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MPOBEJCHHS TAaKMX BTPy4YaHb, NIPUYMHH iX BUHUKHEHHS, SKi
MopdosoriyHi 3MiHM BiZOYyBalOThCS Y aTePOCKICPOTHIHO
3MiHEHIH CTiHII apTepii mpu ix mposemeHi. Mertoro
JociikeHHss Oyno gatu  MopdoJoriuHe OOIPYHTYBaHHS
3aCTOCYBaHHSI TIOCTAITHOT I030BaHOT OAIIOHHOT aHT10TIACTUKH
3 BUKOPUCTaHHSM OaJOHIB PI3HOTO IiaMeTpy i AOBXHUHH Yy
MOPIBHSIHHI 3 CTaHAAPTHOIO METOJMKOI0 Y XBOPHX 3
imemMiqHo0 (HOPMOIO CHHAPOMY iaGeTHYHOI CTOMH. 3TiTHO
OTPUMaHHUX PE3YJbTATIB EKCIIEPUMEHTAIbHHUX JOCIIDKEHb
BCTaHOBJICHO, 110 B OCHOBHOMY IIPM BHKOHAHHI IOETarmHOl
JI030BAaHOI AHTIOIIACTMKU 3a 3alpONOHOBAHUM CIIOCOOOM
BHYTPIIIHS €JIACTUYHA MEPETHHKA apTepil YiTKO BHpaKeHa,
Mae He 3Ha4Hi QUsHKA pparmenTanii. [Ipu npoMy, 30BHIIIHS
eJIaCTHYHA [IEPETHHKA BUPaXKeHa IOCTaTHBO J0Ope Ha BCbOMY
MpoTsI3i, Ma€ He 3HAYHI AUISHKH (parMeHTamii 1 ix Oymo
3HAYHO MEHILIE YMM Y THX BHUIAJKaX KOJIHM BHUKOHYBAJIaCh
AHTIOIUIACTHKA 33 CTaHAApTHOI Meroxukoro. [Ipuuomy, y
30BHIIIHIM OOOJIOHII, A€ 3HAXOAWINCS CYIOWHU CYIWH Ta
HEpBH Cy/IMH, BOHHU 30eperiucs Maike 6e3 3MiH. 3MEHIICHHS
KIUJIBKOCTI 1 BEJIMYMHHU pO3LIapyBaHb OOOJIOHOK aprepii, ix
(parmMeHTaLii Py BUKOHAHHI TIOETATHOT J030BaHOI OAJIOHHOT
aHTIOIUIACTHKM 32  3alpPOIIOHOBaHMM  crocoboM 3
BUKOPHUCTAHHSIM OQJIOHIB pIi3HOTO JiaMeTpy 1 JOBXHHH
JO3BOJISIE PEKOMEHIYBAaTH il BUKOPUCTAHHA y MpPaKTHYHIH
JiSIBHOCTI  JUIi  3MEHIUGHHA  YacTOTH  BHHUKHEHHS
TPOMTHYHUX YCKJIAJAHEHb Yy PaHHBOMY IIiCILIONEpaiiHoMy
nepioni.
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BO3HHUKAIOT 110CJIE IPOBEICHMUS TAKUX BMEILATENBCTB, IPHYMHBI NX
BO3HHUKHOBEHMS,  Kakue  Mopdonormdeckue  M3MEHEHHs
MIPOHCXOJIAT B aTEPOCKIEPOTHYECKN N3MEHEHHOH CTEHKE apTepin
npu ux npoBefeHuu. Llenbro uccnenoBaHus ObLIO U3y4UTh B
9KCIIEpUMEHTe  MOP(OJIOTHYECKHE  W3MEHEHHs,  KOTOpbIe
MPOHMCXOJAT B CTEHKE OEpIOBBIX apTepuii IpU INPOBEACHUN
OaJUIOHHOM aHTHOIUIACTHKH Y OOJNBHBIX C HIIEeMUYeCcKoi (opmoit
cuHIpoMa auabermueckoil crombl. COITIaCHO — IOJy4YEHHBIM
pe3ynbTaTaM 3KCHEPUMEHTATbHBIX HCCICAOBAHUI YCTaHOBIICHO,
YTO B OCHOBHOM IIPH BBITIOJHEHHWH TO3TAIHOW IO3MPOBAaHHON
AQHTUOIUIACTUKH 10  TIPEUIOKEHHOMY CIIOCOOY BHYTPEHHSIS
SMIACTHYHAS TIEPETIOHKA apTepHH UYETKO BBIPAXKEHA, MMeEeT He
3HAUMTEJbHbIE Y4acTKM (parMeHTaumu. IIpm 5TOM, BHEIIHSA
9IIACTHYHAS! IIEPETIOHKA BBIPAYKEHA JOCTATOYHO XOPOLIO HAa BCEM
MIPOTSDKEHNH, UMEET He 3HAUUTEIbHbIE YJaCTKH (pparMeHTanuu u
HX KOJMYECTBO OBUIO 3HAYUTENBHO MEHBIIE YEM B TEX CIydYasx,
KOT'JIa BBITIOJHSIACH AQHTHOIUIACTHKA TI0 CTAHIAPTHOW METOJHKE.
[lpuueMm, Bo BHemIHeH O000JOYKE, TNE HAXOJWINCH COCYHBI
COCYZIOB M HEpPBBI COCYZOB, OHM COXPAaHIINCh IOuTH 0Oe3
W3MEHEHHIl. YMEHBIICHHE KOJIMYECTBA M BEJIMYMHBI PACCIIOCHUN
o0oslo4eK apTepud, HX (pparMeHTauMH TpPH BBHIIOJHCHUH
MO3TAITHOW  JTO3UPOBAaHHOH OAUIOHHOW AHTUOIUIACTUKM 10
NPEIVIOKEHHOMY ~ CIIOCOOYy € KCIIONB30BaHMEM — OaJUIOHOB
Pa3IIYHOTO JUaMeTpa M JUIMHBI TTO3BOJSIET PEKOMEHIOBAaTh €e
NPUMEHATh B TPAKTHIECKOH NEATETbHOCTH JUISl YMEHBIICHHS
4acTOThl ~ TPOMOOTHMYECKHMX  OCIOKHEHMH B paHHEM
TIOCIICONIEPAITOHHOM HEPHOJIE.
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Idiopathic pulmonary fibrosis is a severe, steafilygressive disease. Lack of specific signs aadegmce of individual
variations in the course of the disease indicagentted to find additional non-invasive markersdiagnosis, estimation of the
disease severity and monitoring of treatment dffeness. Therefore, this study aimed to determitigities of gelatinase A and
gelatinase B activities, as well as progelatinafip@:alin complex in patients with moderate andese IPF. It was found that
increased gelatinase A and gelatinase B activitieselated with the disease progression. Increastydties of progelatinase B
and its active form at different stages of the aégecan be used as markers of the severity ofttfwegi€ process, while gelatinase
A activity can indicate its stage. Changes in thegplatinase B/lipocalin complex activity refledinical signs and symptoms
during the idiopathic pulmonary fibrosis course anel associated with the severity of the disease.

