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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: As it is widely known, cardiovascular
diseases represent one of the leading causes of mortality. In
the coexistence of chronic obstructive pulmonary disease, the
mortality rate is increasing as well. The research conducted
reviews the effect of SP-D on the coronary heart disease and
chronic obstructive pulmonary disease.

Methods: The cohort of 90 patients was included in the study.
The patients were divided into five groups: group I ( the patients
with CHD); group II (the patients with dyslipidemia); group III
(the patients with COPD); group IV ( the patients suffering from
the combination of CHD and COPD); group V (control group).
The laboratory (dyslipidemia — through enzymatic method) as
well as the instrumental methods (echocardiography, spirometric
examination) were applied in the study.

Results: In consequence of the statistical processing of
materials within the study, the relatively high level of SP-D
values determined in groups was revealed in group II (the
patients with dyslipidemia), SP-D-25.9+19.6 ng/ml. Similar
data were identified in practically healthy individuals — control
group (group V). Performing the comparative analysis of
data, the statistically high value of anti-atherogenic HDLC
(52.5+£10.5mg/dl) was observed in group II (the patients with
dyslipidemia) compared to group IV (p=0.002). It is worth noting
that in the patients of group IV (COPD+CHD) the quantitative
HDLC was statistically lower (43.6+£6.5mg/dL) in comparison
with the data of all other groups: (group I - HDLC-51,6+6,8;
group II -52.5+10.5; group I1-50.7£9.5; group V — 50.3+8.4)
p1-4<0.001; p2-4=0.002; p3-4=0.005; p4-5=0.02. Considering
the above-mentioned data, we can draw the conclusion that
along with the elevated level of circulated SP-D, the low HDLC
value can be utilized as a marker of the severe course of disease
in relation to COPD as well as CHD.

Conclusion: The high level of SP-D, which does not have
the significant atherogenic effect (due to the presence of high
HDLC), was detected in individuals with isolated dyslipidemia.
The study has established that in the presence of CHD, in line
with the increase in atherogenic lipoproteins and relatively low
HDLC value, there is detected the high level of SP-D, which is
correlated with lung function indices (FEV 1 and FVC). And in
case of the coexistence of COPD and CHD where dyslipidemia,
the elevated level of SP-D and corresponding changes in
pulmonary function tests are manifested, there were identified
the high risks of severe course of disease, the development of
heart failure and mortality.

Key words. circulating surfactant protein D (SP-D),
dyslipidemia, chronic obstructive pulmonary disease (COPD),
coronary heart disease (CHD), cardiovascular diseases (CVDs).
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Introduction.

The combination of two chronic diseases widespread in the
world: coronary heart disease (CHD) and chronic obstructive
pulmonary disease (COPD) represents an important challenge to
modern medicine. By British Heart Foundation 2023 statistics,
CHD kills an estimated nine million people each year —in 2019
it was the world’s single biggest killer. Around 1 in 6 deaths
globally are caused by coronary heart disease. And COPD Kkills
3.3 million people [1].

A systematic analysis of the Global Burden of Disease Study
found that the most common cause for early mortality in
COPD was CAD, accounting for more than one million deaths
worldwide [2]. The frequency of CHD among stable COPD
patients seems to range between 7.1% and 33% [3-5] and
reaches 17-22% in patients admitted to the hospital for COPD
exacerbations [6]. 10.0% to 17.0% of patients with a confirmed
diagnosis of COPD have experienced an acute myocardial
infarction, and COPD roughly doubles the risk of myocardial
infarction, a clinical outcome associated with a worse prognosis
[7,8]. Although the data vary across different studies, 20.0—
60.0% of COPD patients suffer from CAD [9,10].

