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Abstract:  Chronic rhinosinusitis is a polyetiological disease, the pathogenesis of which is currently being actively studied. It has been
known that Th1 type of immune response prevails in chronic rhinosinusitis without nasal polyps. In addition to cytokines that contributes
to the activation of cell-mediated immunity, melatonin may be involved in the regulation of the subtype of immune response.
Concentrations of IL-8, IL-12 and melatonin in blood serum of patients with exacerbation of chronic rhinosinusitis without nasal polyps (n
= 20) and healthy individuals with deviated nasal septum (n = 20), who served as the control group, were determined using the
corresponding ELISA kits. Analysis of obtained data was carried out using the Graph Pad Prism 5 application with the help of the Mann-
Whitney U test. It was shown that exacerbation of chronic rhinosinusitis without nasal polyps was accompanied by melatonin deficiency
against the background of elevated concentrations of Th1-associated proinflammatory cytokines IL-8 and IL-12 in blood serum. Melatonin
has been known to affect the expression of IL-8 and IL-12. Thus, melatonin, acting via proinflammatory cytokines, can affect the
differentiation of naive immature CD4+ cells in Th1-cells, promoting realization of the immune response in the cell-mediated direction.
Our conclusions about the prevalence of cell-mediated Th1-related immune response in chronic rhinosinusitis without nasal polyps are
consistent with the data of other authors. Thus, exacerbation of chronic rhinosinusitis without nasal polyps is accompanied by a twofold
increase in serum IL-12 and a threefold increase in serum IL-8 levels against the background of noticeable lack of melatonin, which may

indicate the role of melatonin deficiency in the activation of the cell-mediated immunity.
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INTRODUCTION

Chronic rhinosinusitis has been known to be a multifac-
torial and heterogeneous disease the etiology and patho-
genesis of which are being currently studied. Nowadays two
histopathologic types of chronic rhinosinusitis are distin-
guished: rhinosinusitis with and without nasal polyps [1-3].
Both types of chronic rhinosinusitis are characterized by
changes in blood serum cytokine profile [4 - 7].

Chronic rhinosinusitis without nasal polyps is characterized
by inflammation accompanied by overproduction of type 1
helper T cell (Th1)-associated proinflammatory cytokines,
which indicates the prevalence of cell-mediated Th1-sub-

type of immune response [8].
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However, in addition to cytokines, other factors may con-
tribute to the regulation of immune response subtype. One
of such factors is melatonin, which is produced by the pineal
gland. It has been reported that this hormone can affect the
rate and subtype of inflammation due to its antioxidant
properties and via regulation of cytokine synthesis [9, 10].
In particular, melatonin is involved in regulation of IL-12 and
IL-8 formation, which are known to promote differentiation
of naive CD4+ cells into Th1-cells [11 - 13].

Thus, the interplay between melatonin and cytokines in
the complex response of immune system determines fea-
tures of the inflammatory process. The role of melatonin in
shifting differentiation of naive T-cells towards Th1- or Th2-
cells and effects of this pineal hormone on the mechanism
underlying cytokine crosstalk and regulation of the immune

response type have not been fully elucidated yet.
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2 PURPOSES, SUBJECTS and METHODS:

2.1 Purpose of our research was to study the content of
proinflammatory cytokines IL-8 and IL-12 that activate
cell-mediated immune response in blood serum and
serum melatonin levels, as well as their interplay, in

patients with chronic rhinosinusitis without nasal polyps.

2.2 Subjects & Methods

We examined 40 patients of Kharkiv Regional Clinical
Hospital. All individuals were randomly subdivided into two
equal groups. Group 1 included patients who had been
diagnosed with exacerbation of chronic rhinosinusitis
without nasal polyps (n=20). Clinical examination,
laboratory and instrumental tests in accordance with
criteria offered by the WHO expert committee were used to
verify their diagnosis. Group 2 served as control and
consisted of twenty healthy individuals with deviated nasal
septum (n = 20). Patients from group 2 did not show any
signs of acute or chronic pathology, endocrine diseases,
obesity, oncologic diseases, and hypertension. Pregnant
females were excluded. Informed consent was obtained
from every patient.

All activities were performed according to The Code of
Ethics of the World Medical Association (Declaration of
Helsinki) and Convention for the Protection of Human Rights
and Dignity of the Human Being with regard to the
Application of Biology and Medicine (ETC 164).

Levels of IL-8, IL-12 and melatonin were measured in
blood serum samples using enzyme-linked immunosorbent
assay kits manufactured by Vector-Best (Russian
Federation), Orgenium (Finland), IBL Hamburg (Germany),
respectively, in accordance with instructions provided by
manufacturers. The Awareness Technology Stat Fax 303 Plus
Microstrip Reader was used to register the optical density of
solutions.