Keywords: idiopathic pulmonary fibrosis, gelatinases A angBgelatinase B/lipocalin complex.

The work is a fragment of the research projectspitaving of diagnosis, comprehensive prevention taedtment of
respiratory and comorbid diseases in industrial kems and residents of the industrial area”, staggistration No. 0117U004787
and “Pharmacological approaches on prevention ofpieatory failure development in patients with arafic obstructive
pulmonary disease (COPD) in combination with cavdiecular diseases”, state registration No. 0115UR02

Idiopathic pulmonary fibrosis (IPF) is a severe aotentially fatal disease, which is defined by a
radiological and histopathological pattern of istiéial pneumonia. The triggering mechanisms o$ thi
disease remain unclear [12]. The diagnosis of #itased on a set of clinical signs, lung biopsg,datd
a typical high-resolution computed tomography pattgl1], provided that other diseases that cause
pulmonary fibrosis are excluded [13]. IPF predomiha affects elderly patients. Among the adult
population, IPF is usually diagnosed in patientieothan 55 years. The average survival rate iy&abs
and it directly depends on the patient's age atitive of diagnosis: in patients diagnosed betweeargl
69 years of age the survival was almost 8 yeargpaoed with 4.5 years in patients diagnosed at gige a
of 75-79 years and only 2.5 years in patients 8@eyears of age [10].