There has been established the high correlation existing
between the cardiovascular mortality and the decreased
indicators of lung function tests (FVC, FEVI) [11]. The systemic
inflammatory factors get involved in the pathogenesis of these
two diseases [12]. COPD reveals the existence of correlation
between FEV1 or FVC [13] and the level of some of the systemic
inflammatory markers, such as C-reactive protein (CRP),
fibrinogen, leukocytes, tumor necrosis factor-a TNF-a, IL6, and
IL8. As stated by the studies, the indicators of lung dysfunction
denote not only the presence of respiratory disease, but they
may also predict the risk of CHD, for example, spirometry data
(SPF1). There exist the data evidencing the close relationship
between CHD and the incidence of pulmonary dysfunction [12].
According to the studies, upon the existence of atherosclerosis,
FVC and FEV1 indicators of the forced vital capacity amounts
to 74-75%.

Identification of common risk factors and their prevention
defines a successful prognosis for the combination of two
diseases. The close association between COPD and CHD is
conditioned by the existence of common risk factors (e.g. aging,
smoking), the development of increased systemic inflammatory
processes, such as hypoxemia and elevated pulmonary vascular
resistance. Dyslipidemia is the major risk factor of CHD may
influence of the lung damage too [14]. However, it’s essential,
that the lungs perform an important role in the metabolism
of lipids and biologically active substances [15] as well as in
local and general immunologic reactions of the body. Lipids
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independently affect the morpho-functional state of the lungs
and even in the early stages of atherosclerosis they can trigger
lung diseases [13,16].

According to the recent studies focused on lipid spectrum
and circulating surfactant protein D (SP- D) [17], COPD
exacerbation triggers the elevated risk of cardiovascular events
[18]. The pathology of the surfactant system assumes the
particular importance for the pathology of the lung itself and,
in particular, of COPD. Among the various forms of surfactant,
serum SP-D is known as a prognostic marker for the clinical
course of COPD [19], adult respiratory distress syndrome [19]
and pneumonia [19,20]. The research findings confirm the
presence of correlation of serum SP-D with the following risk
factors for atherosclerosis: high density lipoprotein cholesterol
(HDLC), arterial hypertension, BMI, and smoking [21]. The
surfactant homeostasis significantly depends on the pathogenic
ring- the oxidative stress existing in CHD and COPD, the
main cause of which is the oxidation of DSLC [22]. Surfactant
protein D (SP-D) is essential innate immune molecule with
important roles in lung health. Dual role SP-D affects the
process of oxidative vascular damage and represents the potent
inhibitor of the oxidative process [23]. At the same time, in
case of atherogenesis and COPD, the oxidative stress affects the
important compound such as NO, an endogenous vasodilator,
which contributes to the systemic hypertension, myocardial
ischemia, chronic heart failure, and pulmonary artery damage.

The association between the pulmonary dysfunction and
increased CHD risk has been previously studied, however,
the risk factors (dyslipidemia, SP-D) and lung functional tests
(FVC, FEVI) correlation in cases of combination of CHD and
COPD have not yet been fully established [16].

The aim of the study. is to determine the role of circulating
surfactant protein D (SP-D) and its correlation with dyslipidemia
in the course of chronic obstructive pulmonary disease (COPD),
coronary heart disease (CHD) and their combined course as well
as to define its role in the progression of the above-mentioned
diseases.

Materials and Methods.

The cohort of ninety patients of both sexes (mean age of
patients averaged 68.6+ 8.53 years). The patients were divided
into 5 groups.

The patients included in groups:

1. Group I: 23 patients with ischemic heart disease

2. Group II: 11 patients with lipid metabolic disorders (who
were not diagnosed CHD by clinical trials)

3. Group III: 24 patients with chronic obstructive pulmonary
disease

4. Group IV: 22 patients suffering from the combined course
of chronic obstructive pulmonary disease and ischemic heart
disease

5. Group V: 10 patients represented the control group.

In order to diagnose CHD, the recommendations [24] of
the European Society of Cardiology (ESC) were followed,
according to which ECG, the results of angiographic study and
the confirmed history of myocardial infarction were utilized.
And the methods provided by the recommendations of the
European Respiratory Society (ERS), such as spirometry, chest

28

radiography, and computed tomography [25] were used, so as
to identify CVDs. The patients included in the study were not
taking statins within the last 1 month prior to the study.

