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Effects of smoking on the level of SP-A and SP-D surfactant proteins
in the blood of patients without bronchopulmonary diseases
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ABSTRACT

Every year, about six million people die from tobacco use. Respiratory epithelium is the first line of defense against
exogenous invasion, in particular, harmful inhaled particles, pathogens and allergens. However, the epithelium
of the respiratory tract is also a regulator of immunological and inflammatory reactions through secretion of
inflammation and immune cell recruitment mediators. An important component of the pulmonary immune system
is the surfactant, and, in particular, its proteins SP-A and SP-D, synthesized mainly by type II pneumocytes.

Aim. To assess the levels of surfactant proteins SP-A and SP-D in the blood of smoking patients without
bronchopulmonary diseases.

Materials and methods. The study included 59 patients admitted to the department of internal medicine with
hypertension. The general group was divided into subgroups: non-smoking patients (n = 31) and healthy smokers
(n = 28). All patients underwent clinical, functional, diagnostic and laboratory tests. The content of surfactant
proteins SP-A and SP-D in the blood was determined by enzyme immunoassay.

Results. The subgroups did not differ in sex, age, height, body weight, blood pressure, heart rate, respiratory rate,
and the distribution of comorbidities. The subgroups differed in the platelet level; in other main parameters of
complete blood count and blood biochemistry no differences were revealed. It was found that the blood levels of
surfactant proteins SP-A and SP-D in the subgroup of healthy smokers were significantly higher in comparison with
the subgroup of non-smoking patients. The correlation analysis revealed a direct relationship between surfactant
proteins SP-A and SP-D and smoking (R = 0.360, p = 0.006, R = 0.274, p = 0.037), a negative correlation between
SP-D protein and age (R =—0.315, p = 0.016), and a direct relationship between SP-A protein and diastolic blood
pressure (R = 0.271, p = 0.039). In the non-smoking subgroup, a negative correlation between SP-D and age
(R=-0.438, p = 0.016) and between SP-D and systolic blood pressure (R =—-0.433, p = 0.017) was identified.

Conclusions. The direct relationship between higher levels of the surfactant proteins SP-A and SP-D and smoking
in the group of healthy smokers is justified (inflammatory changes, structural abnormalities in the lung parenchyma
under the influence of cigarette smoke). The SP-D protein is more significant in comparison with the SP-A protein
in vascular wall remodeling, lung tissue matrix, oxidative lung tissue damage, and apoptosis, which explains its
negative correlation with age and systolic blood pressure.
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B/nAHWe KypeHusa Ha ypoBHU cypdaKkTaHTHbIX 6e1KoB SP-A u SP-D B KpoBu
y nauueHToB 6e3 6poHX0/1eroyHbIX 3ab601eBaHui

Xapnamosa 0.C., Hukonaes K.10., ParuHo 0./., Boeoga M.WU.

Hayuno-uccneoosamenvcruil uncmumym mepanuu u npoguiaxmuyeckoi meouyunot » (HUUTIIM) — ¢punuan Dede-
PANbHO20 UCCIe008aMeENbCK020 Yenmpa «Mnemumym yumonoauu u eenemuxuy Cubupckozo omoenenus Poccuiickotl
axademuu nayx (Mul” CO PAH)

Poccus, 630089, 2. Hosocubupck, ya. bopuca boeamxosa, 175/1

PE3IOME

AKTyaJIbHOCTB. E>XeromHo okono 6 MIIH 4eNOBEK YMHPAIOT U3-3a yIOTpeOneHus Tadaka. [IpIxaTebHbIA SIuTe-
T — TIepBast IMHUS 3aIUTHI IPOTHB 3K30TCHHOI HHBA3HH, B YaCTHOCTU BPEAHBIX BJBIXaEMBIX YaCTHI], TATOTCHOB
n annepreHoB. OJJHAKO SMHUTENHH IBIXaTENbHBIX MyTell ABISETCS HE MPOCTO (QH3UIESCKHM OapbepoM, HO U Pery-
JSITOPOM MMMYHOJIOTHYECKHX M BOCTATUTENBHBIX PEAKIUH MOCPECTBOM CEKPEINH MEIHATOPOB BOCHAICHHS H
PEKpyTHHTa HNMMYHHBIX KJIETOK. Ba’KHBIM KOMITOHEHTOM JIETOYHOH HMMYHHOI CHCTEMBI SIBIISIETCA Cyp(haKTaHT, B
gacTHOCTH ero Oenku SP-A u SP-D, cunTe3npyemMsie B OCHOBHOM ITHeBMonuTamu 11 Tuma.

