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Chronic obstructive pulmonary disease is one of
the most common respiratory diseases in which co-
morbid pathology is detected in almost 90% of pa-
tients. Particular attention in the clinic of internal medi-
cine deserves a coexisting with alimentary obesity due
to the following risk factors: population aging, hypody-
namia, over-nutrition, which contributes to the pro-
gression of comorbid pathology and the development
of complications.

The chronic inflammatory process is the main link
in the pathogenesis of chronic obstructive pulmonary
disease, which causes structural changes of the respi-
ratory tract and lungs (bronchial obstruction and loss
elasticity of the lung parenchyma) against the back-
ground of systemic inflammation, especially in over-
weight patients.

So, the purpose of the work was to analyze litera-
ture data on the common markers of systemic inflam-
mation in chronic obstructive pulmonary disease pa-
tients with obesity.

High sensitivity C-reactive protein is an acute-
phase protein synthesized mainly by hepatocytes in
response to the bronchopulmonary tissue damage by
the inflammatory process. The research has demon-
strated the relationship between the high sensitivity C-
reactive protein and functional ventilatory capacity,
clinical chronic obstructive pulmonary disease severity.

Adipose tissue is considered as an endocrine or-
gan and a source of biologically active substances:
adipokines, bioactive peptides, free fatty acids, mono-
cytic chemotactic factor-1 (monocyte chemotactic pro-
tein-1), pro-inflammatory cytokines, involved in sys-
temic inflammation in many pathological conditions,
including respiratory diseases. There are many works
focused on the study of leptin as a pleiotropic hor-
mone determining the state of immune homeostasis
and angiogenesis. However, a remarkable discovery
was the determination of the leptin role in the respira-
tory tract. Leptin is a stimulator of ventilation, a factor
determining the processes of maturation and develop-
ment of the lungs, as well as respiratory diseases,
including obstructive sleep apnea syndrome, bronchial
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asthma, chronic obstructive pulmonary disease and
lung cancer. It should be noted that leptin is involved
in airway inflammation in chronic obstructive pulmo-
nary disease, possibly due to the regulation of infiltra-
tion and apoptosis of immune cells in the submucosal
basis of the bronchi.

Conclusion. Thus, obesity has a significant effect
on the intensity of systemic inflammation in patients
with chronic obstructive pulmonary disease. High sen-
sitivity C-reactive protein and leptin are the common
biomarkers of systemic inflammation that can be used
to assess the severity of chronic obstructive pulmo-
nary disease and obesity.
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Introduction. The chronic inflammatory process
is the main link in the pathogenesis of chronic obstruc-
tive pulmonary disease (COPD). It causes structural
changes in the respiratory tract and lungs (bronchial
obstruction and loss elasticity of the lung parenchyma)
against the background of systemic inflammation,
especially in overweight patients, given the significant
contribution of fat cells to the inflammatory process [1,
2,3l

So, the purpose of the work was to analyze lit-
erature data on the common markers of systemic in-
flammation in COPD patients with obesity.

It is common knowledge that the main mecha-
nisms of inflammation in COPD are an increasing
number of alveolar macrophages, neutrophils, T-
lymphocytes (mainly T-helper cells (Thl and Th17).
These mechanisms, together with epithelial, endothe-
lial cells, and fibroblasts, express the synthesis of
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pro-inflammatory mediators such as cytokines,
chemokines, growth factors, and lipid mediators [4]. It
is considered that T-lymphocytes play an essential
role in the pathogenesis of COPD. However, the
mechanisms of this inflammatory process remain un-
derstudied. One of the researches found that the
blood of COPD patients demonstrated a higher ex-
pression of CC chemokine 5 receptors (CCR5) on
CD8 + T cells in bronchoalveolar lavage and a higher
percentage of CXCR3 + CD8 + T lymphocyte cells, as
compared to apparently healthy individuals. Moreover,
the results obtained were dependent on the gender of
the patients. The Thl / Tcl immune response was
associated with macrophages and neutrophil density
in the bronchi, and the reaction of Th2 / Tc2 was as-
sociated with the severity of emphysema [5].

