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ABSTRACT

Atrial fibrillation (AF) remains one of the most common arrhythmias, second only to supraventricular extrasystoles, but the universal cause of
its occurrence is still unknown. The inflammatory theory of arrhythmogenesis attracts the researcher’s attention around the world.

THE PURPQOSE of the study is to compare the subpopulations of lymphocytes and monocytes in blood of patients with paroxysmal and persis-
tent forms of atrial fibrillation or atrial flutter (AFL) that are associated with arterial hypertension.

MATERIALS AND METHODS. The study involved 103 patients with atrial fibrillation and flutter that occurred secondary to hypertension. Depen-
ding on the form of arrhythmia, they were divided into three main groups: group | — with paroxysmal form of atrial fibrillation, group Il — with a
persistent form of atrial fibrillation, group Ill — with a persistent form of atrial flutter. The control groups included patients with hypertension, but
without these arrhythmias and healthy individuals who entered groups IV and V, respectively. The lymphocytes and monocytes subpopulation
was assessed by flow cytometry in peripheral blood.

RESULTS AND DISCUSSION. Analyzing the lymphocyte subpopulations in peripheral blood of patients with atrial fibrillation and flutter (groups
1, Il and Ill), it was found that the number of cells with cytotoxic activity (NK and NKT) in both absolute count and percentage values was signifi-
cantly higher than in healthy individuals. A statistically significant decrease of T-regulatory cells number was found in patients with arrhythmias
compared to control groups (p < 0.05). In patients with AF and AFL associated with hypertension, compared to patients with hypertension with-
out these rhythm disturbances or healthy individuals, there is an increased number of classical and intermediate monocytes subpopulations.

CONCLUSIONS. In patients with atrial fibrillation and atrial flutter that occurred as a result of hypertension, compared to patients without ar-
rhythmias or healthy people, there is an increased content of pro-inflammatory subpopulations of blood monocytes, T-cytotoxic cells and a
decrease in the content of T-regulatory cells.
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Cardiac arrhythmias are a common symptom of the most spread car-
diovascular diseases, in particular nonvalvular atrial fibrillation (AF), oc-
cursin 1.5 % of the total population. Epidemiological studies suggest that
atrial flutter (AFL) is less common than AF —in about 0.09 % of the popu-
lation, and isolated AFL — only in 0.037 % of cases. [1]. Flutter occurs
more frequently in men and its detection increases significantly with age.
The authors also associate AFL development with arterial hypertension,
coronary heart disease, heart failure (HF) and is quite common in patients
with chronic obstructive pulmonary disease, mitral or tricuspid heart
valve involvement. [2]. A lot of Framingham study sub-analyses, which
deservedly became a classic one, showed a clear link between AF and AFL

74  Cell and Organ Transplantology | November 2022, Vol. 10, No. 2

and the occurrence of transient ischemic attack, cardioembolic or hemor-
rhagic stroke, systemic thrombosis, HF progression, which leads to an
increased number of hospitalizations, a deterioration of patients life quali-
ty, disability of working population [3]. But, despite a significant number
of studies on the causes of AF and AFL, preventing complications, relapse
or progression, the question of etiology and pathogenesis remains poorly
understood.

Acute or chronic hemodynamic, metabolic disorders and the develop-
ment of local inflammatory processes in the myocardium, which can lead
to atrial arrhythmogenic remodeling, which contributes to the develop-
ment and progression of AF, are considered as pathogenesis mechanisms



for the AF or AFL episode occurrence [5]. Fibrotic myocardial changes can
become a substrate for the arrhythmogenic focus formation. Research-
ers consider fibrosis as an overgrowth of the connective tissue matrix as
a result of local inflammation activation and oxidant stress arising from
the inflammatory blood cells infiltration [6]. Oxidant stress is further en-
hanced by the renin-angiotensin system (RAS) activation, which stimu-
lates the activation of NADH oxidase with subsequent production of IL-1,
IL-6, Tumor Necrosis Factor alpha (TNFa) and Monocyte Chemoattractant
Protein 1 (MCP-1), which trigger fibrous changes in the myocardium and
associated electrical and structural remodeling typical for AF and AFL [7].