Heab. Ouennts ypoBeHb cypdakranTHbIX 0eikoB SP-A u SP-D B KpoBH y KypsIMX HalEHTOB 0€3 HaIHYHs
OpOHXOJIErOYHBIX 3a00JIeBaHUI.

MatepuaJjibl 1 MeTOAbI. B nccienoBanue BKIOUEHb! 59 NallMEHTOB, FOCIUTAIM3UPOBAHHBIX B TEPAIEBTHUECKOE
OTZIEJICHHE TI0 TTOBOJy T'MIEPTOHMUYECKOW OosiesHn. OOmiast rpymma pasjelieHa Ha MOATPYIIIBL HEKypsIIue Ia-
ueHTHl (7 = 31) 1 «370poBbIe KypHiIbIMKNy (7 = 28). BceM manmeHTaM NnpoBeeHbl KIMHUYECKoe, (yHKIHO-
HaJIbHO-TMarHOCTHYECKOe 1 JJabopaTopHoe uccienoBanns. Coxepxanue cypdakranTHbIX 6enkoB SP- A u SP-D B
KPOBH OIPEJISIISUT METOJIOM UMMYHO(GEPMEHTHOT0 aHaIn3a.

Pesyabtarsl. [Toarpymnsl He pa3inyalkch 110 TOJy, BO3PACTY, POCTY, Macce Telld, YPOBHIO apTepHAIILHOTO [aB-
JICHHSI, YaCTOTE CEP/ICYHBIX COKPAIICHMH, YaCTOTE ABIXATCJIBHBIX JBHKCHHH, a TAKXKE MO PACHPEICICHHUIO CO-
MyTCTBYIOLIEH narosornd. CpaBHUBaeMbIe MOJITPYIIIBI JOCTOBEPHO OTIHYAIUCH 110 YPOBHIO TPOMOOLUTOB, 10
OCTaJILHBIM OCHOBHBIM IapaMerpaM OOIIEro aHalii3a KPOBH, OMOXUMHUYECKOTO aHaIU3a PA3IHYMil HE OTMEUYCHO.
BBIsiBIICHO, YTO YPOBEHb B KpoBU cypdakTaHTHbIX OeikoB SP-A n SP-D B moarpymnme «310pOBbIX KypHIIBIIH-
KOB» JIOCTOBEPHO BBILIC B CPABHEHHU C MOATPYIIION HEKypsIIMX HalMeHTOB. IIpH KOPPENISLMOHHOM aHajin3e
mpsiMasi CBsI3b MoJTydeHa Jis cypdaktanTHbix 0enkoB SP-A u SP-D u kypenus (R = 0,360; p = 0,006; R = 0,274;
p=0,037), O6parHas koppensunoHHas cBs3b BisiBieHa SP-D ¢ Bozpactom (R=-0,315; p = 0,016) 1 npsimas cBsi3b
Oenka SP-A ¢ muacronmyeckuM aptepuanbHbiM nasieHueM ((R = 0,271; p = 0,039). B moarpynie HeKypsImux mo-
nmy4eHa oopatHas cBsa3b SP-D ¢ Bo3pacrom (R =—0,438; p = 0,016) 1 CHCTOTMYECKUM apTEPUATTBHBIM JaBICHHEM
(R=-0,433; p=10,017).

3axirouenne. OTvedeHsl 0ojiee BBICOKHN YpoBeHb cypdakTaHTHBIX OenakoB SP-A u SP-D B rpynme Kypsimux ma-
LIUEHTOB, UX IPSAMAast CBA3b MIATOTCHETHYECKN 000CHOBAHA (BOCIIAIUTENIbHBIC H3MEHEHUS, CTPYKTYPHbIE QHOMAIHNH
B IIAPEHXMME JIETKUX MPU BO3ACHCTBUU CUrapeTHOro IpiMa). bemok SP-D Gonee 3naunM B cpaBHeHHU ¢ SP-A npu
PEMOJICTIMPOBAHUH COCYIUCTON CTEHKU, MATPUKCA TKAHH JIETKOTO, TIPH OKUCIUTEILHOM NOBPEXKICHUH TKAHU JIeT-
KOT'O ¥ aloNTo3¢, YTO 0OBACHAET €ro 00paTHYIO CBA3b C BO3PACTOM M CHCTOIMYECKUM apTepUaIbHBIM JIaBICHUEM.

