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Chronic obstructive pulmonary disease (COPD), ac-
cording to experts WHO, is among the leading causes
of morbidity and mortality worldwide. According
to WHO, by 2020 COPD will occupy the fifth place
in morbidity and third in the structure of mortality.
In Europe, annually die from COPD is not less than
200—300 thousand people. Over the past 30 years,
the mortality rate of patients with COPD increased
3.3 times in men and 1.5 times in women [1—4].

According consensus GOLD (2015), COPD — a dis-
ease that can be prevented and treated, which is char-
acterized by constant airflow limitation is usually
progressive and associated with high and chronic in-
flammatory response in the airways and lungs in ac-
tion harmful particles or gases. Exacerbations and co-
morbidities may further burden the course of COPD
in some patients [5].

Numerous studies in recent years have shown that
the most significant aspect of the problem is to identify
predictors of COPD, determine disease severity and
prognosis of COPD.

According consensus GOLD (2011-2015),
Classification of severity, based on the integrated as-
sessment of severity of COPD patients. It takes into
account not only the severity of airflow obstruc-
tion (the degree of bronchial obstruction) the results
of Spirometric studies, but clinical data about the pa-
tient: the number of exacerbations of COPD per year,
the severity of clinical symptoms of the results mMRC
and COPD Assessment Test (CAT) and the question-
naire Clinical COPD Questionnaire (CCQ). In assess-
ing the risk it is recommended to choose the highest
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level according to the speed limit airflow GOLD clas-
sification or the frequency of exacerbations in history.
Thus, integrated assessment of the impact of COPD
force on individual patient evaluation combines symp-
toms of Spirometric classification and assessment
of the risk of exacerbations [6].

However, system implementation and integra-
tion of these factors needs further improvement.
Currently, proved the existence of different pheno-
types of COPD: emphysematous — «with frequent
exacerbations and emphysema»; bronchitis — «with
frequent exacerbations and chronic bronchitis»;
no exacerbations and COPD phenotype combined
flow and asthma, which indicates that the clinical het-
erogeneity of the disease [5]. However, in daily prac-
tice clear distinction phenotypes spend quite difficult.
The decline of forced expiratory volume at 1-second
(FEV)) in COPD is characterized due to local and
systemic inflammation and risk factor for morbidity
and mortality from cardiovascular disease regardless
of smoking status. Indicator FEV, is a key reference
for selecting not only clinical group in accordance
with the recommendations GOLD-2013 and the vol-
ume of treatment but also prognostically unfavorable
factor increasing the risk of death [7]. And on the
disease affect comorbidities that meet more than
GOLD classification of severity by measuring lung
function [8].

In recent years, actively discussed the role of cyto-
kine status violations in the initiation and progression
of inflammation in the broncho-pulmonary system.
We cannot fully value ascertainment levels of cytokines
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in the chronic inflammatory response in COPD pa-
tients with severe course.

Attention to cytokines researchers determined that
they provide consistency, harmony and complete-
ness of the immune response. Most cytokines are not
only endogenous regulators of immune responses, but
the key factors that induce inflammation and acute
phase response, may have immunopathological effects
on cells and tissues.

High hopes in the medical diagnosis of COPD as-
sociated with the analysis are known, and the search
for new biomarkers that will assess different aspects
of COPD such as pathogenesis, severity, disease prog-
nosis and response to therapy [9].

So the aim of the study was to analyze literary sources
to determining biomarkers that can characterize dis-
ease severity and prognosis of COPD opportunity.

Biomarkers can be defined as in induced sputum and
BAL fluid and blood of patients. Thus, during the nu-
merous studies revealed the presence of induced spu-
tum and fluid BAL in patients with COPD high lev-
els of proinflammatory cytokines and other mediators:
IL-10, -17A, -17F, -22, TNF-a, IL-8, -17A, -6 and
CXCLS, nitric oxide, which further increased during
the exacerbation. Increasing the level of IL-8 in the
nasal washings significantly associated with increasing
pack-years of cigarettes. In addition, IL-8 is positively
correlated with the stage of COPD [10—12].

