Series «Mediciney. Issue 33

UDC [616.211:616.216]-002.2-006.5-078:57.083.6°152.34

THE CONTENT OF MCP-1 AND MMP-9 IN BLOOD SERUM OF
PATIENTS WITH CHRONIC POLYPOID RHINOSINUSITIS

Onischenko A. 1., Nakonechna O. A., Tkachenko A. S., Kalashnik Yu. M.
Kharkiv National Medical University, Kharkiv, Ukraine

The content of MCP-1 and MMP-9 in blood serum of patients with chronic polypoid rhinosinusitis was
studied. It was found that this pathology led to a significant increase in MCP-1, which is a marker of fibrosis,
in blood serum. The compensatory increase in MMP-9, serving as an antifibrotic factor, is much weaker. Such
imbalance between profibrotic MCP-1 and antifibrotic MMP-9 indicates a lack of compensatory adaptation
mechanisms of fibrolysis activation and contributes to the development of fibrosis in chronic polypoid
rhinosinusitis.
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BMICT MCP-1 TA MMP-9 Y CHUPOBATHI KPOBI ITALIIEHTIB
3 XPOHIYHUM MMOJITTO3HUM PUHOCUHYCUTOM

Oniwenko A. 1., Hakoneuna 0. A., Tkauenxo A. C., Karawmnux FO. M.
XapKiBChbKHH HAllIOHAIBHUI MEANYHUH yHIBEpCHUTET, M. XapKiB, YKpaiHa

Busueno Bmict MCP-1 i MMP-9 y cupoBariii KpoBi HaIliEHTIB 3 XPOHIYHUM IOJIITO3HUM PUHOCHHYCITOM.
BcranoBiieHo, 110 JaHa MaToJIOTis NPU3BOJMTH J0 3HAYHOrO IMiJBHINEHHS Mapkepa ¢idbposy MCP-1 y
cuposatii kpoi. Kommnencaropue niasuiienass MMP-9, sika Buctynae B sikocti anTidiOpoTnuHoro dakropa,
BUpaxkeHe HabOararo cnaOmre. [TomiOHuit aucOamanc Mmix npodidpormyrrmm MCP-1 1 aHTH()IOPOTHUHOO
MMP-9 Bka3ye Ha HEOCTATHICTh KOMIICHCATOPHUX AJaNTAI[IHAX MEXaHi3MiB akTuBailii Gidposiza i crpusie
PO3BUTKY (PiOpO3y NMPH XPOHIYHOMY MOJUITO3HOMY PHHOCHHYCHTI.

KJIFO90BI CJIOBA: XpoHIYHMH TOJINO3HUH PHHOCHHYCHT, MOHOLMTAPHUN XEeMOATTPaKTaHTHUH
npotein-1, MCP-1, matpukcHa MeTtayuionporeinasza-9, MMP-9

COAEP KAHUE MCP-1 U MMP-9 B CBIBOPOTKE KPOBHU BOJIbHBIX
C XPOHUYECKHUM ITOJUITO3HBIM PUHOCUHY CUTOM

Onuwenko A. H., Haxkoneunasn O. A., Tkauenko A. C., Karawmnux FO. M.
XapbKOBCKHUM HAIIMOHAJIBHBI METUIIUHCKUN YHUBEPCUTET, I'. XapbKOB, Y KpauHa

Wzyueno conepxxkanrie MCP-1 u MMP-9 B cbIBOpoTKE KpOBH MAlUEHTOB C XPOHUUECKUM MOIUIIO3HBIM
PUHOCHHYCHTOM. Y CTAHOBJIEHO, YTO JaHHAs MATOJOTHUS NPHUBOJUT K 3HAUNTEIHHOMY IOBBINICHUIO MapKepa
¢ubpo3a MCP-1 B criBopoTKe kpoBu. KomreHcatopHoe moBbimeHrne MMP-9, BricTynaromeil B KadecTBe
anTuuOpoTHIeCcKOTO  (paKTOpa, BBIpaXEHO HaMHOro ciabee. IlomoOHBIM  nucOamaHc — MEXIY
npodpudbpornueckum  MCP-1  u  antupubpornueckoir MMP-9  yka3piBaeT Ha  HEZOCTATOYHOCTD
KOMITCHCATOPHBIX aJ[allTallIOHHBIX MEXaHM3MOB aKTHBaIMK (pruOponm3a n cnocodcTByeT pa3BuTHIO Gprdpo3a
TIPY XPOHUYECKOM ITOJIMUIIO3HOM PUHOCHHYCHUTE.

KIIFOYEBBIE CJIOBA: XpOHUYECKUI MONUIIO3HBIN PUHOCHHYCHUT, MOHOLIUTAPHBII XeMOAaTTpaKTaHTHBIN
nporeuH-1, MCP-1, maTpukchast meramionporentasza-9, MMP-9

affects the quality of life of patients. It has an

INTRODUCTION

Chronic rhinosinusitis is one of the most
common diseases in otorhinolaryngology that
covers up to 11% of the population of
European countries. The disease negatively
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impact on both physical and mental health and
leads to a decrease in working efficiency,
insomnia [1]. Negative social aspects of
chronic rhinosinusitis imply significant costs of
the public health system spent on the treatment
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of patients with rhinosinusitis. All of the
factors mentioned above contribute to the
investigation of the pathogenesis of this disease
and the development of new treatment
strategies.