Kawuessle ciioBa: cypdakrant, cyphakTaHTHBIH OeTok A, cypdakraHTHbIN Oerok D, Gnomapkep, KypeHue.

KOHq).]'Il/lKT HUHTEPECOB. ABTOpBI JACKIApUPYIOT OTCYTCTBUE SIBHBIX U INOTCHIHUAJIBHBIX KOH(bJ'II/IKTOB HUHTEPECOB,
CBA3aHHBIX C Hy6JII/IKaIII/Ieﬁ HaCTOS{H.[eﬁ CTaTbu.
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Uctounnkn ¢punHancupoBaHus. Marepuan cTaTby sBIsieTCsl yacThio Oro/pkeTHOM Tembl HUUTIIM — dununan
NIul' CO PAH «3OnunemMuonornueckiii MOHUTOPUHT COCTOSIHUS 3/10POBbsl HACETICHUS U U3yYEHHE MOJIEKYJISIp-
HO-T€HETUYECKUX U MOJIEKYJIIPHO-OMOIOTMYECKUX MEXaHU3MOB Pa3BUTHUS PACHPOCTPAHEHHBIX TEPANIEBTUYECKUX
3aboneBanuii B CHOMpPY JUTsl COBEPILICHCTBOBAHMS TTOJIXOJI0OB K UX JHAarHOCTHKE, NPOQHUIAKTHKE U JIeYeHUIO». Pa-
00Ta BBINOJIHEHA B paMKaX rOCyIapCTBEHHOT0 33/IaHMs [0 HHTerpaioHHoMy poekty (0324-2018-0040) «Paspa-
00TKa HOBBIX CIIOCOOOB IKCIPECC-IMArHOCTUKY 3a00JIeBaHHIA Yel0BEeKa Ha OCHOBE JCTEKILHH OpraHocienuduye-
CKUX MapKepOB C IIOMOIIbIO COBPEMEHHBIX (PH3MIECKHX U (PUIUKO-XMMHYECKUX MTOXOI0BY.

CooTBeTcTBHE MPUHIIMNAM 3THKH. Bce nanuenTs! noamnucanyi nHpopMupoBaHHOE coriacue. ViceienoBanue ono-
6peno nokanbHEIM dTHaecknM KomureroM HUWUTIIM — dpunman UIIUT CO PAH (mporokon Ne 15 ot 10.04.2018).

Js nuruposanus: Xapnamosa O.C., Hukonaes K.1O., Paruno }0.11., Boesoga M.U. Biusnue kypenus Ha ypoB-
HH cypdakTaHTHBIX OesikoB SP-A u SP-D B kpoBH y marueHToB 6e3 OpOHX0JIEroYHbIX 3a00eBaHuil. Browiemens

Effects of smoking on the level of SP-a and SP-D surfactant proteins

cubupcroi meouyunst. 2020; 19 (2): 104-111. https://doi.org: 10.20538/1682-0363-2020-2-104-111.

INTRODUCTION

Despite the efforts aimed at decreasing prevalence
of smoking, approximately six million people die due
to tobacco consumption worldwide annually [1]. Cig-
arette smoking contributes greatly to the pathogene-
sis of chronic obstructive pulmonary disease (COPD),
hypertension, cardiovascular and oncological diseases
with inflammatory components, such as atherosclerosis,
Crohn’s disease, rheumatoid arthritis, psoriasis, Grave’s
ophthalmopathy, and non-insulin-dependent diabetes
mellitus [2-5]. Apart from this, smokers show elevat-
ed sensitivity to microbial infections (respiratory tract
infections, bacterial meningitis and periodontitis) and
wound healing disorder [6]. Respiratory epithelium is
the first line of defense against exogenous invasion in-
cluding inhaled noxious particles, pathogens and aller-
gens. However, respiratory epithelium is not merely a
physical barrier, but also a regulatory mechanism for
immune and inflammatory responses through secretion
of inflammation and immune cell recruitment mediators
[7, 8, 9]. An important component of the immune system
is the surfactant and, in particular, its proteins SP-A and
SP-D, mainly synthesized by type Il pneumocytes [10].

Physiologically, small amounts of surfactant proteins
SP-A and SP-D are found in blood. Tobacco smoke pro-
motes increased alveolar-capillary leakage of surface-ac-
tive proteins into the blood, and their level may facilitate
assessment of damage to the lungs caused by smoke. The
potential to use surfactant proteins as markers of alveolar
epithelium damage against the background of smoking
has not been studied previously and only rare investiga-
tions regarding SP-A and SP-D levels in patients with
COPD have been conducted. Therefore, studying these
mechanisms is relevant in modern medical science for
identification of smoking individuals exposed to the risk
of COPD.