Clinical signs of IPF are not sufficiently specifiad coincide with those of other diseases of the
interstitial lung disease group [1]. Currently, thégh-resolution computed tomography has been
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considered the gold standard for diagnosis of #H,pulmonary function parameters are usually ntedsu
for patient monitoring. However, given the variablgture of the disease course, it is importanirtd f
some sensitive, non-invasive, and reliable markéi®F that could be used as an aid in IPF diagnosi
estimation of the severity, and monitoring of theatment effectiveness. One of the promising anéas
research includes investigation of proteolytic psses, the activity of which changes in IPF.

An important role in the IPF pathogenesis is plaggd cumulative action of multiple processes
that trigger the pathogenic cascade leading toramaicactivation of epithelial cells [9]. This resiin the
secretion of multiple mediators that promote amgase in the fibroblast population and contribotéhe
uncontrolled remodelling of the extracellular matECM), which, in turn, leads to an excessive
accumulation of proteins, mainly collagen, and aggnesis. In the early stages of IPF, apoptosigpef
1 pneumocytes results in proliferation of type Zuymmocytes [8]. The latter, together with alveolar
macrophages, neutrophils, lymphocytes and fibradlasoduce profibrotic cytokines such as transfogm
growth factorpl, fibroblast growth factor, insulin-like and epidel growth factors, which induce
differentiation of myofibroblasts (contractile fdislasts) and formation of fibroblast clusters segvas
new loci of deposition of extracellular matrix peots [14]. In addition, all of these cells synthzesa
significant number of different mediators and matdegrading enzymes that, under physiological
conditions, play a leading role in maintaining ehéracellular matrix homeostasis. Such enzymesidecl
calcium-dependent zinc gelatinases A and B (matexalloproteinases MMP2 and MMP9, respectively),
which control metabolic processes via their effestdunctional activities of other enzymes and giow
factors, and degrade most extracellular matrixgingt including basement membrane proteins. These
proteases promote adhesion and transendotheliahtioig of fibroblasts/myofibroblasts, thereby atgr
the lung microenvironment [3, 9].

Neutrophils play an extremely important role. Speayranules of neutrophils contain a small
glycosylated protein from the lipocalin family, alknown as neutrophil gelatinase-associated lipocal
(NGAL). NGAL has a molecular mass of approx. 25kDiais protein is released from neutrophil granules
in monomeric, homodimeric (45-50 kDa), homotrimefapprox. 70 kDa) and heterodimeric forms
(lipocalin monomer disulphide-linked to proMMP9; 335 kDa) [6]. The proMMP9/NGAL complex
was found to play an important role in acute refadlure, cardiovascular disease, carcinogenesis and
metastatic processes, as well as in chronic olisteupgulmonary disease [4, 5]. However, there msaat
no information about patterns of changes in prgteolactivities of gelatinases A and B and the
proMMP9/NGAL complex in IPF.

The purposeof the study was to study the activities of matrigtalloproteinases 2 and 9 and the
proMMP9/NGAL complex in blood plasma of patientsgtwidiopathic pulmonary fibrosis vary depending
on the severity of the disease.

