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In the result of the study examined 79 patients, among them 30 patients with isolated
course of COPD, stage IIB, 22 patients with COPD, stage IIB with comorbid CP in ex-
acerbation phase, 27 patients with isolated course of CP. Smoking impacts deprivation
of CFTR function, which regulates chlorine ions transport through chorine channel, lo-
calized in the epithelial cells of exocrine glands. The inhibition of the functioning of the
chloride channel leads to thickening of the exocrine glands secret that results in its poor
evacuation and then obstruction with fibrosis in the organs, such as lungs, liver, gallblad-
der, pancreas. That why tobacco smoking may be a risk factor for development not only
COPD, but also CP.

Key words: chronic obstructive pulmonary disease, chronic pancreatitis; alphal-antitrypsin
(A1AT); Cystic Fibrosis Transmembrane Conductance Regulator (CFTR).
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Introduction. Chronic obstructive pulmonary disease (COPD) continues to stay
one of the main reasons of morbidity and is on the 4-th place among leading chronic
pathologies with a high mortality rate. According to the expert data, up to 2020 it will
take the 3-rd place, because nowadays, COPD incidence is increasing. [GOLD 2015].
From 8 % to 20 % of adult patients in the age of 40 and older have COPD [9]. COPD
incidence in Ukraine is 3,5-4,2 % of adult population [11].

Substantial widespread incidence of the COPD, progressively increasing number
of patients with this pathology, long-term recurrent course, the age of patients (middle
and older) are the conditions for comorbid pathologies, and chronic pancreatitis (CP)
in particular [1, 5]. Up to date, researchers from different countries marked a significant
incidence of acute pancreatitis (more than 1.5 times) with its transformation into chron-
ic form in 15-30 % of cases [3, 6, 7]. According to research data in Ukraine the inci-
dence of disorders of the pancreas in 2012 was 226 cases per 100 000 of population,
the prevalence was 2471 per 100 000 of population [10].

The main provocative factor of COPD is a long-term smoking (10-20 pack-years)
[9]. According the WHO data in 2013 there were 1 milliard smokers in the world. Also,
the connection between smoking and the development of chronic pancreatitis in patients
with COPD and alcohol abuse was confirmed by some European researchers [16, 18].
But recently the fact that smoking is an independent factor for the development of chron-
ic or acute pancreatitis was revealed. Also there is an influence of smoking on bicarbon-
ates and water secretion by exocrine acinar cells, oxidative stress induction and the el-
evated level of pancreatic calcification. [9, 10, 18]. Negative impact of smoking on
alphal-antitrypsin (A1AT) level, which is a strong proteinases inhibitor and protects the
tissues from the disruptive influence of neutrophil elastase, was found [2, 4, 8, 13, 17].

The negative impact of smoking on Cystic Fibrosis Transmembrane Conductance
Regulator (CFTR) that functions as a channel across the membrane of cells which
produces mucus, sweat, saliva, tears, and digestive enzymes is confirmed. The channel
transports negatively charged particles called chloride ions into and out of cells [5].
The inhibition of the functioning of the chloride channel leads to thickening of the
exocrine glands secret that results in its poor evacuation and then obstruction with
fibrosis in the organs, such as lung and the pancreas. (A. Harris, 1993). CFTR local-
izes in the epithelial cells and regulates exocrine function of lungs, liver, gallbladder,
pancreas and sweat glands [14, 19].

Considering that the “gold” standard of diagnosis in function violation of CFTR is
the analysis of ion concentration (mainly chlorine ions) of the sweat with the help of
test with pylocarpinum (sweat test) we studied the likability of the influence of smok-
ing on chlorine channel function in patients with comorbid COPD and CP and its
impact on serum level of A1AT.

The aim — to investigate the influence of smoking on TP function and serum con-
centration of A1AT in patients with comorbid course of COPD and CP.

Material and methods. We examined 79 patients, among them 30 (38 %) patients
with isolated course of COPD, stage IIB (1-st group), 22 (27,8 %) patients with COPD,
stage 1IB with comorbid CP in exacerbation phase (2-nd group), 27 (34,2 %) patients
with isolated course of CP (3-rd group). The sex prevalence was in male patients:
46 male patients (58,2 %) and 33 female patients (41,8 %). The mean age was
(54,8 £ 5,9) years old. The informed consent was obtained from all patients involved
in the study.

The inclusion criteria for the patients were according the severity of the COPD
course. COPD was diagnosed according to the clinical protocol approved by the Min-
istry of Health of Ukraine No Ne 555 (06.27.2013) and GOLD 2013. CP was diagnosed
according to the clinical protocol approved by Ministry of Health of Ukraine No Ne 638
(10.09.2014) and clinical symptoms: pain, dyspepsia, exocrine pancreatic insufficiency,
ultrasound (US) of the pancreas.
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Control group (CG) consisted of 12 practically healthy individuals (PHI), age
(52,8 £ 10,4) years old, male — 5 (41,7 %), female — 7 (58,3 %) who at the moment
of the study had no chronic or acute pathology.