The aim of the study was to assess the levels of sur-
factant proteins SP-A and SP-D in the blood of smoking
patients without bronchopulmonary diseases.

MATERIALS AND METHODS

A total of 59 patients admitted to the department of
internal medicine with hypertensive disease were en-
rolled in the study. The inclusion criteria were: wors-
ening of hypertensive disease progression (the mean
index of systolic arterial pressure (SAP) >140 mmHg
during automatic evaluation of arterial blood pressure
at the doctor’s office), patients of both genders aged 18
to 75 years, absence of acute and chronic bronchial and
pulmonary diseases, absence of changes in spirometry
and x-ray scans of thoracic organs, and consent to par-
ticipate in the study and fill in a respective informed
consent form. The exclusion criteria were: presence of
acute infectious processes at the moment of enrollment;
presence of oncological diseases; previous chemother-
apy or radial therapy; immunodeficiency disorders;
previous/active pulmonary tuberculosis; clinically sig-
nificant (according to judgment of the researcher) unsta-
ble cardiologic disease, e.g. uncontrolled symptomatic
arrhythmia, atrial fibrillation, cardiac insufficiency with
congestion phenomena of 3" or 4™ grades according to
the NYHA classification; severe renal insufficiency di-
agnosed through evaluation of eGFR calculated using
the CKD-EPI formula (Chronic Kidney Disease Epide-
miology Collaboration) with consideration for creatinine
concentration in the serum below 15 ml/min/1.73 m?;
type 1 diabetes mellitus (DM); pregnancy or lactation;
and presence of a known life-threatening comorbidity
with life expectancy < 18 months from the moment of
enrollment into the study. The general group was divid-
ed into two subgroups: non-smoking patients (n = 31)
and healthy smokers (n = 28). “Healthy smokers” is a
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term used in modern literature meaning absence of re-
spiratory symptoms or minimal respiratory symptoms
(cough, expectoration, shortness of breath after insignif-
icant physical loads) that may only be revealed using a
clinical survey [11]. The subgroup of healthy smokers
only included patients with the minimal smoking index
of 2 packs/year.

All patients underwent clinical, functional, diagnos-
tic, and laboratory assessment. Laboratory diagnosis
(complete haemogram, blood biochemistry) was carried
out using the biochemical analyzer Beckman Coulter
AU 480 (Beckman Coulter, USA) and the haematolo-
gy analyzer Siemens advia2120i, BC 5300 (Germany).
The levels of the surfactant proteins SP-A and SP-D in
the blood serum were evaluated by the method of im-
mune-enzyme analysis using the Multiscan EX analyser
(Finland) and the ELISABioVendor test system (R&D,
USA). X-ray examination of thoracic organs was con-
ducted using the TeleKoRD-MT device (a remotely op-
erated diagnostic X-ray complex, Russia). The external
respiration function was evaluated using the Spirolab I
spirometer (Italy).

Statistical processing of the data obtained was per-
formed using the SPSS 10.05 program package. The
pattern of quantitative attribute distribution was deter-
mined using the Kolmogorov—Smirnov method. In case

of normal distribution, the mean value (M) and standard
deviation (SD) were calculated. The Student’s #-test was
used to compare normally distributed samples. In case
of non-Gaussian distribution, the median (Me), and the
25 and 75 percentiles were calculated. Interrelations be-
tween the attributes were evaluated through calculation of
the Spearman’s correlation coefficient (R). The 2 crite-
rion was used for qualitative attributes. The critical level
of statistical significance in the null hypothesis tests was
assumed to be 0.05. The study protocol was approved by
the local Ethics Committee at the research site.

RESULTS

The clinical characteristics of the patients are pre-
sented in Table 1.

The subgroups did not differ in sex, age, height, body
mass, arterial blood pressure level, heart rate, respiratory
rate or distribution of comorbidities.

The characteristics of patients’ laboratory data
(complete blood count, blood biochemistry, SP-A and
SP-D surfactant protein levels) are presented in tables
2 and 3.

The compared subgroups were significantly different
in thrombocyte levels; no difference was revealed in the
remaining parameters of complete blood count and bio-
chemistry.