The study encompassed the evaluation of patients’
anthropometric data as well as the laboratory and instrumental
investigations. The blood pressure of patients included in the
study was monitored at rest through the mechanical manometer
according to the international protocol provided [26].

Body mass index (BMI) was determined after completing the
corresponding questionnaire on the basis of the patient’s height
and weight defined according to the formula —body weight (kg)/
height (m2). BMI (20-25kg/m2) — obesity was associated with
shorter life expectancy and the risk for early development of
cardiovascular diseases [27].

With the aim to assess the risk for developing dyslipidemia
and CHD, there was determined the waist circumference
(>80cm (>35 inch) in women; >94 cm (>40 inch) in men),
which increased the probability of developing the above-
mentioned diseases. In order to obtain the correctly measured
readings, the measurement was performed upon exhalation with
the measuring device placed slightly above the hips [28].

The following were examined and determined:

General blood analysis - the total blood test was performed
on the automatic hematology analyzer- MEK-6500K NIHON
KOHDEN (Japan). The full blood count formula was stained
with Gimza — Romanovsky dye and calculated through the
microscope.

Surfactant protein D (SP-D) —SP-D concentration was
determined in blood serum applying the immune-enzymatic
method (ELISA — solid —phase enzyme immunoassay, the so-
called antibody “sandwich method”). The optical density of the
stained complex was determined on the enzyme immunoassay
analyzer using Strip-Reader-das reagent kit (Italy) and
MyBiosource reagent kit (USA) ng/ml.

Lipid spectrum in all the groups (on an empty stomach, after
a 13-hour fast). The total cholesterol (TC), triglycerides (Tg)
were investigated by enzymatic-colorimetric method through
5010 photometers. And the high-density lipoprotein (HDL)
cholesterol was determined following the precipitation of low-
density lipoprotein (LDL) and very low-density lipoprotein
(VLDL) cholesterol.

VLDL cholesterol was determined using the formula: Tg/5
(mg/dL) (Vinogradov A.V. Klimov A.N., 1987). And LDLC
was counted through Friedwald (1972) formula: LDLC= TC-
(HDLC+VLDLC (Klimov A.N., Nikulcheva N.G., 1995).
Atherogenic index (Ai) was calculated using the following
formula: AI= LDLC/HDLC

The instrumental method of investigation applied was
electrocardiography (ECG) in standard and transthoracic slices
through Mindray BeneHeart R3 12 lead ECG-electrocardiograph
FK-3B001810 apparatus.

Doppler echocardiography: the echocardiographic study was
performed on Philips ClearVue 550 machine and the following
data were determined: end-diastolic dimension (LVEDd-cm);
left ventricular ejection fraction EF (%); interventricular septum
thickness during diastole (IVS-cm); posterior wall thickness
during diastole (LVPW-cm); left atrial size during systole - the



parasternal long-axis view (LA-cm); right ventricular dimension
during diastole — the parasternal long-axis view (RV-cm); right
atrial size — the apical five chamber view (RA-cm); pulmonary
artery size - parasternal short-axis view (PA-cm).

The pulmonary functional status was determined on the basis
of spirometry, which was performed according to the protocol:
the study was conducted in a seated position, the technique
of performance met ATS/ERS 2005 quality control criteria
(acceptable, repeatable maneuvers, good start, end; exhalation
time >6 s); During the test there were determined the forced
vital capacity of lungs- FVC-I; forced exhalation volume in 1
second-FEV-I; forced expiratory volume ratio-FEV-I/FVC [29].

Pulmonary function tests included forced expiratory volume
in one second (FEV1), forced vital capacity (FVC) and the ratio
of these values (FEV1/FVC). Both FEV1 and FVC decline with
age; the FEVI/FVC ratio also declines with age. The FEV1/
FVC ratio is useful in the diagnosis of obstructive lung diseases
[30]. The main results of spirometry are forced vital capacity
(FVCO), forced expiratory volume exhaled in the first second
(FEV1), and the FEV1/FVC ratio [31].