Among the research in recent years, the emphasis
is on finding and using biomarkers in blood serum.
According to many authors, patients with COPD
marked increase in levels of inflammatory markers
in peripheral blood, indicating the presence of sys-
temic inflammatory response [13—15]. The main sys-
temic manifestations of COPD include malnutrition
and skeletal muscle dysfunction, osteoporosis, anemia,
cardiovascular complications, depression, etc. [7]. And
systemic inflammatory reaction or systemic inflam-
mation develops from the early stages of the disease
when clinical manifestations are minimal or absent al-
together. This confirms elevated levels of inflamma-
tory markers in peripheral blood, namely C-reactive
protein (CRP), fibrinogen, neutrophil elastase, pro-in-
flammatory cytokines IL-1B, -6, TNF-o, chemokines
IL-8, IFN-a, TGF-p, fibroblast growth factor, epi-
thelial and endothelial growth factor [14, 16]. High-
sensitivity CRP is used in combination with the GOLD
classification of COPD severity to increase the predic-
tive value of the latter [17].

It was established that the levels of produc-
tion of IL-2 and -4 in patients with COPD signifi-
cantly lower data in healthy volunteers, and the level
of IL-1B, -6 and -8 exceed these standards. These
changes are in the initial phase of inflammation com-
pensatory in nature, but increased levels of proinflam-
matory cytokines, particularly IL-1B with the progres-
sion of COPD is prognostically unfavorable sign of the
disease [15, 16, 18]. After testing the load between the
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groups with severe and very severe COPD there is sig-
nificant difference in levels of interleukin-6 (IL-6).
In addition, lower levels of 1L-4 are in the group with
severe COPD compared to very severe and moderate
COPD [19].

With the same purpose, use some tumor mark-
ers (carcino-embryonic antigen (CEA), Cancer an-
tigen 19-9 (CA19-9), Cancer Antigen 125 (CA12)5),
Neuron enolaza (NSE) and cytokeratin 19 pieces
(CYFRA21-1)). There is work, which demonstrated
an increase in their concentration in the blood, which
in turn was associated with elevated levels of inflam-
matory biomarkers (CRP, erythrocyte sedimentation
rate (ESR), white blood cells (WBC)) and the sever-
ity of the disease. So inflammation may play a major
pathogenic role, linking the increase of tumor mark-
ers of severity of COPD [18]. The investigations in the
study of the genetic mechanisms of COPD. So sci-
entists had found a link between single-nucleotide
polymorphism gene interleukin-4 (polymorphism IL-
4-33C/T site) and interleukin-6 (IL-6-572C/G site)
and susceptibility to COPD as a theoretical basis for
genetic mechanism COPD. Proved that the polymor-
phism I1L-4-33C/T site may not be associated with
susceptibility to COPD and polymorphism of the IL-
6-572C/G site can be associated with susceptibility
to this disease. [21].

In the study the frequency of polymorphic variants
of genes ADRB2 (A46G and C79G), NR3C1 (C646G),
MDRI1 (S3435T) in patients with COPD was found sig-
nificant difference frequency of genotype GG for gene
ADRB2 (C79G) in COPD patients compared with
the control group [19]. So genetic predictors involved
in the causal pathways. Thus, genetic studies are also
necessary for understanding the mechanisms of aggra-
vation and prognosis of COPD [22]. Increased levels
of soluble urokinase receptor of activator plasmino-
gens (suPAR) is acute viral and bacterial infections and
diseases associated with chronic inflammation. suPAR
is a marker of acute inflammation. This is consistent
with inflammatory markers like CRP and fibrinogen.
suPAR can be used as a predictor of COPD exacer-
bation and in monitoring response to treatment [23],
the same properties predictors of COPD exacerbation
is procalcitonin [24].

Another marker of COPD may be IL-17 synthesized
Th17-cells, which include CD4+-T-lymphocytes. They
are characterized by the secretion of IL-17A, -17F
and -22. In addition, IL-17 is synthesized natural
killer cells, cytotoxic T-lymphocytes and granulo-
cytes. IL-17 indirectly helping to attract neutrophiles
and lymphocytes from the blood of inflammation in the
lung by stimulating the secretion of proinflammatory
chemokine IL-8, CCL20 and CXCL10 epithelial cells
of the airways and alveolar macrophages. The interac-
tion of receptors located on macrophages and dendritic
cells with IL-17 stimulates the production of these cells
TNF-a [25, 26].
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There are many risk factors that mediate not only
the origin and progression of bronchial obstruction
with subsequent decline in lung function, but cause
the manifestation of comorbidis conditions, in turn
worsening the clinical picture and prognosis of COPD.
The most significant predictors of COPD are ciga-
rette smoke, particulates pollutants, bleomycin or al-
lergens that cause the release of dangerous mediators,
such as ATP and/or uric acid that activate inflama-
soma NLRP3, which in turn activates caspase-1 release
IL-1B. These inflammatory mediators critical that in-
duce the production of IL-6, -23 and chemokines,
which promote neutrophiles mobilization and increase
the number of Thl7-cells in the lungs of increased
production of IL-17. This leads to IL-1/-17 depen-
dent lung inflammation, fibrosis and emphysema [23].
It is reported that in smokers with COPD is increased
relative Th17-number of lymphocytes in the periph-
eral blood compared with healthy smokers. In pa-
tients with COPD smokers was detected inverse cor-
relation between the number of blood cells Th17- and
FEV, and the percentage of Th17-lymphocytes and the
ratio of FEV, to forced vital capacity (FVC). The in-
crease in the relative number of Th17-cells in the blood
of smokers led to the presence and severity of airflow
limitation. And in smokers with COPD patients levels
of IL-17A in the peripheral blood and sputum also in-
creased compared with healthy smokers [26].