Two large-scale COPD Gene and ECLIPSE stud-
ies (total of 6299 participants) are devoted to the rela-
tionship between changes in circulating immunocom-
petent cell populations and COPD severity and pro-
gression. The results of these studies suggested a
positive correlation between FEV; and lymphocyte
counts against the feedback with myeloid cell counts
(neutrophils, monocytes). The number of lympho-
cytes, monocytes, and eosinophils determined the
three-year change in spirometric parameters of airflow
limitation. In COPD patients, a decreased number of
CD4 + memory cells and naive B cells was observed,
suppressing the maturation of lymphocytes against
the background of enlargement of myeloid cells. This
fact indicates an essential place of immune mecha-
nisms in the pathogenesis of COPD progression [6].

Most studied mediators of chronic inflammation in
COPD patients are inflammatory interleukins (IL-1,
IL-2, IL-6, IL-8, IL-9, IL-12, IL-18), tumor necrosis fac-
tor-alpha (TNF- a), high sensitivity C-reactive protein
(hsCRP), matrix metalloproteases. They also include
specific markers, namely desmosine isomers, leukot-
riene-B4, neutrophil elastase and surfactant protein D,
natriuretic peptide (NT-proBNP), and T-troponin [7, 8,
9, 10].

The hsCRP is a recognized biomarker of systemic
inflammation, synthesized mainly by hepatocytes in
response to the bronchopulmonary tissue damage by
the inflammatory process [11]. The hsCRP binds
phagocyte receptors and plays a role in cell apoptosis,
correlating with other inflammatory mediators, particu-
larly with IL-6, IL-1 [12].

It is essential to determine the dependence of the
hsCRP concentration and the number of COPD exac-
erbations, which determine the prognosis of the dis-
ease. The obtained data are contradictory, as evi-
denced by the results of research, which did not show
a significant correlation between the hsCRP concen-
tration and the number of exacerbations. Other stud-
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ies found a significant correlation between the hsCRP
concentration and the number of exacerbations, iden-
tifying hsCRP as a marker for the development of
COPD exacerbations [13, 14].

In the study, which involved 116 patients in the
stable phase of COPD and 35 practically healthy indi-
viduals, the researchers found that serum hsCRP con-
centration was significantly higher in COPD patients
than in practically healthy individuals (4.48 + 0.83 vs.
1.1+£0.27 mg/ I; p <0,05). Noteworthy the conclusion
that serum hsCRP concentration > 3 mg / | has a
negative effect on COPD prognosis compared to
hsCRP concentration <3 mg /| (odds ratio (OR) = 2.71;
95% confidence interval (Cl) = 1.05-6.99; p <0.05).
The results of four studies (1750 patients with COPD),
which provided statistically similar results (OR = 1.54;
95% CI = 1.14-2.07; p <0.01), confirmed this state-
ment. These studies emphasized the importance of
identifying the hsCRP biomarker in patients with sta-
ble COPD [15].

A systematic review and meta-analysis, conducted
to clarify the relationship between hsCRP concentration
and COPD mortality, included 15 sources on COPD
mortality. In the general analysis, increase the concen-
tration of hsCRP was significantly associated with the
mortality rate (OR = 1.53, 95% Cl = 1.32-1.77;
p <0.001). However, it is necessary to observe that
this relationship was established at maximal indices of
hsCRP and primarily in the Asian population of COPD
patients [16].

Considering that systemic inflammation is the pri-
mary pathogenetic mechanism of COPD with obesity,
the question remains about the role of adipose tissue
in the progression of the inflammatory process, the
intensity of which depends on the patient’s body mass
index (BMI). According to a randomized ECLIPSE
trial, systemic inflammation activity was significantly
higher in patients with BMI 29.4 kg / m? compared to
the group of patients where BMI was within normal
limits. The scholars also found that 30% of COPD
patients had no manifestations of systemic inflamma-
tion both in the initial stage of the disease and after
one year of observation against the background of
availability bronchial obstructive syndrome. The re-
sults of this study also demonstrated a correlation
between inflammatory marker concentration and hy-
podynamia, especially in COPD patients with obesity,
which contributes to the growth of pro-inflammatory
markers [17, 18].