Materials and methods.The total of 25 patients with IPF including 19 wanasnd 6 men between
40 and 77 years of age participated in this stlithg. patients were diagnosed with IPF 1 month teaty
prior to their inclusion in the study (mean disedseation was 5 (3-12) months). IPF was diagnosee d
on the clinical and radiological criteria recommeddy the Association of Tuberculosis Specialisi$ a
Pulmonologists of Ukraine [3] and ATS/ERS/JRS/ALAIRgnostic and treatment criteria [16]. After the
Informed Consent to voluntarily participate in #tady had been signed, the patients were enrailétki
study, provided they met the following criteria:edgetween 40 and 80 years, verified IPF diagnasis,
history of any of the following: other lung pathgig bronchial asthma, HIV/AIDS, hepatitis B or C.

All patients stayed in a specialized hospital dgrrihe study. At the time of admission to the
hospital (day 1), and then after one month and afte year from the treatment beginning, the foltmv
tests were performed for all patients: full blo@diot and urinalysis, blood biochemistry, blood adaton
test, and pulse oximetry to determine the levagfgen saturation, in addition, dyspnea was asddsse
the modified Medical Research Council (NMRC) scated body mass index (BMI) was calculated. The
standard treatment regimen was in compliance withaktic and international standards [3, 11, 16].

Analysis of clinical data was based on evaluatibsyonptoms using the modified Wood-Downes
scoring system (table 1), oxygeaturation level and the best of the three valueasured during
spirometry (forced expiratory volume in 1 seconBVR), peak expiratory flow rate (PEFR)), and based
on these data patients were divided into 2 grolifk [

Group 1 included 12 patients with moderately seVieéFe Group 2 included 13 patients with IPF
whose condition was evaluated as severe. The Gomttaded 15 age-matched healthy volunteers.

The activities of MMP2/9 and the proMMP9/NGAL corepl were evaluated using gelatin
zymography. After vertical gel electrophoresis ¢ddal plasma samples in 7.5% polyacrylamide gel
containing 0.1% sodium dodecyl sulphate and 1%igedabstrate, the gels were washed four time&%or
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min in 2.5% Triton X-100. Next, the gels were inatdx at 37°C for 24 hours in buffer containing 25
mmol/L Tris-HCI, 5 mmol/L CaCGl 0.9% NaCl, 0.05% NalNpH 7,5). At the end of incubation, the gels
were stained with 1% Coomassie Brilliant Blue G-2580% methanol containing 10% acetic acid. MMPs
appeared as transparent bands against the blugrbaokl.

Table 1
Modified Wood-Downes scale
1 2 3
Respiratory rate Normal or exceeding the ag&xceeds the age- approprigtdExceeds the age- approprigte

appropriate reference valuereference value by 30-50%| reference value by >50%
by up to 30%

Oxygensaturation >95% 90-95% <90%
Auscultatory findings Moderate wheezing at th&Josaic" breathing pattern, Weakened breathing, significant
end of exhalation significant wheezing during wheezing  during  prolonged

exhalation exhalation, crackles

Use of accessory No Intercostal and subcostalinvolvement  of  intercostal

muscles for respiration muscles take part in subcostal, suprachoroidal muscles
respiration (mild or| (significant degree), paradoxical
moderate degree) breathing

State of consciousness Not impaired Moderatelyteaal Exalted consciousness

PEFR (% of the
reference value)

70-90% 50-70% <50%

Colored markers for electrophoresis (Bio-Rad LaBAYand the positive control of these enzymes
(Sigma, USA) were used for identify the lysis siidsch correspond the MMPs and their complexes.

The zymograms were photographed using a Sony DSC-#i§ital camera. Quantitative
assessment of gelatinase activity was performedgusiideodensitometer Sorbfil 2.0 software. The
activities of MMP2/9 and the proMMP9/NGAL compleere calculated in arbitrary units (AU) relative
to the activity of these enzymes in a standard samyhere their activity was taken as 1 AU. Pooled
plasma from the control group donors was usedsteaard which was obtained by mixing equal volumes
of plasma samples from different donors [2]. Staddamples were frozen and stored at 80 °

All data are expressed as mean = standard errmoeah (SEM). Groups were compared using the
one-way analysis of variance (ANOVA) followed byetffukey test. P-values0,05 were considered
statistically significant.