Table 1
Clinical characteristics of the patients
General group of patients, Subgroup of healthy Subgr'oup ofnon-
Parameter _ _ smoking patients, p
n=159 smokers, n =28
n=731

Sex, men/women, 7 (%) 32(54.2) /27 (45.8) 17 (60.7) 11 (39.3) 15(48.4)/ 16 (51.6) 0.421
Age, years, Me (25%; 75%) 55 (47; 68) 53 (48; 65) 61 (44; 68) 0.543
Height (M + SD), cm 169.2+9.0 170.6 £ 9.6 168.0 8.3 0.113
Body weight, Me (25%; 75%), kg 79 (69; 85) 80 (71; 83) 75 (65; 86) 0.101
Systolic blood pressure (41 SD), 157 +26 162.7+26.8 152.3 +£24.3 0.343
mmHg

Diastolic blood pressure (M + SD), 39+ 12 918+ 127 363+ 10.5 0.320
mmHg

Respiratory rate (M SD), beats per 17.6+48 173+ 6.4 18.0+2.6 0.716
minute

Heart rate (M + SD), beats per minute 84.2+10.2 83.4+10.1 83.8+104 0.113
Nuomber of patients with type 2 diabetes, 8 (13.6) 4(14.3) 4(12.9) 0.885
n (%)

. . . -
gg“;‘b(‘j/r)"f patients with obesity, BMI > 21 (35.6) 10 (35.7) 11 (35.4) 0.933
, 0

Note. p - significance of differences between the subgroups of non-smoking patients and healthy smokers. BMI — body mass index.
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It was revealed that the blood level of surfactant pro-
teins SP-A and SP-D in the subgroup of healthy smok-
ers was significantly higher than in the subgroup of
non-smokers.

Significant correlations in the general group of pa-
tients are presented in table 4.

A direct correlation was found between SP-A and
SP-D surfactant proteins and smoking. An inverse cor-

relation was revealed between the SP-D protein and age.
Additionally, a positive correlation was found between
the SP-A protein and systolic arterial blood pressure.
While investigating the correlations in the subgroups
separately, a negative correlation was found between
SP-D and age (Spearman (R) -0.438, p = 0.016) and
SP-D and diastolic blood pressure (Spearman (R) -0.433,
p =0.017) in the subgroup of non-smokers.

Table 2
Patients’ laboratory data
ol amn st | Shuwattedty | St |
White blood cells, Me (25%; 75%), *10°/1 8.1(6.6; 10.1) 9.0 (6.5; 10.5) 7.6 (6.6;9.7) 0.427
Red blood cells (M + SD), *10°/1 45+0.7 45409 45+0.5 0.737
Hemoglobin (M + SD), g/l 135.3+£22.7 135.8+£27.7 1348+ 174 0.762
Platelets, Me (25%; 75%), *10°/1 225 (1765 267) 184 (150; 236) 249 (202; 268) 0.016
Erythrocyte sedimentation rate, Me (25%; 75%), mm/hour 8 (5;13) 8 (4;13) 9(6; 12) 0.861
Alanine aminotransferase, Me (25%; 75%), ME/I 18.5(12.0; 29.2) 21.5(14.1; 33.7) 15.0 (11.3; 23.2) 0.069
Aspartate aminotransferase, IU (25%; 75%), IU/I. 21.3(17.1; 35.0) 22.0 (18.3; 46.2) 20.5(17.0; 30.1) 0.349
Total protein (M=SD), g/l 71.0 £26.5 72.6+7.3 69.9 +5.7 0.146
Total bilirubin, Me (25%; 75%), mmol/l 13.7 (10.8; 17.4) 13.4(9.8;17.3) 14.2 (11.5;17.4) 0.611
Cholesterol (M + SD), mmol/l 48+1.3 47+ 1.1 48+ 1.4 0.902
Creatinine, Me (25%; 75%), mmol/l 99.0 (80.9; 21.6) 100.0 (81.2; 133.4) 98.0 (78.0; 108.0) 0.237
Glucose, Me (25%; 75%), mmol/l 5.2(4.6;5.9) 5.3(4.9;6.0) 5.0(4.4;5.8) 0.221
Urea, Me (25%; 75%), mmol/l 6.1(5.4;8.5) 5.9(4.8;8.9) 6.3 (5.5;8.1) 0.809
Note. p — significance of differences between the subgroups of non-smoking patients and healthy smokers.
Table 3
SP-A and SP-D surfactant protein levels
Parameter s | okt | et |

SP-A, Me (25%; 75%), (ng/ml) 34.19 (26.97; 45.96) 44.60 (28.35; 61.56) 29.26 (21.25;39.46) 0.007
SP-D, Me (25%; 75%), (ng/ml) 274.06 (173.95; 484.22) | 333.99 (232.32; 593.35) 242.37 (145.51; 356.80) 0.039

Note. p —significance of differences between the subgroups of non-smoking patients and healthy smokers.