The results of the research by R. Agarwal et al.,
2013 [19] proved that BMI had an inverse correlation
with serum hsCRP concentration. According to an-
other study, COPD patients with obesity had an in-
creased serum hsCRP concentration compared to
COPD patients with normal BMI [20]. The study by

YKpaiHCbKUM XKypHan meauuuHu, 6ionorii Ta cnopty — 2020 — Tom 5, Ne 3 (25) 69



MenowuyHi Haykun

M. Breyer et al., 2009, confirmed that in COPD pa-
tients with BMI 230 kg / m? serum hsCRP concentra-
tions was by 3.3 times higher (95% CI, 1.5-7.0; p =
0.002) than in patients with BMI 21-24.9 kg / m?. How-
ever, in COPD patients with low BMI (<21 kg / m?),
hsCRP concentration was by 2 times higher (OR =
0.5; 95% CI = 0.3-0.9; p = 0.022) compared with con-
trol groups (BMI within normal limits) [21].

Today, adipose tissue is considered an endocrine
organ and a source of biologically active substances.
These substances include adipokines, bioactive pep-
tides, free fatty acids, monocytic chemotactic factor-1
(monocyte chemotactic protein -1 (MCP-1)), and pro-
inflammatory cytokines (IL-18, TNF- a, hsCRP, IL-6).
They are the modulators of cardiovascular function,
insulin sensitivity, inflammation, and function of adi-
pose tissue against the background of inhibition of
production the anti-inflammatory mediators [22, 23].
Adipokines can also be synthesized by inflammatory
cells, participating in systemic low-intensity inflamma-
tion in many pathological conditions, including respira-
tory diseases (COPD, bronchial asthma, interstitial
lung diseases) [24]. Thus, adipose tissue plays a vital
role in the processes of systemic inflammation and the
formation of carbohydrate metabolism disorders in
COPD patients. It acts as an independent factor in the
potentiation of the bronchopulmonary inflammatory
process.

Leptin is involved in many vital functions of the
body. These functions include energy metabolism,
reproductive function, and angiogenesis. It also par-
ticipates in the expression of cytokines synthesized by
immunocompetent cells and regulates the processes
of cell apoptosis, involved in the regulation of T-cell
proliferation. Furthermore, leptin can activate macro-
phages and promote vascular proliferation. The regu-
lation of leptin synthesis occurs through the hypo-
thalamus-pituitary-adrenal axis and depends on the
body fat mass. Leptin activates the synthesis of pro-
inflammatory cytokines such as IL-2, interferon-y pro-
duced by Thl, and inhibits the synthesis of IL-4 syn-
thesized by Th2 [25, 26, 27, 28].

An important discovery was the determination of
the leptin role in the respiratory tract. Leptin is a stimu-
lator of ventilation, a factor determining the processes
of maturation and development of the lungs, as well
as respiratory diseases, including obstructive sleep
apnea syndrome, bronchial asthma, COPD, and lung
cancer [29, 30].

Scientific evidence suggests that leptin is involved
in airway inflammation in COPD, possibly due to the
regulation of infiltration and apoptosis of immune cells
in the submucosal basis of the bronchi. Increased
leptin concentration in the proximal airways correlates
with the expression of activated T lymphocytes
(mainly CD8 +) and the absence of apoptotic T cells.
Leptin concentration in the induced sputum positively
correlated with inflammatory markers. However, the
question remains debatable on the existence of a
paracrine cross-section between resident lung epithe-
lial cells and immune cells in response to harmful par-
ticles, requiring further scientific studies on the role of
leptin in the pathogenesis of COPD [27, 29, 31, 30,
32, 33].

Leptin concentration in COPD patients depends
on BMI. The studies confirmed this fact by demon-
strating a close relationship between serum leptin
concentration and TNF-& content and soluble TNF
receptor (STNF-R55 and -R75) and a direct correlation
with BMI and body fat percentage (% of fat) in patients
with COPD [34, 35, 36].

Another study found a link between genetic vari-
ants in the leptin-R gene and decreased lung function
in COPD patients showed a significant association (p
<0.05). Haplotype analyzes confirmed some of these
associations, identified by distinct markers, suggesting
that genetic variants in the leptin-R gene are signifi-
cantly associated with decreased lung function in the
COPD smoker population. The results confirmed the
genetic nature of the leptin effect on the severity of
ventilatory capacity in COPD patients. They may iden-
tify leptin-R as a new gene candidate for COPD [37].