The investigation of cardiovascular system was performed
using ECG, echocardiography and coronarography data.

Statistical processing of materials of the conducted research
was carried out using the computer program SPSS-22.0. The
quantitative parameters are presented in the form of Mean and
Standard Deviation (SD). The difference in the quantitative
parameters of the groups was statistically tested through t-
test. The null hypothesis (the parameters do not differ between
the groups) was rejected only when the criterion p<0.05 was
met. The statistical study of correlative relationships between
parameters was performed using Pearson coefficients (r) and
(R2). The null hypothesis (parameters do not correlate) was
rejected only when the criterion p<0.05 was met.

Results and Discussion.

The increase in circulating SP-D is associated with the
pathogenesis of COPD and its role in the course of CHD
[32]. The common risk factors for COPD and CHD, age, and
smoking, are in positive correlated relationship with circulating
SP-D, however, they negatively correlate with BMI, FVC, and
FEV1/FGF indicators.

According to the clinical data of our study (Table 1) no
statistical difference was detected age-wise between the groups.
Body mass index was maintained within the normal range
only in the control group and amounted to 24.45+3.6 kg/m2,
according to the average data in the rest of groups the overweight
was detected in: group 1, patients with CHD (28.4+3.6 kg/m2);
group II, patients with dyslipidemia (29.9+3.7 kg/m2); group
I11, patients with COPD (29.7£5.6 kg/m2); group IV, patients
with the combined CHD and COPD (28.9+6.5 kg/m2). There
was not identified any statistical difference between the groups
(p>0.05). Thus, upon conducting the comparative analysis on
other parameters among the groups, the effect of age and weight
on them was excluded.

As a result of the study, in the group of patients with COPD
(group III), whose age amounts to 69.3+11 years, the indices
of both systolic and diastolic blood pressure are within normal
limits as well as in the patients of group II (with dyslipidemia)
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and those included in group V. As regards the patients in the other
two groups (CHD and CHD+COPD), the elevated mean values
of higher blood pressure readings were identified (152.8+16.8
mm.Hg/ 88.9+11.9 mm.Hg and 151+ 15.5 mm.Hg/86.6+9.3
mm.Hg, respectively), which did not vary statistically from
each other (p>0.05), however, the difference with the other
groups was statistically significant (see Table). Thus, compared
to group III, in the patients of group IV the presence of CHD
in combination with elevated arterial pressure conditions
the complicated clinical course, which is manifested by the
decreased ejection fraction during heart failure: 35.8%+6.2%,
which does not statistically differ from the data of patients in the
main group (36.8%+6.9%).

The authors attribute the increase of SP-D [32] in circulation
to the impaired pulmonary lipid metabolism, which participates
in the development of lung diseases. Alveoli represent the most
active niche of lipid metabolic T2C cells, where the surfactant
lipids, essential for respiration, are synthesized. Following its
synthesis and secretion in the alveoli, surfactant is recycled by
T2C or catabolized by alveolar macrophages (AM). Circulating
SP-D is considered to be the product of translocation from
the impaired lung and atherosclerotic artery wall. Due to the
inflammation during atherogenesis the factor of tumor necrosis
o (TNFa) induces SP-D expression in the endothelium [33].

The elevated amount of surfactant protein D (SP-D) and lipid-
loaded foamy macrophages (FM) are often found in the state of
oxidative stress and/or in patients with CHD and COPD as well
as in chronic smokers. Studies demonstrate that the exogenous
recombinant fragment of human SP-D(rfthSP-D) prevents the
production of FM induced by oxidized LDL (oxLDL) in vitro
and affects the inflammation and emphysematous changes
of respiratory tract in vivo. SP-D regulates the expression of
genes of bone marrow-derived macrophages (BMDM) involved
in combating the oxLDL-induced oxidative stress and lipid
metabolism disorders.