With the activation of local inflammation, as well as with chronic pres-
sure overload, the synthesis of the main extracellular matrix components
is activated: glycoproteins and proteoglycans, hyaluronic acid, which
leads to fibrosis and myocardial hypertrophy. The main glycoprotein of
the extracellular matrix is collagen produced by fibroblasts. An important
point of the myocardial fibrosis development is fibroblasts transformation
into myofibroblasts, characterized by 2 times greater ability to produce
collagen. They are more sensitive to pro-inflammatory and profibrotic
stimuli and are able to produce cytokines and chemokines themselves
[8]. Normally, myofibroblasts are not presented in the myocardium, ex-
cluding heart valves. The formation of myofibroblasts occurs under the
influence of pro-inflammatory cytokines and growth factors. Cells that are
directly involved into the development and progression of systemic and
local inflammation are blood monocytes. The monocytes modulate the
inflammation by producing both pro- and anti-inflammatory cytokines,
turning into macrophages with a pro- and anti-inflammatory phenotype.
For the first time, the subpopulations of monocytes were isolated in 1988
by flow cytometry. They are divided into “classical” CD14*"CD16-, and
“non-classical” CD14*CD16* and CD14*™CD16*. In 2010 they were
classified as “classical”, “intermediate” and “non-classical” or “patrol-
ling”, respectively [9]. Monocytes of classical subpopulation due to high
expression of C-C chemokine receptor type 2 (CCR 2) to MCP-1 and
L-selectin (CD62L) are able to migrate to the site of inflammation, where
they perform effector functions, they are differentiated into inflammatory
macrophages or into antigen-presenting dendritic cells [10]. Until today,
the question of the functional role of various subpopulations of blood
monocytes is being discussed. Thus, activated CD14*"CD16- monocytes
have high phagocytic activity, secrete antimicrobial factors, active forms
of oxygen, NO, myeloperoxidase, chemokines, stimulate the proliferation
of T-effectors [11]. Intermediate CD14"CD16* monocytes subpopula-
tion is characterized by moderate phagocytic activity, limited ability to
respiratory burst and chemokine synthesis while actively synthesizing
pro-inflammatory cytokines (TNFa, IL-183, IL-6), which has recently been
attributed to the monocytes of the classical subpopulation too. Due to
these features, monocytes of classical and intermediate subpopulations
are able to maintain an active inflammatory reaction and take part in tis-
sue damage, including myocardial injury [12].

The high concentration of the fractalkine receptor CX3CR1 allows
the monocyte subpopulation CD14+™CD16* to transmigrate through the
intact vascular endothelium, which led to the naming of this subpopula-
tion as “patrolling”, since these cells are able to attach to the vascular
endothelium, move along capillaries, shallow veins and arteries, and
monitor the state of the endothelium [13]. According to researchers, the
monocytes subpopulation that have anti-inflammatory properties plays a
leading role in the process of myocardial repair and remodeling preven-
tion in acute myocardial infarction, contributing to the accumulation of
myofibroblasts, angiogenesis and collagen production [14].

The PURPOSE of the study was to compare the subpopulation of
lymphocytes and blood monocytes in patients with paroxysmal and per-
sistent forms of atrial fibrillation or atrial flutter associated with arterial
hypertension.
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MATERIALS AND METHODS