Results of the study and their discussioniThe 12 patients of Group 1 with moderately severe
disease had a respiratory rate (RR) of 16 to 19¢aths per minute, oxygen saturation of 85 to 9084,
accessory muscles involved in breathing, and PEFR&5% of the reference value. In Group 2 (13
patients), RR was 20 to 27+1 breaths per minutggex saturation was 45-70%, accessory muscles were
actively involves in breathing, and PEFR value ¢tituted 72 to 75% of the reference value.

Recent studies suggest that IPF is associatedsigitificant changes in gelatinase activities. On
Day 1, in patients with moderately severe IPF, dbtvity of latent MMP9 (proMMP9) and activated
MMP9 forms was similar to the Control, patients3roup 2, with a severe disease, had in generalra mo

pronounced increase in these values (fig\, B). Such pattern remained unchanged at all stagéseof
study.
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Fig. 1. Changes in proMMP®\J, MMP9 B) and MMP2 () activities in patients with idiopathic pulmondilrosis (IPF) depending on
the disease severity. 1 — Control, 2 — Group 1 @rately severe IPF), 3 — Group 2 (severe IPE¥0.05,” p<0.01,”™ p<0.001,"" p<0.0001
vs. Control § p<0.05,58 p<0.01,58%p<0.0001 — vs. Group 1,0<0.05," p<0.01 vs. values on day 1 (within the same group)-farbitrary unit.
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In contrast, the MMP2 activity pattern appearedaocompletely different. Patients in the study
groups demonstrated multidirectional changes inaitievity of this enzyme (Fig. 1C). An increase in
MMP2 activity was observed in Group 1 during tharyevhile in patients of Group 2 the activity was
decreasing.

proMMP9/ Gel'ajcin zymography showed
NGAL two ao_ldltlonal transparent bands
120 kDa |nd|cgt|ng _ the _presence of
complex ~ 9elatinolytic  activity,  which
proMMP9 located above the 92 kDa
MMP9 proMMP9 band. One band
corresponded to 130 kDa
(proMMP9/NGAL complex or
progelatinase B/lipocalin), another
— to the molecular weight of 120
kDa (Fig. 2).
However, proper zones of
1 2 3 2 3 2 3 lysis were not present in all
Day 1 After 1 month  After 1 year samples. Among patients of Group
Fig. 2. Zymogram of blood plasma samples from pagievith idiopathic pulmonary 1, the proMMP9_/NGAL complex
fibrosis (IPF) on Day 1, in one month and in onaryel — Control, 2 —Group 1 with WaS observed in 5 out of 12
moderately severe IPF, 3 — Group 2 with severe IPF. patients, the 120 kDa complex —in
9 out of 12 patients; while in Group 2 the proMMRG/AL was detected in 8 out of 13 patients, and the
120 kDa complex was found in 12 out of 13 patients.
Our results show that in the first stage, the @gtiof the proMMP9/NGAL complex in both
clinical groups was similar to the Control (tab)e 2

130 kDa

95 kDa

72 kDa

MMP2
55 kDa

Table 2
Activities of the proMMP9/NGAL and 120 kDa complexs in idiopathic pulmonary fibrosis
of different severity (M+m)
Parameter Control Group 1 Group 2
Day 1 0.84+0.08 1.06+0.17 1.55+0.22
2 proMMP9/NGAL After 1 month - 2.50+1.50 2.14+0.20°
= After 1 year - 2.93+0.07'1" 1.17+0.17
E Day 1 0.91+0.10 0.62+0.12 0.47+0.10
& | 120 kDa complexes After 1 month - 1.96+0.38" 0.81+0.10
After 1 year - 2.23+0.54111 1.92+1.091/5888

Note:” p<0.05,” p<0.01,” p<0,001 — vs. Controf, p<0.05,%% p<0.001,5%% p<0,0001 — vs. Group 1,p<0.05 — vs. values on Day 1
(within the same group). AU — arbitrary unit.