The purpose of one study was to evaluate the
relationship between leptin levels in COPD patients
and changes in respiratory function depending on his
concentration. Analysis of the results of this study
revealed an increase in leptin concentration in COPD
patients with overweight and obesity compared to
patients with normal body weight (p <0.01). The re-
search found the most pronounced obstructive and
restrictive changes in patients with hyperleptinemia,
and its level is closely related to the degree of bron-
chial obstruction [38].

Conclusion. Thus, in COPD patients, obesity has
a significant effect on the intensity of systemic inflam-
mation. The hsCRP and leptin are markers of this in-
flammation and, therefore, can be used to assess the
severity of COPD and obesity.
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MAPKEPU CUCTEMHOI'O 3AMNAJIEHHA Y XBOPUX HA X031 Y NOEOHAHHI 3 OXKUPIHHAM

Ky3Heuyoea J1. I1., Nonko O. ®., CasyeHko JI. B.

Pe3tome. OgHvM 3 HambinbLl pO3MNOBCIOAXKEHUX 3aXBOPIOBaHb OPraHiB AMXaHHS 3anuaeTbCs XPOHIYHE
O0BCTPYKTMBHE 3axBOPIOBAHHS flereHb npu sikomy komopbigHy naTonorito BuaBNsoTb Maxke y 90 % XBOpUX.
Ocob6nuBoT yBaru y KniHiui BHYTPIiLLHLOT MEOULMHWN 3aCryroBYe NOEAHaHHS 3 aniMeHTapHUM OXUPIHHAM 3a paxy-
HOK HaCTyMHUX hakTOpiB PU3MKy: NOCTapPiHHS HaceneHHs, rinogMHaMisa, HagMipHe XapyyBaHHS, WO CNpUsie Npo-
rpecyBaHHIO KOMOPOGIQHOI NaTonorii Ta pO3BUTKY YCKNagHEHb.

XPOHIYHUI 3ananbHWA NPOLIEC € FONIOBHO NAHKOK NaTOreHe3y XPOHIYHOro 06CTPYKTUBHOMO 3aXBOPHOBAHHS
nereHb, WO BUKINWKAE CTPYKTYPHI 3MiHU AMXxanbHUX WNSXIB i nereHb (bpoHxianbHa obcTpykuis Ta BTpaTa enac-
TUYHOCTI NapeHXiMn fnereHb) Ha Thi CUCTEMHOrO 3ananeHHs, 0cobnMBO y NauieHTiB 3 HAagMipHOK Barot. Tomy
MeTol poboTu BGyno NpoBecTn aHani3 nitepaTtypHUX AaHUX NpO HaMbIinbLL NOLWMPEHI MapKepu CUCTEMHOrO 3a-
NaneHHs y XBOPUX Ha XpOHi4YHe OBCTPYKTMBHE 3aXBOPIOBAHHS NEreHb i3 OXXKUPIHHAM.

Bucokouytnusmin C-peakTMBHUI NPOTEiH ABMsSie cObO rocTpodasHuii Binok, LWo CUMHTE3YETbLCS renaTounTa-
MU Y BigNOBIOb Ha YLIKOMKEHHA BPOHXONEreHeBol TKaHMHU BHACMIAOK 3anansHoro npouecy. [loBeaeHni TicHUN
3BOPOTHWI 3B’SI30K MiXK MOKa3HWKamMy BMCOKOYYTNMBOro C-peakTMBHOro MpoTeiHy Ta (PyHKUiOHanbHUMKU nokas-
HUKaMW BEHTWUNSLIAHOI 30aTHOCTI NereHb, KNiHIYHUMKW NMOKA3HMKaMM TSDKKOCTI XPOHIYHOrO OOCTPYKTMBHOMO 3a-
XBOPKOBAHHSA MNereHb.

