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npeapakosble
COCTOAHMA

Bbiasnaemoctb 3HO

OHKO10rnA

Pucynox 3

BrisBnsiemocts 3HO mmieiiku matku mo [1aBmonap-
ckoit obnactu B 2021 roay cocraBuia nmpumepHo 2%.
W3 103 xeHIIMH, y KOTOPBIX ObLIa TUarHOCTUPOBaHA
JUCTIIAa3Hsl SMUTETHANBHBIX KJIETOK IIEHKH MaTKH, y 2
0OHapyKeH ITOCKOKJIETOYHBIHN pak.

Ha ocHOBaHUU 3TOT0 MOXKHO CieNIaTh BBIBOJ, UTO
CBOCBPEMCHHOE TPOXOXKICHHE TNPOQUIAKTHICCKUX
OCMOTPOB TIO3BOJISICT IPEAOTBPATHTE MOSBICHHUE TH-
JKEIBIX 3200JICBaHMIA, B TOM YHCIIC PaK MEHKH MaTKH.

3akitouenne. CKpUHUHT paka IIEHKH MAaTKU B
[MaBnomapckoit obactu 3a 2021 rox 0XBaTHI BCIO IIe-
JIEBYIO TPYMITy HaceJIeHHsI, K KOTOPOH OTHOCATCS YKEeH-
muHbI B Bo3pacte oT 30 1o 70 net. BrisBisiemocT.b na-
ToJIOTHH cocTaBmia 3% oT 1eneBoil rpymmsl. Hamuaue
3JI0KAYECTBEHHOTO 00pa30BaHUS CPEO BBIIBICHHBIX
narosioruii coctaBmiio 2%. IlonydeHHbIe JaHHBIE CBU-
JIETETBCTBYIOT O TOM, YTO €CIH JKEHIIWHBI CMOTYT
CBOCBPEMECHHO  MPOXOAWTH  MPOQIIAKTHIECKUI

OCMOTp, TO 3TO 3HAYUTEIBHO CHU3UTh PUCK BOSHUKHO-
BeHust 3HO y xeHIuH paboToCcocoOHOro Bo3pacra.

O0630p auTEepaTyphl MoKa3al, 4to 3a 13 jeT mpo-
BeleHus HanuoHanbHOU CKPUHUHIOBOM INPOrPaMMBbL
3a00JIEBAEMOCTh PAKOM IIEHKH MAaTKU 3HAYMTEIBHO
CHU3HJIACh. CpCI[I/I BBISIBJICHHBIX IIATOJIOTHH 3HA4YM-
TENPHO YMEHBIIWIOCH KOJIWYECTBO OHKOJOTHH. OTO
MIPOM30IILIO TI0 IPUYUHE TOTO, YTO CKPUHHHT IT03BO-
JISIET BBISIBUTD IIPEAOIYXO0JIEBOE COCTOSHHIE U BOBPEMS
N3JIEYHTh €TO.

Crnucok 1uTepaTypsl
1. https://adilet.zan.kz/rus/docs/\VV2000021572

2. https://onco.kz/o-rake/skrining/obzor-skrin-
inga-raka/
3 https://onco.kz/wp-content/up-

loads/2020/03/Rukovodstvo-po-skriningu-RSHM.pdf
4. http://ood.sko.kz/sites/ood.sko.kz/up-
loads/docs/02.pdf
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Abstract
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In paper we investigated the content of eicosanoids — leukotriene B4 and thromboxane A2 (by stable metab-
olite TxB2) in the blood serum and urine in patients with COPD, combined with CHD. We investigated 37 patients
with exacerbation of COPD (clinical group B, GOLD II) associated with CHD — the main group, 27 patients with
exacerbation of COPD (It comparison group) and 30 patients with coronary heart disease, stable angina pectoris
(11" comparison group). Our research revealed the highest concentrations of LTB4 and TxB2 in the blood serum
of patients with COPD associated with CHD, comparing to patients with COPD without CHD and with CHD



34

Znanstvena misel journal Ne63/2022

without COPD that was accompanied by increasing of their excretion with urine. The strength and direction of

correlation links between concentrations of these eicosanoids in blood serum and indices of bronchial patency

indicate their negative influence on bronchial patency of patients with a combination of COPD and CHD.
Keywords: leukotrienes, thromboxanes, Cronic Obstructive Pulmonary disease, Coronary Heart disease.