It was shown that endogenous predictor of COPD
is acetylcholine, which can enhance the level of Th17-
cells in systemic inflammation in patients with COPD.
So prolonged action [,-agonists and anticholinergic
medications may help control these events [26].

Important is research in the study of immune mech-
anisms of COPD to improve and clarify the classifi-
cation of this disease. By studying the immune status
of patients with COPD were first identified two im-
mune phenotypes of COPD, immunodeficiency, which
is clinically bronchitis and autoimmune (which is more
consistent with emphysematous). Based on what has
been done clarifying the definition of COPD, a syn-
drome of obstruction and remodulation bronchi that
develops in genetically susceptible individuals af-
ter prolonged inhalation of toxins that damage the
mucous membrane and cause persistent hyperergic
of inflammation, leading to the development of im-
munodeficiency — bronchitis and/or autoimmune —
emphysematous COPD phenotypes, which is an early
sign of recurrent bronchitis. Mixed immunological
phenotype includes a combination immunodeficiency
and autoimmune phenotypes that perhaps more com-
mon [4].

According to the literature in the early stages
of COPD is most typical for «neutrophil» Subtype cell
mediated reaction in the lungs, independent of Thl7,
which may be non-specific [27, 28]. And after induc-
tion of adaptive immune response to auto antigens
and infectious antigens, neutrophiles, IgG-antibodies
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bound their Fcy-receptors are specifically involved
in interactions with antigens, including autologous,
damaging their own enzymes [4]. These reactions are
determined by genes that determine infiltration of neu-
trophiles and lung structures cytokines: IL-13, TNF-a,
1L-23, -17, -6, -8, chemokine et al., which in the end
determine this neutrophiles mediated hyper reactivity
and Th-17 cells are key neutrophiles inflammation.
Inducer of inflammatory reactions often appears rhi-
novirus infection [27, 28].

Dendritic cells and macrophages under the influence
of toxins and antigens secrete 1L-23, -1B, TGF-B. They
stimulate the maturation of cells in TO Th17, which
secrete 1L-17 and -22, causing activation of epithe-
lial cells. Last secrete 1L-6, -8 and chemokines that
stimulate migration of neutrophiles from blood vessels
into the tissue. IL-17, which can release as NK and
T-CD8+-cells to endothelium activates the expression
of adhesion molecules for neutrophiles and secretion
of IL-6, -8 and GM-CSF, and 1L-22, all of which ac-
tivate fibroblasts and production of collagen. In addi-
tion, IL-17 is involved in the development of autoim-
mune reactions, especially cells of patients with this
cytokine create more than — normal [1].

Increased IL-17 in the lungs of patients with se-
vere COPD may contribute to disease progression and
the development of lymphoid follicles via activation
of chemokine CXCL12. So given information relating
to high value Th17 in the development of many dis-
eases can be considered this cell subpopulation and cy-
tokines produced by it as diagnostic markers of disor-
ders of the immune system in patients with COPD [29].
However, the role of Th17 in the formation of sys-
temic inflammation in patients with COPD remains
uncertain until the end, no defined role Th17 — depen-
dent immune responses and the development of COPD
in predicting the severity of this disease. Such knowl-
edge is crucial because clinical intervention in the reg-
ulation or neutralization of IL-17 is likely to be tested
in the near future.