XKuposa TkaHMHa po3rNagaeTbCa 9K eHOOKPUHHUIA opraH i AXepeno 6ionoriYyHo akTUBHUX PEYOBUH — afauno-
KiHIB, Oi0OaKTUBHMX NEnTUAiB, BINIbHUX JKMPHUX KWACMOT, MOHOLMTAPHOIO XEeMOTaKCU4YHOro cpakTopy-1
(MoHouMTapHMI xemoTakcuyHu 6inok-1-MCP-1), npo3ananbHUX LMTOKIHIB, LLO NPUAMalTb y4acTb B CUCTEMHO-
My 3anasfieHHi HW3bKOi IHTEHCMBHOCTI Mpu GaraTbOx NaTOMOrMYHMX CTaHax, B TOMY YMCIi MNP 3aXBOPIOBAHHSIX
OpraHiB AuXaHHA. BMBYEHHIO NenTvHY 9K NNenoTPOnHOro ropMOHY, SKUA BU3HAYa€E CTaH iIMyHHOro romMmeocTtasy
Ta aHrioreHe3y npucBsYeHa Benvka Kinekicte pobiT. OgHaK BaXXMUMBMM BIAKPUTTSAM CTano BU3HAYeHHs poni nen-
TUHY B YPa)KeHHi OpraHiB AUXaHHSA, BPaxoBYO4M LLO NENTUH € CTUMYNATOPOM BEHTUNALT, dPakTOpom BMU3HAYal0-
4YMM MpoLecy A03piBaHHSA Ta PO3BUTKY NEreHb, a TakoX PecnipaTopHUX 3axXBOPIOBaHb, BKIKOYA4M 06CTPYyKTUB-
HWA CMHOPOM HiYHOro anHoe, GpoHxianbHy acTMy, XpOHiYHe OBCTPYKTMBHE 3aXBOPIOBaHHS fereHb Ta pak ne-
reHb.
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OTxe, BUCOKOUYTNMBUIA C-peakTMBHUI NPOTEIH Ta NENTUH € 3aranbHUMmn GiomMapkepamy CMCTEMHOrO 3ana-
NEHHS1 HU3bKOI IHTEHCUBHOCTI, KOTPi MOXHa BUKOPWCTOBYBATW AN OLIHKN CTYMEHSA TSXKKOCTI XPOHIYHOro obeTpy-
KTUBHOIO 3aXBOPIOBAHHS fereHb Ta OXUPIHHS.

Knio4yoBi cnoBa: XpoHidHe OOCTPYKTMBHE 3aXBOPHOBaHHSI JereHb, OXMUPIHHSA, BUcOKodyTnuBuii C-
peakTUBHWIN NPOTEiH, NEeNnTVH.
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MAPKEPbl CACTEMHOIO BOCINANEHUSA Y BOJIbHbLIX XOBJ1 B COYETAHUU C OXKUPEHUEM

KysHeuoea J1. ., onko A. ®., CasyeHko J1. B.

Pe3some. OfHMM M3 caMbix pacnpoCTpaHEHHbIX 3aboneBaHUi OpraHoB AbIXaHUsi OCTaeTCsl XPOHUYecKas
0oBCTpyKTMBHASA OonesHb Nerkvx, npyv KOTOpOoW KOMOPOWZAHYK NaTonorvio BbISBAAT Nodtn y 90% OOnbHbIX.
Ocoboe BHMMaHWE B KIMHUKE BHYTPEHHEN MeOULMHbI 3acnyXXnBaeT CoveTaHne C arnuMeHTapHbIM OXUpEHUEM
3a cyeT creayowmx hakTopoB pUcka: cTapeHne HaceneHus, rmnoguHamus, n3bbITo4Hoe NMTaHue, YTo cnocob-
CTBYeT NPOrpeccupoBaHnio KOMOPOUAHONM NaTONOrMn 1 PasBUTUIO OCITOXHEHUN.