Introduction. Comorbidity is now a characteristic
feature of modern internal medicine and pulmonology
[1, 8]. An unfavorable ecological situation, bad habits,
chronic stresses, irrational nutrition, aging of the popu-
lation cause development of the co- or polymorbidity.
The close anatomical and physiological relationship of
the respiratory and cardiovascular systems in patients
over the age of 40 years contributes to the frequent
combination of chronic obstructive pulmonary disease
(COPD) and coronary heart disease (CHD) [10]. The
number of patients with COPD is steadily increasing.
In persons over 40 years, the morbidity of COPD rises
t0 10.1%. Nowadays COPD has got the 4" place among
all causes of death, accounting for 4% in their overall
structure [7].

Coronary heart disease (CHD) and heart failure
(HF) become among the leading, but not always timely
diagnosed, causes of death in patients with COPD. Ac-
cording to large-scale population-based studies, the risk
of death from cardiovascular disease in patients with
COPD is increased by 2-3 times and accounts for about
50% of the total number of deaths [4]. In patients with
COPD, the frequency of hospitalizations due to cardio-
vascular disease is higher than only because of COPD.
At the same time, heart failure and CHD serve as the
most frequent reasons for the need of patients in hospi-
tal care [1]. Deeper understanding of the subtle mecha-
nisms of development of co-morbidity and complica-
tions in COPD, as well as the impact on them can im-
prove the results of treatment and prognosis for the
patient. The most formidable predictor of fatal compli-
cations in COPD associated with coronary heart disease
is myocardial infarction as a consequence of throm-
botic complications in the microcirculatory system.
Aggregation of thrombocytes is stimulated by eico-
sanoids, which are the products of metabolism of ara-
chidonic acid. Systemic chronic inflammation in
COPD stimulates the production of a large number of
inflammatory mediators [5], among which leukotrienes
play an important role, in particular, leukotriene Ba
(LTB4) (a product of neutrophilic leukocytes) and
thromboxanes (Tx) (platelet aggregation stimulators).
In patients with COPD [6], with CHD [2], as well as in
cases of the combination of broncho-obstructive dis-
eases with CHD [11], the negative role of increasing
platelet aggregation capacity in the development of mi-
crohemocirculation disorders was shown, as well as the
adverse effect of elevation of the leukotriene B4 content
to the bronchial patency [9]. The investigation of the
role of eicosanoids - important mediators of the inflam-
matory cascade in the progression of COPD, combined
with CHD, as well as the search for effective ways of
influencing them, will increase the results of treatment
and the quality of life of patients with comorbidity of

COPD and CHD.

The purpose of the study was to investigate the
content of eicosanoids - leukotriene B4 and thrombox-
ane A, (stable metabolite B,) in the blood serum and
urine of patients with COPD combined with CHD.

Material and methods. The study involved 37
patients of the middle age (54,6 + 3,3) years with exac-
erbation of COPD (clinical group B, GOLD II) associ-
ated with CHD - the main group who underwent inpa-
tient treatment. 27 patients with COPD in the stage of
exacerbation (I comparison group) and 30 patients
with CHD, stable angina pectoris (11" comparison
group) made up the comparison groups. To develop the
reference norm, 32 practically healthy volunteers were
examined. The age and gender composition of the com-
parison groups, as well as healthy volunteers, corre-
sponded to those in the main group. All patients under-
went spirography examination with spirometer "Spiro-
bank” (MIR, ltaly), electrocardiographic examination.
All patients, as well as healthy volunteers, were exam-
ined for serum and urine level of TxB; and LTB4 in the
blood serum and urine with the use of the Ukrainian-
certified reagent TxB, ELISA kit (Enzo Life Sciences,
USA\) using the enzyme immunoassay (ELISA).

Statistical processing of the received data was car-
ried out using licensed software products of Microsoft
Office Professional 2003. To verify the correspondence
between the distributions of the values of the series of
measurements for the normal distribution the function
NORMSAMP-1 in Microsoft Excel was used. On that
bases the parametric (t-test of reliability of Student) or
nonparametric (Wilcoxon test) statistical methods [3]
with an estimation of reliability of the received results
of researches at the set level of significance p < 0.05
were chorused.