As a result of the study conducted by us, the denominator of
circulating SP-D was determined in all the groups (See Table 2).
According to the material analysis, its highest rate (35.1+16.7)
was revealed in group IV of patients with combined CHD and
COPD, the difference between CHD and control group was
statistically significant - p4-1=0.006; p4-5=0.013, respectively
as well as compared with the COPD group - p4-3=0.003 (See
Table 2). Given that group IV represents the association of two
comorbidities, it becomes clear that SP-D can be deemed as
a marker of the severity of disease, which is supported by the
results of other authors' studies conducted on SP-D, according to
which circulating SP-D is a good predictor for the development
of CVDs and mortality. It also carries the additional prognostic
information along with the risk factors, such as age, gender,
lipids, and putative biomarkers of the association between the
pulmonary inflammation/damage and cardiovascular diseases [33].

The coexistence of CHD and COPD, which is conditioned
by atherosclerosis, highlights the issue about the effect of the
main risk factors of CHD atherosclerosis - lipid profile- on the
elevation of the value of circulating SP-D.

The solution of the above-mentioned question is clarified by
the data of group II. This group consisted of the patients with
expressed parameters of dyslipidemia, however, according to



Table 1. Clinical characteristics of the groups.

Parameter Group I Group 11 Group III Group IV Group V p-value

Mean SD Mean SD Mean SD Mean SD Mean SD
Age, years 68.2 8.2 66.5 5.8 69.3 11.0 69.3 8.0 68.8 7.0 p>0.05 for all groups
BML kg/m2 284 36 299 3.7 297 5.6 289 65 245 3.6 P,570.003; p, ~0.007;

p,=0.011; p, =0.055
P, ,<0.001; p,,<0.001;
p,.s=0.020; p, =0.039
P, ,<0.001; p, ,<0.001;
T/A (D), mm.Hg 88.9 11.9 77.3 9.0 77.7 9.0 86.6 9.3 74.0 9.4 p,5<0.001; p, =0.010;
P, .<0.001; p, ,<0.001
P, ,=0.030; p, .=0.040;
Body mass, kg 86.1 15.9 80.5 15.0 87.4 17.7 88.2 18.7 67.0 8.2 p,,=0.020; p, ,=0.020;
P, =0.030; p, .=0.040
P, ,=0.020; p, ,=0.030;
p,.,.=0.040; p, =0.009
P, ,<0.001; p, ,<0.001;
EF, % 36.8 6.9 56.1 2.0 55.4 25 35.8 6.2 56.2 2.5 p,5<0.001; p, .<0.001;
p,5<0.001; p, ,<0.001

Note: BMI-body mass index (kg/m?); BSA-body surface area (m?); T/A(S)-systolic blood pressure (mmHg); T/A(D)-diastolic blood pressure
(mmHg); HR'-heart rate (in a minute); EF-ejection fraction (%); P-confidence coefficient. M + SD- Mean value + Standard Deviation; Group 1, patients
with CHD; Group 11, patients with dyslipidemia; Group IlI, patients with COPD; Group IV-CHD +COPD; Group V- practically healthy people.

T/A (S), mm.Hg 152.8 16.8 131.4 12.7 129.8 14.9 151.0 15.5 118.5 11.3

Body height, cm 174.2 7.2 167.6 8.2 170.2 5.2 173.6 7.5 173.7 7.6

Table 2. Surfactant protein D (SP-D) and lipid profile parameters in groups.

Group 1 Group II Group IIT Group IV Group V p-value
Parameter
Mean SD Mean SD Mean SD Mean SD Mean SD
SPD 220 140 259 196 199 154 351 167 200 98 P,,=0.006; p, ;=0.003;
p,=0.013
TC,mg/dl 199.5 744 2763 482 2064 535 1846 397 1718 382  12a70:004p,,<0.00;

p,,<0.001; p, .<0.001

P, ,=0.005; p, ,<0.001;
p,.,<0.001; p, .<0.001

p,,=0.005; p, .=0.003;
TG,mg/dl 150.3 344 182.7 58.8 1345 60.2 125.0 485 106.9 36.4 p,,=0.030; p, ,=0.005;
p,=0.002

p,,<0.001; p, ,=0.002;
p,,=0.005; p, ;=0.020

Note: SPD- surfactant protein D; TC - total cholesterol (mg/dL); LDLC - low-density lipoprotein cholesterol (mg/dL); HDLC- high-density
lipoprotein cholesterol (mg/dL); TG- triglycerides (mg/dL); P-confidence coefficient. M + SD- mean value + standard deviation. Group 1- patients with
CHD; Group II- patients with dyslipidemia,; Group III - patients with COPD, Group IV- CHD+ COPD, Group V- practically healthy individuals.