Table 4

Significant correlations in the general group of patients

Correlation pair

General group of patients, n = 58

Spearman (R) P
SP-A — Smoking 0.360 0.006
SP-D — Smoking 0.274 0.037
SP-A — Diastolic blood pressure 0.271 0.039
SP-D —Age —0.315 0.016
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DISCUSSION

The obtained results regarding higher blood levels
of SP-A and SP-D surfactant proteins in the group of
healthy smokers in comparison with the subgroup of
non-smoking patients comply with the results obtained
by Sorensen G.L. et al. (2006), Mazur W. et al. (2011),
Behera D. et al. (2005), Helen Ilumets et al. (2011),
Moazed F. et al. (2016), and Nida, Lone (2018) [12—17].
Non-smokers usually demonstrate inflammatory chang-
es and structural abnormalities in respiratory ways and
parenchyma caused by cigarette smoke and leading to
passage of SP-A and SP-D surfactant proteins into blood
[18]. This is associated with loss of blood—air barrier
integrity against the background of smoking, which is
responsible for the leak of the secreted pulmonary pro-
teins into the blood channels through the vessels [19]. It
has been demonstrated in experiments that the gradient
of SP-A and SP-D concentration makes it possible for
proteins synthesized in the respiratory tract to leak into
the blood flow against the background of exposure to
cigarette smoke [16, 20, 21]. In certain circumstances,
including acute exposure to cigarette smoke, the level of
surfactant proteins may decrease in the bronchoalveolar
lavage fluid while simultaneously increasing in the blood
serum. The smoking status is a strong predictor of such
translocation [16, 22-24].

In our study, a strong association between SP-D and
SABP in the subgroup of non-smoking patients is worth
noting. In the literature available to us, there was no
reference to the association between surfactant proteins
SP-A and SP-D and systolic or diastolic arterial blood
pressure. It is known that hypertensive angiopathy essen-
tially involves vascular remodeling: a complex structural
and spatial modification of small arteries, including lung
tissues [25-27]. Wall remodeling is a multi-layer inter-
action including hypertrophy, hyperplasia, apoptosis,
hyalinosis, and fibrinoid necrosis of smooth muscle cells
as well as deposition of extracellular matrix [28, 29]. An
important role of SP-A and SP-D proteins in apoptosis
regulation, further digestion of cell debris by phagocytes
and subsequent remodeling of extracellular matrix has
been proved in experiments. However, SP-D is a more
potent modulator of pulmonary cell apoptosis in compar-
ison with SP-A [30]. Therefore, not only impairment of
alveolar-capillary permeability in the lungs is observed
against the background of higher arterial blood pressure,
but also active participation of SP-D in vessel wall re-
modeling, which may affect downregulation of this pro-
tein in blood.

In our study, the inverse correlation of SP-D blood
level and age was shown, while there was no correlation
between obesity and SP-D or SP-A. Research in this field

is rare and inconsistent. Thus, according to the study by
Sorensen G.L et al. (2006), age and obesity were out-
lined as important determinants of constitutional SP-D
circulation levels [12]. This is explained by the experi-
mentally demonstrated association between the alveolar
SP-D level elevation and increased oxidative damage to
lung tissue [31]. Studies by Betsuyaku T. et al. (2014)
and Zhao X.M. et al. (2007) devoted to the alveolar SP-D
level in humans showed no significant change in it with
age [32, 33]. These findings comply with the data by
Moliva J.I. (2014) revealing that no alveolar SP-D in-
duction was observed with increasing age alongside with
cytokine and oxidant induction [34].

Thus, a positive correlation between higher indices
of SP-A and SP-D surfactant proteins in the group of
smokers was pathogenetically substantiated. The SP-D
protein is more important than the SP-A protein for re-
modeling of the vessel wall and lung tissue matrix as
well as oxidative damage to lung tissue and apoptosis,
which explains its inverse correlation with age and sys-
tolic arterial blood pressure.

CONCLUSION

The levels of SP-A and SP-D surfactant protein in
smoking patients without bronchopulmonary diseases
were significantly higher in comparison with non-smok-
ing patients. The SP-A protein level has inverse correla-
tion with the age and systolic arterial blood pressure of
the patient.

Further research is required in order to determine
whether SP-A and SP-D could be used as markers for
early identification of smokers exposed to the risk of
COPD.
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