After one month, in Group 1 the complex activitypapently increased and then remained
unchanged throughout the rest study period. Gralp®ed a different pattern: although there wasradt
to an increased proMMP9/NGAL activity after one rnignat one year this parameter significantly
decreased with the values dropping even below dkelime level.

The baseline activity of the 120 kDa complex irigyes of both clinical groups was apparently 1.5-
and 2-fold below normal, respectively. However, roie course of the disease, this parameter dafigtic
increased. After one month, in patients of Grotipete was 3-fold increase in the activity, whil&Group 2
the activity reached normal level. However, in gahafter one year, patients in Group 2 appardmly a
more pronounced increase in the activity (4-folshpared with a 3.6-fold increase in Group 1.

In the present study we have demonstrated thefisigmi changes of the gelatinases activity.
Increased activity of both MMP9 forms may be exmda by the fact that the main stage of the devedmpm
of pulmonary fibrosis is the epithelial mesenchytnahsition which includes loss of epithelial phigme
and acquisition of mesenchymal phenotype; thitsis @ssociated with an increased motility, invasass,
acquisition of resistance to apoptosis and thatalio enhance the production of extracellular mxatr
components [8]. This leads to an excessive MMP@yction by transformed epithelial cells [9]. Local
enhancement of the activity of both forms of gelase B results in excessive destruction of basement
membrane proteins and increase in the total potyp# | and Il collagen with a shift towards type
collagen in the lung interstitium, and a gradualéase of fibroblast clusters [14]. Therefore gmigicant
increase in proMMP9 and MMP9 activities at diffearstages of IPF can serve as an indicator of the
severity of the fibrotic process, whereas multidli@nal changes in the activity of MMP2 can suggest
association with the IPF stage.
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Normally, NGAL is expressed in cells at very lowdés. Activated neutrophils, monocytes and
macrophages acquire the ability to form the proMKNERAL complex (130 kDa), and the induced synthesis
of NGAL is closely related to the increased expoessf gelatinase B and the severity of the pathiokd
process. Hence, significant decrease of the actifithis complex can be explained by the gradepletion
of the content of specific neutrophil granules tlughagocytic activity of neutrophils and the iripito
synthesize this complede novo The role of NGAL in the proMMP9/NGAL is still ued debate: the
complex either enhances the stability of the proMMilecule without affecting its activity, or NGAllays
the role of a nonspecific gelatinase B inhibitod amnolongs the proteolysis by preventing its auigaton.
According to the literature, the role of the proM8MRGAL complex in the lung pathology has only been
studied in patients with chronic obstructive pulmgndisease, while its effects in IPF are uncléarT.

The presence of an unusual form with a moleculaghtef 120 kDa on zymogram, corresponding
to another heterodimer derived from MMP9, was destrated by Cataldo D. et al. based on the abifity o
this gelatinolytic species to bind gelatin and -WkiP9 antibody [7]. Unfortunately, lack of data tre
structure and role of the 120 kDa complex, it fidilt to explain our data, so future investigatsoshould
focus on better understanding the role of this demm the pathogenesis of IPF.

1. The study showed that the increase in gelatidaaad B activities in idiopathic pulmonary
fibrosis was associated with the disease prognesiioluding increased severity of the disease semed
signs and symptoms of respiratory failure, decré@asggen saturation, worsened spirometry parameters

2. Increased activities of proMMP9 and MMP9 atetifint stages of the disease can indicate the
severity of the fibrotic process, while MMP2 actyvcan be suggestive of its stage.

3. Changes in the activity of the proMMP9/NGAL cdmypreflect clinical signs and symptoms of
idiopathic pulmonary fibrosis and are associatetl trie severity of the disease. A more favourablese
of disease (Group 1) was characterized by an isetkactivity, which may be due to activation of the
defensive mechanisms. Under conditions of the ptiotemechanisms depletion in Group 2, clinicahsig
of the disease aggravated, with the developmeah afxpressed respiratory insufficiency associatigd w
the subsequent poor prognosis.