LDL-C,mg/dl  119.5 48.3 187.9 43.6 129.0 44.4 116.0 35.0 100.4 354

HDL-C,mg/dl  51.6 6.8 52.5 10.5 50.7 9.5 43.6 6.5 50.3 8.4

Table 3. The values of FEV1, FVC and FEV1/FVC in study Groups.
Group I Group II Group III Group IV Group V p-value
Mean SD Mean SD Mean SD Mean SD Mean SD

Parameter

P ,<0.001;p,_<0.001;
FEV1 950 197 975 124 571 126 562 127 974 186 P, .<0.001;p, <0.001;
P, =0.020; p, =0.020
P,,<0.001; p,_<0.001;
FVC 91 162 974  13.0 682 245 612 114 969 188  p, <0.001;p, <0.001
P, =0.020; p, =0.020
P,,<0.001; p, <0.001;
FEVI/FVC 0.81 006 08 009 065 013 0709 010 080 004  p,.<0.001;p,,<0.001
P, ~0.020; p, .~0.020

FEV1/FVC, % 813 5.9 79.8 8.7 65.1 13.4 70.9 10.3 79.3 43

Note: FEV1: forced expiratory volume in 1 second (maximal forced expiratory volume in one second); FVC: forced vital capacity; FEVI/FVC;
p-confidence coefficient; MESD- Mean + Standard Deviation.
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the clinical investigation they were identified neither CHD nor
COPD. In terms of lipid profile, OX (276.3+48.2 mg/dL), LDL
(187.9+43.6 mg/dL) and TG (182.7+58.8 mg/dL) values in this
group were statistically different from the data of the rest of the
groups (except for the TG value in CHD group, where P>0.5),
among them compared to the data of CHD+COPD group (TC
184,6+39,7 LDLC 116,0+£35,0 TG 125,0+48,5) where the high
level of statistical difference was revealed p=0.005 (See Table
2). Exactly in this group of patients with high dyslipidemia,
the level of circulating SP-D (25.9+£19.6) did not statistically
differ from COPD+CHD group (p2-4=0.169). The mentioned
indicates the increase in pulmonary tissue damage and the value
of circulating SPD in case of existing dyslipidemia, particularly,
during the high ratio of atherogenic lipoproteins - OX and LDL.

The experimental model of atherosclerosis conducted on
rabbits confirms the disruption of T2P lamellar structures [34]
that represents the main source of surfactant, induced by the
damage to the microcirculatory network developed during
hypercholesterolemia and hyperbeta-lipoproteinemia. Such
a view is also confirmed by studies indicating that surfactant
lipid metabolism genes are transcriptionally regulated by the
same factors that control lipid metabolism and lipogenesis in
other tissues, and the surfactant lipid synthesis and secretion
in T2C are related to lipid availability. T2C obtains lipid
precursors from the plasma using the proteins capable of
transporting and interacting with lipids, such as CD36 and
the high-density lipoprotein-binding protein anchored by
glycosylphosphatidylinositol [32]. During atherosclerosis the
micro-vessels are also damaged in parallel with the large blood
vessels and at this time the level of circulating SPD is elevated
as well [33].