Exclusion criteria were the following diseases: bronchial asthma, severe cardio-
vascular pathology (IHD , CHF IIA, IIB,III, HHD I-1IIrd stage, cardiomyopathy, rheu-
matic heart disease), connective tissue diseases like systemic lupus, scleroderma, poly-
myositis, oncological diseases, tuberculosis, occupational diseases, acute and chronic
cholecystitis, hepatitis, ulcers in the gastrointestinal tract, renal pathology.

For the evaluation of the symptoms all patients with COPD were asked to fill-in
Modified Medical Research Council scale (mMRC) and they underwent COPD Assess-
ment Test (CAT). The mMRC scale showed only one symptom — dyspnea, while CAT
shows us the influence of COPD on patient’s quality of life in more detailed manner.
Smoking history was evaluated by calculating the “pack-years” index.

The complex ultrasonography (US) of the pancreas was done with AU-4 Idea”
(Biomedica, Italy) convex sonde at a rate 3,5 MHz. We estimated the size, density
and echostructrure of the pancreas parenchyma, Wirsung duct dilatation and the state
of its walls.

The pulmonary function test (PFT) was done with computer spirometry on spirom-
eter “Microlab-3300” (“Sensor — Medics”, Netherlands). According to COPD recom-
mendations for diagnosis, FEV1 < 80 % and FEVI/FVC < 70 % were the signs of not
fully reversible obstruction. To test the reversibility of bronchial obstruction we used
inhalation of B-agonist (salbutamol, 400 mcg). In all patients PFT indices were esti-
mated after bronchodilator administration (approximately 15 minutes after). FEV1 in-
creasing rate was not more than 15 % or 200 ml.

For the definition of chlorine ions concentration in the sweat we used L. E. Gibson,
R. E. Cooke (1959) method: “A test for concentration of electrolytes in sweat in cystic
fibrosis of the pancreas utilizing pilocarpine by iontophoresis”. Sweating was induced
by pilocarpine iontophoresis on the forearm. The positive result was estimated as
> 60 mmol/l, with the marginal level 40-60 mmol/l and negative result was estimated
as < 40 mmol/l. The A1AT level in blood serum was estimated by enzyme-linked im-
munosorbent assay, ELISA test by Immundiagnostik (Germany).

The results were calculated in «Statistica for Windows 6.0» with the use of statis-
tical significant parametric and nonparametric criteria.

Results and discussion. During our research all patients with COPD of the II-nd
stage according to clinical symptoms estimation, function and complication evaluation
were diagnosed as clinical group B according to GOLD. The main complaint was ex-
piratory dyspnea (100 % of all patients) that appeared during even minimal physical
effort and at night. All patients were complaining on dry cough (8,9 %) and productive
cough with mucous (46,7 %) or purulent sputum (44,4 %). During physical examination
in patients with isolated COPD course the dilatation of intercostal space was found,
the apex of the lungs showed higher V/Q ratio and lower position of diaphragm, de-
viation in percussion, tachypnea, auscultation — rhonchi, extended exhalation. In co-
morbidity of COPD and CP we noted abdominal bloating due to meteorism.

From 79 patients — 46 patients were smokers (58,2 %), pack-year index was (21,07 +
11,45). From 30 patients of the 1 group — 14 (46,7 %) were smokers, in the 2™ group,
from 22 patients — 15 (68,2 %) and 13 patients (48,1 %) from the 27 patients of the
3-rd group. The highest percentage of patients who were smokers we can note in the
2-nd group, the group with comorbid COPD and CP course.

The results of mean indices of chlorine ions in sweat in comparison with the results
in the group of practically healthy individuals were the following: in the 1-st group
(22,0 + 6,6) mmol/l (P > 0,05), in the 2-nd group (54,4 + 6,1) mmol/l (P < 0,05), 3-rd
group (30,0 = 17,3) mmol/l (P > 0,05), and in the control group (20,22 + 5,20) mmol/l,
with the likely intra-group difference in indices of the 1-st and the 2-nd group (P < 0,05).
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Statistically significant rise of chlorine ions in sweat was detected in the 2-nd group.
This can be connected with the negative influence of smoking on chlorine channel. In
1983 Michael Welsh on the animal model of dog trachea showed that tobacco smoke
deprives ion transport and suggested that this fact can explain pathological mucociliary
clearance of respiratory tract that is present in smokers [20]. Cantin et al., investigated
the effect of tobacco smoke on human respiratory tract epithelium and showed that
chlorine channel function reduces under smoke, the glands start producing thick bron-
chial secret which results in poor mucociliary clearance [12]. This phenomena was
called chronic bronchitis or “smoker’s lung”. M. T. Dransfeld et al. [15], confirmed
the existence of CFTR dysfunction in the lungs that manifests as pathological chlorine
transport in patients with COPD or smokers. CFTR is localized in the epithelium cells
of the pancreas and encodes chlorine channel function. According to that we may sug-
gest that there are pathological secretion in the pancreas that explains frequent comor-
bid course or intra-development of COPD and CP in patients who smoke.

