed at controlling IL-17 can be an effective
alternative treatment for viral diseases [11,17]. IL-17 plays a
protective role in the infection of the mucous membranes of
the respiratory tract by extracellular bacteria, fungi and
viruses. In a review by WT Ma et al. (2019) noted that
IL-17 plays an important role in various viral diseases, and
treatment aimed at controlling IL-17 can be an effective
alternative treatment for viral diseases [11,17].

In this connection, we studied the synthesis of IL-17A in
the dynamics of observation of the studied patients.

Analysis of the obtained data on the severity of the disease
revealed the following:

In the group with moderate severity at the time of
admission, the concentration of IL-17A was close to the
control values, in the middle of treatment there was a
significant increase in its level by 3.71 times, and at the end
of the observation period there was a significant decrease did
not reach the control group (12.8 + 3.4 pg/ml). (Fig. 7.)
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Figure 7. The level of IL-17 in those examined in group of moderate
patients
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Figure 8. The level of IL-17 in those examined in group of severe patients

In patients with a severe course, the synthesis of IL17A
at the time of admission, i.e. on the 5th day of the disease was

significantly higher than the control values by 2.97 times, in
the middle (on the 7th day of hospitalization) and at the end
of treatment, a linear decline in its concentration was
observed, as was the synthesis of IL-6. (Fig. 8.)

For an extremely severe degree of covid 19, a significant
increase in the level of the studied cytokine at the time of
admission was 5.05 (32.1 = 4.61) times compared with the
control group, in the middle of treatment this level increased
by another 1.88 (60, 4+3.42) times. At the end of therapy,
there was a slight decrease in its synthesis to 51.3 + 7.4 pg/ml.

(Fig. 9.)
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Figure 9. The level of IL-17 in those examined in group of extremely
severe patients

IL-17 and IL-6 play an important role in the pathogenesis
of many diseases and directly correlate with clinical activity.

4. Conclusions

Thus, the dynamics of the concentration of IL17A is
similar to changes in the level of IL6, given that these two
cytokines affect each other synergistically, it can be assumed
that hyper cytokinemia is one of the causes of numerous
complications in patients in the group with an extremely
severe course of the disease. The role of the “cytokine storm”
is not excluded, in which there is a large production of
pro-inflammatory cytokines and inflammatory mediators,
which lead to the activation of an aberrant innate and

acquired immune response, leading to autoimmune
inflammation.
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