4. The 120 kDa complex activity can be used asdilitianal criterion for evaluation of the
intensity of the proteolytic process in lung tissunel the severity of IPF.
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HOBI HEIHBA3UBHI MAPKEPH TSKKOCTI
MNEPEBITY IJIONATHYHOI'O ®IEPO3Y
JIETEHb
Ponionosa B.B., Kapacsosa O.B., bex O.E.,
Tkauenko B.A., I'opaienxo 10.A.

Imiomatnynnit GiOpo3 nereHs € BaXKKUM, HEYXUIBHO
MPOTrPeCYIOYNM  3aXBOPIOBAHHSIM, 3-3a  HEJOCTATHBOI
crennivHOCTI O3HAK Ta MIHJIMBOTO XapakTepy Iepediry
SIKOTO BaKJIMBHM € IIOIIYK MOZATKOBHX HEIHBa3MBHHUX

MapKepiB JUis BCTAQHOBICHHsI JiarHO3y, BH3HAYCHHS
CTYHEeHs TSKKOCTI Ta MOHITOPUHTY e(eKTHBHOCTI
NMiKyBaHHSA. MeTow [OocHiKeHHS Oylo BHU3HAYCHHS

aKTHBHOCTI JKelaTMHa3 A Ta B, a Takox KOMIUIEKCY
nposkenaTHHa3a B/ninmokaixiH y XBOpHX 3 MOMIpHHM Ta
TSOKKHM — TepebiroMm imiomatmyHoro ¢ibpo3y JereHs.
BcraHoBiIEHO, WO MiABUINEHHS AKTUBHOCTI JKeJaTHHA3
OB’ sI3aHO 3 IIPOTpeCcyBaHHIM 3aXBOPIOBAHHS. 301IbIICHHS
PiBHS aKTUBHOCTI IpokenaTuHasu B Ta if akTuBHOT popmu
Ha pI3HUX eTamax 3aXBOPIOBAHHA MOXE CIyryBaTh
MOKa)XYMKOM CTYIIeHs pOo3BUTKY (piOpo3HOTO0 Ipouecy, Toxai
SIK aKTHBHICTB KemaTWHasuw A — iforo cramii. 3MiHNK
aKTHBHOCTI ~ KOMIUIGKCY  JKelaTHHa3a  B/minokaiin
BiOMBaIOTh KJIHIYHI 0COOIUBOCTI nepebiry
imiomatTuaHoTOo (PidpPO3y JETeHb Ta TMOB’ A3aHI 3 THKKICTIO

3aXBOPIOBAHHS.
KnrouoBi cioBa: imiomatnunuii  iOpo3  JereHs,
xenatuHasu A ta B, koMmruieke npoxenarniasa B/minokaris.
Crarrs Hagidinoia 14.08.201%.

HOBBIE HEMHBA3HUBHBIE MAPKEPBI TA)KECTH
TEYEHUS WINONMATHUYECKOI'O ®UBPO3A
JETKHUX

Pomnonosa B.B., Kapacesa O.B., bex 0.9.,
Tkauenko B.A., 'opauenxo 10.A.