Considerable research interest is in the study of the
imbalance of Th1/Th2 and Thl17-cells, which is asso-
ciated with the occurrence of COPD [30]. It was also
shown that there is an exacerbation of COPD imbal-
ance of Th17/Treg (regulatory T-cells) in the direc-
tion of Th17-cell-type, while with stable COPD bal-
ance shifted toward the anti-inflammatory response.
Also imbalance of these cells is strongly associated with
worsening of lung function and severity of COPD [31,
32]. Smoking cigarettes can contribute to this im-
balance, influencing the polarization and the sur-
vival Th17/Tregs by regulation of muscarinic receptor
MR3 and MRS [33].

Conclusions

At the present stage of science accumulated numer-
ous data on the role of inflammatory cells (neutro-
philes, macrophages, T-cells), inflammatory mediators
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and cytokines in the pathogenesis of COPD. However,
these data indicate that in the literature there is no sin-
gle point of view on the direction of changes in cy-
tokine production in patients with COPD, as there
is no single point of view on specific inflammatory
markers or combinations in COPD.
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Evaluation of cytokines in various biological materi-
als (serum, whole blood, culture supernatants and oth-
ers) must occupy a central place in modern methods
of immune-diagnostics that will evaluate various as-
pects of COPD such as pathogenesis, severity, disease
prognosis and response to therapy.
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BIOMAPKEPM TA iX MICLIE Y MATOIMEHE3I XPOHIYHOIO
OBCTPYKTUBHOIO 3AXBOPIOBAHHSA JIEFEHb

10. 0. Mamsieuko

Pe3ome

Merta — npoauanrizyeamu aimepamypui dyxcepenra iHopma-
yii Ha npedmem @usHaueHHS Oiomapkepis, w0 MONCYMb XapaKme-
puzyeamu madlcKicmb 3axX80pPGAHHA MA MOJNCAUGICIb NPOSHO3Y -
8anHs nepedicy XpoHiuH020 00CMPYKMUBHO20 3AXEOPIOGAHHSA N1€2EeHb
(X03JI).

Pesyabratu. 3a danumu aimepamypu, npu npogedeHHi HucAeHHUX
docaidncerb 8UABNAEHO HAAGHICMb Y IHOYKOBAHOMY MOKPOMUHHI [ pi-
duni BAJI y xeopux na XO3JI eucokux pienie npo3anairbHux yumo-
Kinie ma inwux mediamopie: IL-10, -17A, -17F, -22, TNF-«, IL-
8, -174, -6 i CXCLS, okcudy azomy, ki uje Oinvuie nioguuyromocs
6 nepiod 3aeocmpennsi. B nepugpepituiniiic kpogi xeopux na XO3JI
8I03HAUAEMbCs NIOBUUCHHS PIBHI6 MAPKepie 3ananeHHs, Wo C8id-
YUMo NPo HAAGHICMb cUCmeMHOI 3anaivHoi peakyii. Bcmanosnero,
wo pieni npodykuyii IL-2 ma -4 y xeopux na XO3JI 3nauno Huxcui,
Higie maki 'y 30opoeux donopie, a pieni IL-13, -6 ma -8 nepesu-
wyromo dani Hopmu. Ille odnum mapkepom XO3JI moxuce caymcumu
IL-17, wo cunmeszyemovcs Thl7-kaimunamu, 00 aKux @ioHOCAMb
CD4~+-T-nimpoyumu. 3a darnumu nimepamypu, Ha NOUAMKOBUX
emanax 043 XO3JI naiibinvw xapakmepnuii «Helimpo@inbHuil» cy6-
mun KAiMmuHHO-0N0CepPedK08aHoi peakuyii 6 neeeHsax, 3anedcHUll 8i0
Thl17. Takooxc 6yao dosedeno, wo npu 3aeocmpenni XO3JI cnocme-
pieaemoscsa ducbanranc Thi17/Treg (T-pecysamoprux kaimun) y 6ik
waimun Th17-muny, wo micHo nog’a3anuil 3 NOCIPUIEHHAM Ne2eHe-
6ol ¢yukuii ma maxcxicmio XO3JI.

BucuoBku. Ha cywacnomy emani po36umky HayKu HAKONUYeHI
qucaeHHi 0aHi w000 poai KaimuH 3ananrents (Heimpoginie, makpo-
taeie, T-aimpoyumis), npozanarvHux mediamopie i YUMOKIHIE
y namoeenesi XO3JI. Ouyinka piens yumokxinie é pisHux 6iono2iuHux
mamepianrax (cupogamuyi, yinbHiil Kpo8i, KYAbMYpPANbHUX CYNepHA-
manmax ma in.) NOGUHHA 3AUHAMU YeHmMPalbHe Micye ceped cyuac-
HUX Memodie IMyHodiaeHOCMUKU, AKI 0aoms 3mM02y OouiHumu pisHi
acnexkmu XO3JI, maki sk namoeenes, MAj€CKicmos, nPoeHO3 X80poou
i 6i0nosids Ha mepanirn.