Results and discussion. In all patients with
COPD, included in the study, in admission to the inpa-
tient department the exacerbation of disease was diag-
nosed. In patients with COPD, combined with CHD,
the average range of the forced expiratory volume in
the first sec. (FEV1) was (67.7 £ 3.4) %, the post-dila-
tation FEV1/FVC was equal to (69.3 £4.1)%. In the pa-
tients of I8 comparison group FEV: reached (69,4 +
3,6)%, post-dilatation FEV1/FVC - (70,9 £ 3,7)%. In
the patients of 11" comparison group FEV1 was equal
to (83.4 £+ 4.1)%, post-dilatation FEV1/FVC - (79.4 =
3.3)%.

The concentration of TxB2 in the blood serum
reached (3382.3 + 290.8) pg/ml in the patients of the
main group (see Table 1), exceeding the average level
of healthy volunteers by 22.2 times (p <0.001), the
same parameter of patients with exacerbation of COPD
without CHD by 2.2 times (p <0.01) and by 1.4 times
(p <0.05) in patients with CHD.
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Table 1

TxB; content in blood serum and urine of the examined individuals (M + m)
Healthy people ' Comparison groups
Material for study (n=29) Main group I 1
(n=32) (n=25) (n=27)
Blood serum, pg/ml 152,4+19,2 3382,3+£290,8* 1529,24101,3* 2347,6+156,3*
Urine, pg/ml 131,5+£12,7 183,6+13,2* 297,4419,3* 328,4+21,6*

Note: * -p <0.05 when compared with healthy subjects.

The concentration of TxB; in the blood serum of
patients from the I comparison group was the lowest
among all examined patients, however, it exceeded the
reference norm by 10 times (p <0,001). In the same
time, the average level of TxB; concentration was
higher in 1.5 times in patients from the 11" comparison
group (p <0.05). This difference in the TxB; concentra-
tions between patients with COPD and CHD can be ex-
plained by the more significant production of this eico-
sanoid by activated blood cells and platelets because of
their pronounced tendency to aggregation in the devel-
opment of CHD [2, 6], while in case of COPD, the cir-
culatory disorders could be influenced by sludge of
thrombocytes. In patients from group Il of comparison,
the level of TxB; in the blood serum was reliably higher
than in healthy volunteers in 15.4 times, equaling
(2347.6 £ 156.3) pg/ml, however, it was less than that

in the main group in 1,4 times (p <0.05). The concen-
tration of TxB. in the urine of the patients from the
main group (see Table 1) was 183.6 = 13.2 pg/ml and
in 1.4 times higher than in practically healthy individu-
als (p <0.05). Nevertheless, it was lower than the same
parameter in patients of the 1% comparison group in 1.6
times (p <0.05), and reliably less than the value of this
eicosanoid in the Il comparison group by 2.5 times (p
<0.01). In the urine of patients from the 1% comparison
group, the concentration of TxB; exceeded the norm by
2.3 times (p <0.01) and was not reliably differ from that
in the 2" comparison group. In patients with coronary
artery disease (group Il of comparison), the values of
TxB: in urine were reliably higher than in healthy indi-
viduals in 2.5 times, and were not reliably differ from
those in group | of comparison.

The content of LTB4 in the blood serum and urine
of the examined persons is presented in Table 2.

Table 2
LTB4 content in blood serum and urine of the examined individuals (M + m)
. Comparison groups
Material for study Heal(TzZ%(;ople Maz:]rlgrzc;up I I
(n=25) (n=25)
Blood serum, pg/ml 329,44+31,6 6678,0+375,4* 5142,6+284,2* 1728,3+118,4*
Urine, pg/ml 59,745,1 208,5+12,9* 139,7+10,6* 89,5+7,2*