Statistical analysis of the data obtained in our research
was performed using GraphPad Prism 5. Mann-Whitney test
was used to detect differences between groups. Values are

presented as median and interquartile range (25th - 75th
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percentage). Difference between groups was considered to

be statistically significant at p < 0.05.
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3 RESULTS AND DISCUSSION

It was found that blood levels of melatonin were over 3
times lower in patients with exacerbation of chronic rhinosi-
nusitis without nasal polyps compared to the control group
(Fig. 1). Melationin concentration in group 1 reached 33.24
(29.15; 39.78) pg/ml, while in group 2 its serum levels were
10.30 (9.45; 13.03) pg/ml.
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Fig. 1. The content of melatonin in blood serum of pa-

tients with chronic rhinosinusitis without nasal polyps

Reduction of melatonin may contribute to the activation
of inflammatory process, taking into account its antioxidant
properties. Similar changes in blood serum melatonin con-
centrations were observed in chronic rhinosinusitis with na-
sal polyps [14]. However, melatonin deficiency was less pro-
nounced in patients with the form of rhinosinusitis men-
tioned above. It has been reported that melatonin inhibits
translocation of NF-kB to the nucleus and its attachment to
DNA, which results in downregulation of the expression of

certain proinflammatory cytokines [15 - 17]. Thus, we be-
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lieve that the lack of melatonin in patients with chronic rhi-
nosinusitis without nasal polyps may make the course of the
disease more severe due to upregulation of TNF-a and other
proinflammatory cytokines. Nevertheless, while considering
the role of the hormone produced by the pineal gland in the
pathogenesis of exacerbation of chronic rhinosinusitis with-
out nasal polyps, it is necessary to take into account the
interplay of melatonin and cytokines. Melatonin has been
known to interact with the immune system at the level of
the synthesis of cytokines by immune cells. For example,
Garcia-Maurifio S. et al demonstrated that melatonin was
able to upregulate IL-12 expression by macrophages [11].

IL-12 blood serum levels in patients from group 1 were
found to be 19.45 (14.65; 25.21) ng/ml against 9.43 (9.16;
10.43) ng/ml in group 2.

Despite the fact that the level of IL-12 is twice high in
patients with rhinosinusitis without nasal polyps compared
to healthy individuals (Fig. 2), its level is lower in compari-

son with patients with chronic rhinosinusitis with nasal

polyps.
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Fig. 2. Levels of IL-12 in blood serum of patients with

chronic rhinosinusitis without nasal polyps

Thus, we believe that the more pronounced melatonin
deficiency in exacerbation of chronic rhinosinusitis without
nasal polyps results in preventing overactivation of IL-12 and
maintaining the balance between factors that activate cell-
mediated and humoral immune responses. This fact empha-
sizes the role of interplay between IL-12 and melatonin in

regulation of the immune response in chronic rhinosinusitis
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without nasal polyps.

However, it is worth mentioning that melatonin downreg-
ulates IL-8 [12, 13, 18]. Thus, the action of melatonin may
contribute to an increase in IL-8 concentrations in patients
with chronic rhinosinusitis without nasal polyps. Its levels
reach 22.75 (3.8; 47.0) pg/ml and are significantly (p=0.05)
3.1 times higher than in healthy people from the control
group (Fig. 3) whose IL-8 serum concentrations reach 7.25
(3.86; 16.93) pg/ml, while in patients with chronic rhinosi-

nusitis with nasal polyps serum IL-8 levels decrease [19].
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Fig. 3. Concentrations of IL-8 in blood serum of pa-

tients with chronic rhinosinusitis without nasal polyps

In general, the slight elevation of IL-12 and the noticea-
ble increase in IL-8 levels may be considered as a sign of the
activation of cell-mediated immunity. The data obtained in
our research on the predominance of the cell-mediated link
of immunity in chronic rhinosinusitis without nasal polyps

are consistent with the results of other authors [20, 21].

4 CONCLUSIONS

1. Exacerbation of chronic rhinosinusitis without nasal
polyps is characterized by elevation of IL-8 and IL-12 blood
serum levels against the background of melatonin defi-
ciency.

2. Melatonin may be involved in regulating the immune
response type in chronic rhinosinusitis without nasal polyps
via IL-8 and Il-12.

3. Melatonin deficiency promotes the prevalence of cell-

mediated immune response in chronic rhinosinusitis without



INTER COLLEGAS, VOL. 4, No. 4 (2017)
ISSN 2409-9988

nasal polyps.
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