Recently, the dependence between smoking and blood serum level of A1AT was
found, that was proved by many Ukrainian and international researchers [2, 4, 8, 13].
ATAT is also called Al- proteinase inhibitor because it inhibits the activity of numer-
ous proteinases making the protection of the tissues and cells, in particular from their
enzymatic action. For example, in chronic inflammation process A1AT has protective
action against neutrophil elastase that ruins lung elastin in COPD. Tobacco smoke
oxidizes methionine residue of A1AT that is responsible for elastin binding, that leads
to emphysema progression. Taking into account the facts that are mentioned above, we
investigated the blood serum level A1AT in patients with isolated COPD course and in
patients with COPD and comorbid CP, depending on the presence of provoking factor,
such as smoking.

We examined 50 patients, 30 male (60 %), 20 female (40 %).The mean age was
(61,2 £ 9,8) years old. The patients were divided into 2 groups: in the 1-st group were
21 patients with isolated COPD course, stage II B (42 %), 2-nd group: 29 patients
(58 %) with COPD, stage II B and comorbid CP in the exacerbation phase. The control
group included 10 practically healthy individuals of corresponding age and sex without
any chronic pathology.

Mean indices of A1AT in blood of the patients of the 1-st group were (1,39 +
0,05) g/ (P < 0,05), 2-nd — (1,54 £ 0,09) g/1 (P > 0,05),while in the control group —
(1,72 £ 0,10) g/1. It should be noted, that blood serum levels of A1AT in all groups of
patients that were involved into research were in normal ranges (0,9-2) g/l. The dif-
ference between A1AT levels in patients who were smokers and non-smokers was the
following: in the 1-st group starting point from 61,9 % and (1,25 + 0,05) g/ (P < 0,05)
up to 38,1 % and (1,60 + 0,09) g/l (P < 0,05), in the 2-nd group 55,2 % — (1,27 +
0,03) g/1 (P < 0,05) up to 44,8 % — (1,88 = 0,07) g/l (P < 0,05), while in control group
40 % — (1,63 + 0,06) g/l up to 60 % — (1,79 £+ 0,06) g/l (P > 0,05). Therefore, we can
detect that the highest percentage of smokers is in the 1-st group, that coincides with
low levels of A1AT in the same group. So, the preliminary conclusion might be done —
smoking can be a risk factor that inhibits a normal production of AI1AT.

Conclusions. 1. Smoking impacts deprivation of CFTR function, which regulates
chlorine ions transport through chorine channel, localized in the epithelial cells of
exocrine glands. This manifests in thickening of the gland secret that worsens COPD
and CP comorbid course. 2. Tobacco smoking may be a risk factor for development
not only COPD or other respiratory problems, but also CP which, according to the
results of our research inhibits normal production A1AT in the group with comorbid
COPD and CP.

Prospect for further research is studying of genetic factors that may contribute
to pathogenesis of mutual burdening syndrome of COPD and CP.
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BIIIMB KYPIHHA HA OCHOBHI ITATOT'EHETHUYHI
JJAHKHM KOMOPBIZTHOI'O ITEPEBIT'Y XPOHIYHOI'O OBCTPYKTHUBHOI'O
3AXBOPIOBAHHA JIETEHDb TA XPOHIUHOI'O [TAHKPEATUTY

0. C. Xyxnina, O. O. Vpcyn, 1. B. [lyoka, K. B. Binicopceka, JI. B. Kanvoscvka, B. C. I'atiouuyx,
O. C. Boesioka, C. B. Kosanenrxo (UepHiBiii)