Despite the relatively high level of SP-D in group 11, the patients
of this group are not detected either any clinically confirmed
CHD or the presence of obstruction that is evidenced by the
lung function tests - spirometric data of FEV1 (97.5+12.4),
FVC (97.4£12.4) 13) and FEV1/FVC (79.8+8.7), which is also
observed (p>0.5) in practically healthy individuals (group V)
FEV1(97.4£18.6),FVC (96,9+18.8) and FEV1/FVC (79,3+4,3).
Upon conducting the comparative analysis of data, compared
with group IV (43.6£6.5 mg/dL) (P<0.002 the statistically
higher value of antiatherogenic HDLC (52.5£10.5 mg/dL)
is highlighted in group II of patients with dyslipidemia (See
Table 2). The parallel can be drawn with the study conducted
on theoretically healthy adults where pulmonary function tests
were correlated with HDLC [JiHye Parkl]. It is worth noting
that the amount of HDLC in the patients with COPD+CHD is
statistically lower (43.6+6.5 mg/dL) compared with the data
of all other groups: p1-4<0.001; p2-4=0.002; p3-4=0.005; p4-
5=0.02 (See Table 2), that gives grounds to conclude that along
with the increasing value of circulating SP-D, the low value of
HDLC can be considered as risk markers of severe course both
in terms of COPD and CHD. In this case the lung functional
indices are decreased: FEV1-(56.2+12.7), FVC (61,2+11.4)
(group 1V) (see Table 3). The early stages of atherogenesis
illustrates the picture of permeability of the aero-hematic barrier
and impaired surfactant synthesis of lungs. In case of prolonged
hypercholesterolemia, foci of dis- and atelectasis, emphysema,
develop which is explained by surfactant deficiency [34].
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The view, that the elevation of atherogenic lipoproteins causes
the oxidative stress and has the atherogenic effect, is countered
by the highly significant dual effect of increased circulating
SP-D -atherogenic and anti-atherogenic [35].

If we compare the CHD (group I) and dyslipidemia groups
(group II) with each other, there is no statistical difference
between the data in terms of TG (P>0.5) (see Table 2), however,
it is worth noting, that there exists the direct correlation between
the value of SP-D and the age in CHD (I) group (Pearson
correlation index) r=0.53 p=0.009 (see Table 4). During CHD,
the age - related increase is identified in circulating SP-D and
the elevation of the latter parameter can be explained by the
experimental studies conducted on atherosclerosis [34] inthe case
of and resulting from the microvessels located parallel to large
blood vessels as well as due to the damaged lung alveolocytes,
the rupture of lamellar membrane, the activation of macrophages
and increase in inflammatory cytokines, especially since the
surfactant has the ability to immunomodulatory capacity. Thus,
in the CHD group, the age and elevated circulating SP-D can
be considered as factors for the progression of atherosclerosis.
Such correlation does not exist in any other group.

Table 4. Correlation matrix of SP-D with analyzed parameters.
Group 1 (n=23 significance p<0.05 at r>0.4132)
Group Il (n=11 significance p<0.05 at r>0.6020)

Parameter Pearsonr P Parameter Pearsonr P

Age 0,5340 0,009 Age -0,2712 0,420
BMI -0,0145 0,948 BMI -0,2240 0,508
TC 0,2411 0,268 |TC -0,1119 0,743
TG -0,0581 0,792 TG 0,0305 0,929
HDLC 0,1656 0,450 HDLC -0,0941 0,783
LDLC 0,3259 0,129 LDLC -0,1115 0,744
FEVI 0,5359 0,008 VLDLC 0,0399 0,907
FvC 0,4576 0,028 FEV1 -0,1581 0,642
FEV1/FVC 10,1298 0,555 |FEV1/FVC |-0,4148 0,205

Note: SPD — surfactant protein D; TC — total cholesterol(mg/dL);
LDLC-low-density lipoprotein cholesterol (mg/dL); HDLC- high-
density lipoprotein cholesterol (mg/dL); TG - triglycerides (mg/
dL); FEVI: forced expiratory volume in 1 second(maximal forced
expiratory volume in one second); FVC-forced vital capacity; FEV1/
FVC; Pearson's r- Pearson correlation coefficient; p-confidence ratio.

Table 5. Correlation matrix of SP-D with analyzed parameters.
Group V (n=10 significance p<0.05 at r>0.6319).