Wnnonarmyeckuil ¢uOpPO3 JETKUX SBIAETCSA TDHKENBIM,
HEYKJIOHHO  IIPOrPECCHUpYIOLIMM  3a0ojeBaHHEM,  U3-3a
HEJIOCTaTOYHOH CIeU(UIHOCTH MPU3HAKOB U M3MEHYHUBOTO
XapakTepa TEYEeHHs KOTOPOTO BAaXKHBIM SIBISAETCA IIOMCK
JIOMOJIHUTENBHBIX HEHMHBA3HBHBIX MapKepOB IJIsI TOCTAHOBKU
JMarHo3a, ONpPEIETIeHHs CTENEeHH TSDKECTH W MOHUTOPHHIA
s dexTuBHOCTH NeueHus. Llenpio paboThl OBIIO ompeneneHrne
aKTMBHOCTM KelaTuHa3 A u B, a Taxke KomIekca
npoxenaTrHaza B/munokanuH y GOJIBHBIX C YMEPEHHBIM U
TSDKEJIBIM TE€UCHHEM HIHONaTHIecKoro ¢uoposa merkmx.
VCTaHOBIEHO, 4YTO TOBBIIIEHHE AKTUBHOCTH KeJTaTHHA3
CBSI3aHO C IPOrPECCHPOBAHHEM 3a0o0JieBaHMs. Y BEIHYCHHE
YpPOBHSI aKTHBHOCTH IIPOXKeTaTHHAa3bI B 1 ee akTHBHON (OpMBI
Ha Pa3HBIX 3Tanax 3a00NeBaHUs MOXKET CIYXHThb MapKepoM
cTemeHn pas3BuTUsA  (UOPO3HOrO Tmpolecca, TOraa Kak
aKTHBHOCTh JKETaTHHa3sl A — ero cragud. VI3aMeHeHHUs
aKTHBHOCTH  KOMIUIEKCa MpOXKelaTHHa3a  B/mumoxanux
oToOpaXkaroT KIIMHIYECKUE 0COOCHHOCTH TEUCHUS
UANOIATHIECKOTO (hHOpPO3a JIETKUX U CBSI3aHBI C TSHKECTHIO

3a00eBaHMs.
KaroueBble ciioBa: mpuonaTHdeckuil puOpo3 JeTKux,
JKenaThHasbl A u B, KoMIuteke npokenarnHasa B/numokanu.
Penenzent Kocrenkko B.O.
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PECULIARITIES OF THE IMMUNE STATUS IN INDUSTRIALWO RKERS
WITH PNEUMOCONIOSIS IN COMBINATION WITH CHRONIC OBS TRUCTIVE
PULMONARY DISEASE

e-mail: annaprihodko33@gmail.com

This article presents the results of the studyhenstatus of humoral link in general immunity anddtional activity of
immune cells in workers of the mining and metalicafjindustries with pneumoconiosis in combinataith chronic obstructive
pulmonary disease. It was found that in this cate@d patients humoral immunity indices were chégdzed by a significant
increase in IgM (up to 4.5 g/l) and IgE (up to 468J/ml) compared with the control group, patiewith pneumoconiosis and
occupational chronic obstructive pulmonary dised$es indicated the formation of a pronounced "inmauesponse" with the
transformation of B-lymphocytes into plasma cellsd astimulation of 1gG secretion, promoting the praation of
bronchopulmonary inflammation. Increased serum (gg\to 2.8 g/l) is evidence of the simultaneousriation of “protective
processes” in the respiratory tract. Reductionpafnsaneous (up to 109.55 OU) and induced (up ta4B4®U) activity of
circulating immune complexes, as well as prolifieatactivity of lymphocytes (up to 1.29 OU) in theaction of blast
transformation of lymphocytes with mitogen coenzyhiacreases the probability of recurrent dise&sereasing the content of
complement (C3 component) to 1.24 g/l stimulates phoduction of histamine from mast cells and pédsethat support
phagocytosis, increase the permeability of vess#lbpwspasm of smooth muscles, antigen-antibodstimawith the subsequent
development of autoimmune processes in this cafeafgratients.

Key words: pneumoconiosis, chronic obstructive pulmonaryafise workers, immune status.

This work is a fragment of the research project V®pment of modern scientifically substantiatechods for
diagnosis, treatment and prevention of pneumoc@insombination with chronic obstructive pulmopalisease in workers of
the mining and metallurgical industry of Ukrainestate registration No. 0117U002311.

Lung diseases of occupational causation occupyadirlg place in the general structure of
occupational diseases and are one of the most femgarauses of temporary or permanent disabiliteré
is a steady trend of increasing cases of thesaghisdor the first identified and the number ofgieavho
were recognized as disabled as a result [10].

In the mining and metallurgical industry, the impaa the organism of workers of industrial
contaminants is primarily the cause of pneumoca®i(3C) and chronic obstructive pulmonary disease
(COPD) [7, 10]. COPD of occupational causation isease that occurs due to long-term exposure to
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