O6crexeno 79 xBopux, cepea sAkux 30 3 130JIbOBAaHUM MEPEdIroM XpOHIYHOTO OOCTPYKTHBHOTO 3a-
xBoproBanHs Jierens (XO3JI) IIB y ¢asi Heindekuiiinoro 3aroctpenns i 22 xsopux Ha XO3JI IIB y dasi
HeiHdekniifHoro 3arocTpeHHs Ta cynpoBiqHUM XI1 y (hasi momipHOTO 3arocTpeHHs, 27 XBOPHX 3 1307160~
BanuM niepebirom XI1 'y ¢asi 3arocrpennsi. BusiBiieHo npurHiueHHs QyHKIIii TpaHCMEMOPaHHOTO PeryJisi-
TopHOTO Oliika MykoBiciua03y (TPBM) mif BIUIMBOM TIOTIOHOBOTO UMY, SIKHM (yHKIIOHYE SIK TAM®D-
3aJICKHUI XJIOpPUIHUN KaHall, Ta BiIMOBIIAJILHUI 3a TPAHCIOPT 10OHIB XJIOPY, HATPitO 1 OikapOOHATIB.
IMpurniuenns GyHKIi{ XJIOPUAHOTO KaHATy NPU3BOAUTH JO 3TYLICHHS CEKPeTy €K30KPHHHMX 3aj103 Ta
MOPYILLIEHHS KOT0 eBaKyallil, 1110 BUKJIMKA€E MPOrpecyBaHHs 0OCTPYKLIi i (iOpo3y B YHIKOIKEHHX OpraHax.
TPBM n0Kani3yeTbCsl B eMiTeNialbHUX KIIITUHAX JIETeHb, IEYIHKY, JKOBYHOIO MiXypa, HMLIILIYHKOBOI 3a-
no3u. ToMy KypiHHS MOXKHA PO3IVISIIATH SIK (aKTOp pU3UKY po3BUTKY He Timbku XO3JI, ane i XTI

KurouoBi ciioBa: XxpoHiuHe OOCTPYKTHBHE 3aXBOPIOBAHHS JIET€Hb; XPOHIYHHUI MMaHKpeaTur; ol-
antutpuncut (A1AT); TpancMeMOpaHHUH PEryasTOpHUil 610K MyKOBiCIMIO3Y.

BJIMAHUE KYPEHUA HA OCHOBHBIE [TATOIT'EHETUYECKHE
3BEHbSI KOMOPBUIHOI'O TEYEHWS XPOHUYECKOI OBCTPYKTUBHOI
BOJIE3HU JIETKUX Y XPOHUYECKOT'O MTAHKPEATUTA

0. C. Xyxauna, O. A. ¥Ypcyn, Y. B. Jlyoka, K. B. Bunueopckas, JI. B. Kaneeckas, B. C. Iaiiouuyk,
A. C. Boesuoxa, C. B. Kosanenxo (UepHOBIIbI)

B pesynbrare npoBen€HHOTO HCCleNoBaHMs 00caeJoBaHO 79 OONBHBIX, Cpean KOTOphIX 30 6oub-
HBIX C U30JIMPOBAHHBIM TCUCHHEM XpOHHUECKOW 00cTpykTuBHOU Oose3nu nérkux (XOBJI) 1B B daze
HenHpeKInoHHoro oboctpenus, 22 6onpHbix XOBJI 1B, B haze HenHpeknnoHHOro 000CTpEeHUs U
comytcTBytomuM XI1 B haze ymepeHHoro odoctpenus, 27 OOJIbHBIX C U30JIMPOBAHHBIM TeueHHeM XI1
B (haze o6ocTpeHUs. BhIABICHO yrHETEHHE TPAHCMEMOPAHHOIO PEryIITOPHOIO OeIKa MyKOBHCIHI03a
(TPBM) mox BIHsSHHEM TabagHOTO JbIMa, KOTOPHIi (yHKITHOHUpYET Kak HAMM-3aBHCHMEINH XITOpHULI-
HBIH KaHall, 1 OTBETCTBEHHBIN 32 TPAHCIIOPT MOHOB XJIOpa, HATPHS M OMKapOOHATOB. YTHETEHHE XJIO-
PHUAHOTO KaHaJla MPUBOAUT K CTYIIEHHIO CEKPEeTa 3K30KPUHHBIX JKeJIE3 U HAPYIIEHUIO €ro dBaKyaluH,
YTO BBI3BIBACT MPOTPECCHUpPOBaHNE 00CTPYKIMHU U (hrubpo3a B opraHax u TkaHsx. TPBM nokanuzyercs
B SMUTEIHAIbHBIX KJIETKaX JETKUX, NEYCHH, JKEITHOTO My3bIps, MOUKEITyI0uHOH xenesbl. [Toatomy
KypeHHEe MOXHO paccMarpuBarh Kak (akTop pucka pazButus He Toabko XOBJIL, o u XII.

KnawueBbie cioBa: XpoHudeckass 0OCTpYKTUBHAsI 00Je3Hb JIETKUX; XPOHUUECKUH TTaHKPEaTuT;
ol-antutrpuncud (A1AT); TpaHcMeMOpaHHBINA PEryISATOPHBIN OEIOK MYKOBHCIIH03A.