It has been known that inflammatory
pathology of various etiologies is accompanied
by changes in the cytokine serum spectrum and
activation of enzymes involved in degradation
of the extracellular matrix matrix
metalloproteinases (MMPs) [2—-5]. One of such
cytokines whose expression increases in
inflammatory processes is called monocyte
chemoattractant protein-1 (MCP-1). In addition
to its ability to stimulate the recruitment of new
monocytes into the inflammation zone, MCP-1
is capable of inducing the expression of
collagen molecules, acting as a profibrotic
factor. Thus, it can serve as a marker of
fibrosis [6].

MMPs, in particular matrix metallo-
proteinase-9 (MMP-9), have collagenase
activity and, accordingly, are involved in
breakdown of connective tissue structural
components [7]. Thus, MMP-9 is considered to
be an antifibrotic factor. Chronic inflammatory
processes are known to be accompanied by
proliferation of the connective tissue whose
intensity depends primarily on the balance
between pro - and antifibrotic factors. Features
of the content of the abovementioned factors in
chronic polypoid rhinosinusitis should be
elucidated.

OBJECTIVE

The aim of the study was to study the
content of the profibrotic factor MCP-1 and the
antifibrotic protease MMP-9 in blood serum of
patients with chronic polypoid rhinosinusitis.

MATERIALS AND METHODS

Forty individuals who were treated in the
department of otorhinolaryngology at Kharkiv
Regional Clinical Hospital were examined.
Polypoid form of chronic rhinosinusitis was
diagnosed in twenty patients. Their diagnosis
was verified using scrupulous clinical and
anamnestic examination, as well as laboratory
and instrumental tests using criteria proposed
by the WHO expert committee. The control
group consisted of twenty conditionally
healthy individuals with deviated nasal septum
without signs of pathology of other organs and
systems.
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The research was carried out in accordance
with 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). The informed consent of patients was
obtained for the research. The privacy rights of
patients were taken into account.

Samples of venous blood were collected for
biochemical tests on an empty stomach in
representatives of both groups. The blood was
centrifuged for 15 minutes at 3,000 rpm to
obtain blood serum. The MCP-1 concentration
in blood serum was determined by enzyme-
linked immunosorbent assay kits manufactured
by eBioscience (Vienna, Austria). To study the
content of MMP-9 in the blood serum, the
ELISA kit produced by eBioscience (Vienna,
Austria) was used. The optical density of the
solutions was determined using the Awareness
Technology Stat Fax 303 Plus Microstrip
Reader.

The data obtained as a result of our research
were statistically processed by the GraphPad
Prism 5 application using the Student's t-test.
Difference between groups was considered to
be statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Determination of blood serum MCP-1
levels in patients with chronic polypoid
rhinosinusitis demonstrated a more than
sevenfold increase in this parameter compared
to the control group (Table). It has been known
that this chemokine is involved in
fibrillogenesis of collagen [8, 9] and, therefore,
is able to promote proliferation of the
extracellular matrix. Thus, the increase in
MCP-1 concentrations in the serum of patients
with polypoid rhinosinusitis indicates the
activation of fibrotic processes.

Given that the intensity of fibrotic changes
depends on the balance between profibrotic
and antifibrotic factors, we studied the blood
serum MMP-9 levels in patients for a complex
evaluation of the fibrosis-fibrolysis system in
chronic polypoid rhinosinusitis. The choice of
MMP-9 can be explained by the ability of this
proteolytic enzyme to degrade various types of
collagen, thereby mediating fibrolysis [10] and
leveling the profibrotic effect of MCP-1.

It was established that MMP-9 blood serum
concentrations in patients with the polypoid
form of chronic rhinosinusitis were 1.5-fold



higher compared to the same parameter of the
control group (Table). Similar changes in the
serum content of MMP-9 can be due to its
compensatory activation in response to an
increase in MCP-1 levels and subsequent
intensification of MCP-1-dependent fibrosis.
The shift of equilibrium in the fibrosis-
fibrolysis system towards the former leads to
the corresponding adaptive overproduction of
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antifibrotic factors. However, we can notice
insufficient activation of the metalloproteinase-
mediated link of the antifibrotic system in
patients with chronic polypoid rhinosinusitis,
which indicates a near exhaustion of
compensatory capabilities and the shift of
equilibrium towards the development of
sclerosis.

Table
The content of MCP-1 and MMP-9 in blood serum of patient’s
chronic polypoid rhinosinusitis (M £ m)

Control group Patients w1.th chron.u? polypoid
Indices, units rhinosinusitis
n=20 n=20
Monocyte chemoattractant 351 +£40.98
protein-1 (MCP-1), pg/ml S0.74£0.74 p < 0.001
Matrix metalloproteinase-9 4.81+0.19
(MMP-9), ng/ml 3.28+0.47 p<0.05

Note: p is a significance value compared to the control group

CONCLUSIONS

accompanied by an increase in blood serum
MCP-1 levels in patients, which indicates the

adaptive mechanisms aimed at inhibiting the
extracellular matrix proliferation.

3. The pronounced increase in MCP-1
levels against the background of a slight
activation of MMP-9 in the blood serum of

1. Chronic polypoid rhinosinusitis is

involvement of this chemokine in the patients with chronic polypoid rhinosinusitis
proliferation of connective tissue in this indicates insufficiency of compensatory
pathology. mechanisms and activation of fibrosis.

2. High levels of the antifibrotic

proteolytic enzyme MMP-9 are observed in
blood
polypoid rhinosinusitis, which can serve as a
sign of the activation of compensatory

PROSPECTS FOR FUTURE STUDIES

serum of patients with chronic It seems to be promising to study other
factors that affect the intensity of
proliferation of connective tissue in chronic

polypoid rhinosinusitis.
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