Note: * - p <0.05 when compared with the parameters of healthy people

In patients from the main group, the serum LTB,
content was the highest among all examined patients,
reaching (6678.0 = 375.4) pg/ml and exceeding the
norm by 20.3 times (p <0.001). Evidently, systemic in-
flammation in COPD, combined with inflammatory
manifestations in CHD, provided maximum concentra-
tion of this eicosanoid in the blood serum [5]. Some
studies of LTB4 in bronchial obstructive diseases indi-
cated the pro-inflammatory role of LTBa4, produced
mainly by activated neutrophils, and the need to find
ways of the rational correction of that [8]. In patients
from the I8 comparison group, the concentration of
LTB4 was in 15.6 times higher than the reference norm
(p <0.001), but less than the same parameter in the main
group in 1.3 times (p <0.05) and more than it in the 1"
group of comparison in 3.9 times (p <0.01). In group 11
of comparison, the serum level of LTB4 was the lowest,
reaching (1728.3 + 118.4) pg/ml, but was in 5.2 times
higher than in healthy subjects (p <0.01). The concen-
tration of LTB4 in the urine of the patients from the
main group was (208.5 + 12.9) pg/ml, exceeding the
reference norm by 3.5 times (p <0.01). The concentra-
tion of this eicosanoid in the urine of the patients from
the It comparison group was in 1.5 times (p <0.01) less
than in healthy individuals, reaching (139.7 + 10.6) pg
ml and by 1.5 times reliably exceeding the same param-
eter in persons of 11" comparison group. At the same

time, the content of LTB, in the urine of the patients
from the 11" comparison group, although it was the
lowest (89.5 + 7.2) pg/ml, however, it was in 1.5 times
higher the norm (p <0,05). The increased content of this
eicosanoid in the urine as a way of excretion of prod-
ucts of the inflammatory reaction, can serve as a con-
firmation of the systemic inflammation activity in the
body of patients with CHD.

When analyzing the correlation between the bron-
chial patency rates and the level of LTBy, it was found
that negative correlation of the mean force (r = - 0.543,
p <0.05) presents between the FEV1 and the serum level
of LTBy in the patients from the main group. At the
same time, in the It comparison group, this correlation
was somewhat weaker (r = - 0.389, p <0.05) and was
absent in patients of the 11" group of comparison. Only
weak negative correlation was found between the level
of bronchial patency and the concentration of TxB: in
the blood serum in the patients of the main group (r = -
0.347, p <0.05). At the same time, positive correlation
of different degrees were noted between the serum con-
centrations of the investigated eicosanoids in patients
of all groups. The strongest one (r = + 0.614, p <0.05)
was observed in the patients of the main group, slightly
weaker - in the patients of the It comparison group (r =
+0.528, p <0.05) and weak - in the patients of the 1"
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comparison group (r = + 0.356, p <0.05). In our opin-
ion, the existence of these correlation links between se-
rum concentrations of the investigated eicosanoids in
patients, taking into account the directivity of their bi-
ological effects, confirms their interaction, which en-
hances systemic inflammation, and needs to find ways
of correction.

Thus, in the blood serum of patients with COPD
associated with CHD, the concentrations of LTB4 and
TxB; are highest, compared with patients with COPD
without CHD and CHD without COPD, which is ac-
companied by the rising of their excretion with urine.
The strength and direction of the correlation links be-
tween the concentrations of these eicosanoids in the
blood serum and bronchial patency indices indicate
their negative effect on the bronchial patency of pa-
tients with the comorbidity of COPD and CHD. Corre-
lation between the concentrations of LTB,4 and TxB; in
the blood serum in patients with combined pathology
confirms the synergistic effect of these eicosanoids on
systemic inflammation, taking into account the biolog-
ical direction of the action.

Conclusions.

The reliably growth of the LTB4 concentration in
the blood serum was identified in patients with exacer-
bation of COPD associated with CHD, exceeding by
20.3 times the norm, by 1.3 times the same parameter
in patients with COPD without CHD and by 3.9 times
- than in the patients with CHD itself (p <0.05). The
urine level of LTB,4 was also elevated in all examined
patients with the highest values in the main group.

The TxB: content in the blood serum of the pa-
tients from the main group was the highest and in 22.2
times higher than the norm, in 2.2 times higher than the
same one in patients with COPD and in 1.4 times — than
in patients with coronary heart disease (p <0.05). The
urine level of of TxB2 was also elevated in all exam-
ined patients in all examined patients.

The character of the correlation links between con-
centrations of these eicosanoids in the blood serum and
FEV, indicates their adverse effect to the bronchial pa-
tency of patients with COPD, while the interrelation-
ship of LTB4 with TxB, shows the mutual potentiating
effect of these mediators on the systemic inflammation.
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