XpoHU4eckuii BOCNanuTenbHbIN NPOLECC ABMSETCS rMaBHbIM 3BEHOM MaToOreHe3a XPOHUYECKON O6CTpykK-
TUBHON GONe3Hn nerkux, Bbi3biBaeT CTPYKTYPHble M3MEHEHUS AbIXaTemnbHbiX NyTen u nerkux (bpoHxuanbHas
0BCTPYKUMS 1 NOTEPS ANaCTUHHOCTU NapeHXMbI NIerkmx) Ha poHe CUCTEeMHOro BocnasneHusi, 0co6eHHO y naum-
€HTOB C M30bITOYHbIM BeCOM. 103TOMY Lenblo paboThl BbINO NPOBECTU aHanM3 NUMTEPATYPHbIX AAHHbIX O Hau-
6onee pacnpocTpaHeHHbIX Mapkepax CUCTEMHOro BocnaneHns y 60MbHbIX XPOHUYECKON 0BCTPYKTUBHOW Bones-
HbIO NTEMKUX C OXMPEHUEM.

BbicokouyBCTBUTENBHLIV C-peakTVBHbIN NPOTEUH NpeAcTaBnsieT cobon ocTpodasHbIi 6enok, cuHTesnpye-
MbI renaTouuTammn B OTBET Ha NoBpexAeHne BPOHXONero4YHow TkaHW BCeAcTBMe BOCNanuTensHOro npouecca.
[oka3saHa TecHasi obpaTHas CBA3b Mexay nokasaTensiMy BbICOKOYYBCTBUTENBHOr0 C-peakTUBHOIO NpoTenHa u
hYHKLMOHANBbHBIMW NOKa3aTeNsAMU BEHTUINSLMOHHON CNOCOBHOCTM NErkMX, KNMMHUYECKMMM NoKa3aTensmMmmn Tsxe-
CTU XPOHUYECKOM OBCTPYKTUBHOM BONE3HUN NETKNX.

>KupoBasi TkaHb paccmaTpuBaeTCsl Kak 3HOOKPUHHBIA OpraH M UCTOYHWK OUOMOrM4ecku akTUBHBLIX Be-
LLeCTB — aaNNOKUHOB, BMOAKTVBHbIX NENTUAOB, CBODOAHBIX KMUPHBLIX KACIOT, MOHOLIMTAapPHOIO XEMOTaKCUYECKOrO
hakTopa-1 (MOHOUMUTapHLIN XemoTakcuyeckmin 6enok-1-MCP-1), npoBocnanuTenbHbIX LUTOKMHOB, y4acTBYHO-
LMX B CUCTEMHOM BOCMANEHUN HU3KOW MHTEHCUBHOCTU MPU MHOTMX NaTONMOIMYECKNX COCTOSIHUAX, B TOM Yncne
npu 3aboneBaHNaX OpraHoB AblxaHus. N3y4eHuto nenTuHa kak nienoTponHOro ropMoHa, KoTophblii onpeaenseT
COCTOSIHNE MMMYHHOrO roMeocTasa M aHrmoreHesa nocesLweHo Bonbluoe KonmyecTBo paboT. OgHako BaXHbIM
OTKPbITUEM CTasno onpeaerieHne ponu NenTuHa B NOPaXEHUN OPraHOB AblXaHUs, yYUTbIBAs, YTO NENTUH SBIS-
eTCsl CTUMYNSATOPOM BEHTUMSAUMKU, PakTOpOM, OonpeaensolmMM NpoLEecChl CO3pPeBaHNs U pa3BUTUSA Nerkux, a
Takke pecnupaTopHbix 3aboneBaHuii, BkNoYas 06CTPYKTUBHBIA CUHOPOM HOYHOrO anHo3, GpoHxmanbHyo acT-
My, XpOHMYeckasi 06CTpyKTMBHas BonesHb NerkMx 1 pak nerkux.

Taknm 06pa3oM, BbICOKOHYBCTBUTENbHbLIN C-peakTUBHLIN NPOTEUH U NENTUH ABNATCS obwmumy Gruomapke-
pamMu CUCTEMHOrO BOCMAneHus HWU3KOW MHTEHCUBHOCTW, KOTOPblIE MOXHO UCMOMb30BaTh AN OLEHKN CTEMEHM
TSKECTU XPOHUYECKOW OBCTPYKTUBHOWM B0OME3HM NErknx n OXMpeHus.

KnioueBble crnoBa: xpoHuyeckas o6CTpyKTUBHaA H6onesHb Nerkux, oXnpeHue, BbICOKOYYBCTBUTENbHBIA C-
PeaKTVBHbIA NPOTENH, NENTHH.
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