Parameter Pearson r P

Age -0,0601 0,869
BMI -0,2257 0,531
TC 0,4226 0,224
TG 0,1990 0,582
HDLC 0,2654 0,459
LDLC 0,3594 0,308
FEV1 0,2230 0,536
FVC 0,2251 0,532
FEV1/FVC -0,1029 0,777

Note: SP-D — surfactant protein D; TC — total cholesterol(mg/dL),
LDLC-low-density lipoprotein cholesterol (mg/dL); HDLC- high-
density lipoprotein cholesterol (mg/dL); TG - triglycerides (mg/dL);
FEVI1: maximal forced expiratory volume in one second); FVC-
forced vital capacity, FEVI1/FVC; Pearson's r- Pearson correlation
coefficient,; p-confidence ratio.
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Figure 1. The values of FVC, FEVI1, FEVI/FVC in groups.

Note: FEVI: forced expiratory volume in 1 second (maximal forced
expiratory volume in one second); FVC: forced vital capacity; FEV1/
FVC; P- confidence coefficient. Group 1 — patients with CHD,; Group
11 - patients with dyslipidemia; Group IlI - patients with COPD; Group
IV-CHD+COPD; Group V - practically healthy individuals.

In group V, in the conditions of normal lipid profile,
circulating SP-D could be considered as normal, when SP-D
value (19.9£15.4) was revealed in COPD(III) group and did not
statistically vary from that of the of practically healthy group
(20.0£9.8) (P>0.5).

The existence of relation among lipid profile, pulmonary
function indices and circulating SP-D ratio acquires the great
salience in case of CHD, PCOD and their combination.

The diagnosis of PCOD is confirmed by spirometry (PFV1/
FGEF <70%). And the assessment of severity of airflow
limitation is based on the value of PFVI (% predicted
percentage) resulting from post-bronchodilators. However, the
severity of airflow obstruction is weakly correlated with the
symptoms developed during PCOD.

If we take into account the two, statistically different from
other groups, values implying the high levels of atherogenic
lipoprotein cholesterol (group II) in atherosclerosis and that of
the circulating SP-D in the combined FCOD+GID group (IV),
there is demonstrated the effect of dyslipidemia on the surfactant
value, on the one hand, and on the other hand, on the patient’s
clinical condition in combined CHD and PCOD, during which
the lung function disorders FEV1-56.2+£12.7, FVC 61.2+11.4
and FEVI/FVC 70.9+10.3 as well as the presence of positive
correlation between SP-D and FEVI are identified denoting the
exacerbation of obstruction during the concomitant CHD.

Like PCOD+CHD group (group IV), the low values of
pulmonary function tests of FEV1-57.1+21.6, FVC 68.2+24
and FEV1/FVC 65.1£13.4 were identified in the PCOD group
(group III) (P>0.5) (see Table. 3), however, in conditions of
normolipidemia and preserved SP-D the difference between
groups is statistically significant (P=0.003) indicating that the
circulating SP-D does not have an atherogenic effect at that time,
however, it affects the lung function, which is confirmed by the
presence of correlation between SP-D and FGEL (1>0.4576;
p=0.028) (in group I).

Conclusion.

When existing the high level of atherogenic lipoprotein
cholesterol, the increased value of SP-D, which may not have
the atherogenic inflammatory effect, is detected in essentially
healthy individuals due to the presence of high-density
lipoprotein cholesterol, which has the protective effect. In case
of the elevated value of atherogenic lipoproteins existing during
CHD, whereas the decline is identified in high density lipoprotein
cholesterol, the SP-D is elevated in line with the age and has the
correlation with the pulmonary function indices of FEV1 and
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FVC. The combination of CHD and COPD is accompanied by
dyslipidemia, arterial hypertension, the elevated circulating SP-
D, the transformation of pulmonary spirometric data FEV 1 and
FVC, heart failure, which determine the severity of the disease
and the risk of mortality. The participation of circulating SP-D
in the process of atherogenesis requires further investigation.
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