KnouoBi cioBa: xpouiune obcmpykmuene 3ax60pH08aHHs Ne2eHb,
oiomapkepu, 1L-17.
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BUOMAPKEPbI U UX MECTO B NMATOIEHE3E
XPOHUYECKOIO OBCTPYKTUBHOIO
SABOJIEBAHUSA NEFKUX

0. A. Mameuenko

Pesome

Lens — npoanaauzupogams aumepamypHsie UCMOYHUKU UHDOP-
mayuu na npedmem onpeoeseHuss OUOMAPKePO8, KOMopbie MO2Ym Xa-
pakmepu3o08ams msagcecms 3a004€6anHUs U 03MOICHOCMb NPOCHO-
3UpoBaHUA MeHeHUs XPOHUUECK020 00CmPYKMUGH020 3a001e6aHUS
neexux (XO3J1).

Pesyabratel. [lo dannvim aumepamypusl, npu npoeedeHuU MHO20-
YUCACHHBIX UCCAe008AHUIL 8bIA6ACHO HAAUYUE 8 UHOYUUPOBAHHOU MO~
kpome u ycudkocmu BAJl y 6oavnbix XO3JI evbicokux yposueil npo-
80CNANUMENbHBIX YUMOKUHO8 U Opyeux meduamopos: IL-10, -17A,
-17F, -22, TNF-a, IL-8, -17A, -6 u CXCLS, okcuda azoma, komo-
pble ewje boavuie yseauuusaromes 6 nepuod obocmpenus. B nepuge-
puteckoil kposu y 6oavHbix XO3J1 ommeuaemes nogviuierue yposHei
Mapkepoé 8ocnaneHus, Ymo ceudemenbcmeyem o Haruduu cucmem-
HOUl @ocnarumenbHoll peakyuu. YcmanoeaeHo, 4mo ypoeHu npo-
dykyuu IL-2 u -4y 6oavnbix XO3JI 3HauumenvHo Hudice makoewix
Y 300pogbix 00HOpos, a yposnu IL-1f3, -6 u -4 npesviuarom dannvie
nopmol. Ewe oonum mapkepom XO3J moxcem cayyucums I1L-17, cun-
mesupytouuiica Thl7-kaemkamu, k komopvim omuocames CD4+-
T-aumepovyumot. Ilo danHbIM Aumepamypsi, Ha HAYAAbHBIX SMANAX
o XO3JI naubosee xapakmepeHn «Helmpo@uabHblil> cyOmun Kie-
MOYHO-0N0CPed08anHoil peakyuu 6 neekux, zasucauui om Thl7.
Takace 6vi10 dokazano, umo npu obocmpenuu XO3JI nabarwodaemcs
ducbanranc Th17 / Treg (T-peecyssamoprvix Kaemok) @ cmopoHy Kie-
mox Th17-muna, Komopulii mecHo c6:3aH ¢ YXyouleHueMm Ne204HOl
Gyuxkyuu u maxcecmoro XO3JI.

BeiBoawl. Ha cospemennom smane pazeumus HAyKu HAKONAEHbI
MHO20UUCAEHHble dalHble 0 POAU KAemOK eocnanenus (Helumpogu-
108, makpogaeos, T-aumgpoyumos), npogocnarumenbHvix meou-
amopog u yumoxkunog 6 namoecenese XO3JI. Oyenka ypoens yu-
MOKUHO8 8 PA3AUYHbIX OUON0UYeCKUX Mamepuarax (cvleopomke,
UeAbHOU KPOBU, KYAbMYPAAbHbIX CYNePHAMAHmax u 0p.) 004xcHA
3aHAMb YeHMPANbHOe MeCmo cpedu COBPEMEHHbIX Memo008 UMMY -
HOOUAHOCMUKU, KOMOpble N0360ASAM OUeHUMb PA3AUu1Hble dCneKmbyl
XO3JI, makue kKak namoeenes, maxicecms, NpoeHo3 004e3HU U Om-
6em Ha mepanuro.

KiioueBsie cinoBa: xponuueckoe obcmpykmuenoe 3aboneganue
neekux, ouomapkepst, 1L-17.
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