The study included 103 patients with paroxysmal and persistent
forms of atrial fibrillation and atrial flutter: 59 men (57.3 %) and 44 wom-
en (42.7 %) who were hospitalized in the Department of Clinical Arrhyth-
mology and Electrophysiology of the M. D. Strazhesko National Scien-
tific Center “Institute of Cardiology, Clinical and Regenerative Medicine
NAMS of Ukraine”. All patients were included into the study after signing
an informed consent. The average age of patients was 55.4 + 4.6 years
(from 21 to 69 years). In 11 (11.2 %) patients arrhythmia was registered
for the first time, and, therefore, had a low-asymptomatic course. All pa-
tients had concomitant arterial hypertension. In 22 % of cases, cardiac
rhythm disturbances occurred on the background of coronary heart di-
sease, in 16 % — myocardial fibrosis (mainly in younger patients) and in
15%—metabolic cardiomyopathy (prevailedamongwomen). In other cases
(47 %), the main diagnosis was hypertensive heart disease. Manifesta-
tions of heart failure occurred in the majority of subjects. Among patients
with heart failure, 65 % of people had HF class I, HF class IIA —in 35 %.
The New York Heart Association (NYHA) functional class of HF varied
depending on the treatment regimen and how quickly the rhythm distur-
bance was eliminated. Younger patients, for the most part, did not have
clinical and objective manifestations of HF, because of good compensa-
tory capabilities of the body, even in the presence of arrhythmias, signifi-
cant hemodynamic disorders did not occur.

The exclusion criteria were: unstable coronary artery disease, acute
coronary syndrome with and without ST segment elevation, past acute
Q-myocardial infarction, HF higher than NYHA functional class Il or rapid
progression of congestive HF, dilated and hypertrophic cardiomyopathy,
acute or chronic myocarditis, presence of congenital and severe acquired
heart defects, including rheumatic origin, decompensation of severe co-
morbidities, including diabetes mellitus, dysfunction of the thyroid gland,
and stroke.

Patients with cardiac rhythm disturbances were divided into three
main groups: | (n = 35) — with paroxysmal atrial fibrillation, Il (n = 38) —
with a persistent form of atrial fibrillation, Ill (n = 30) — with a persistent
form of atrial flutter. For comparison, IV (n = 23) — with hypertension
without arrhythmias, V (n = 21) — healthy individuals.

The examination and treatment of all patients was carried out in ac-
cordance with the guidelines and recommendations of the Ukrainian As-
sociation of Cardiology, the European Society of Cardiology, European
Heart Rhythm Association (EHRA) and the American Heart College. Clini-
cal and anamnestic examination, determination of laboratory parameters,
ECG recording and analysis were carried out, ultrasound heart exami-
nation was performed — echocardiography (EchoCG), transesophageal
echocardiography (TEE) in cases of sinus rhythm recovery and daily
blood pressure monitoring (DBPM).

Angiotensin converting enzyme (ACE) inhibitors and angiotensin |l
receptor type 1 blockers (ARB), as drugs of “upstream therapy” of AF
and, if necessary, their combinations with antihypertensive drugs were
used to control blood pressure. The maximum possible correction of the
manifestations of HF and concomitant diseases was carried out. In the
presence of 2 or more points on the CHA,DS, VASc score, the majority
of patients received anticoagulant therapy. In order to prevent recurrence
of arrhythmias, antiarrhythmic therapy was prescribed, mostly class 1C
drugs (propafenone and flecainide) and class Il antiarrhythmic drug
amiodarone. There were only two patients treated with amiodarone at the
start of the study, which could not affect the ability of monocytes to pro-
duce cytokines and chemokines in general, especially on the subpopula-
tions of these cells.

To determine the subpopulations of peripheral blood cells (lym-
phocytes and monocytes), flow cytometry with monoclonal antibodies
(CD45/CD4/CD8/CD3 kit, CD45/CD56/CD19/CD3 kit, CD25, CDS5, CD127,
CD14, CD16) was performed. The following lymphocyte subpopula-
tions were determined: CD3-CD19* B-lymphocytes, CD3* T-lymphocytes,
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CD3*4+ T-helper cells (Th), CD3*8* cytotoxic T-cells (Tm), CD3+56*
T-lymphocytes with natural killer activity (NKT), CD3-56* natural killer
cells (NK), CD4+25+127-regulatory T-cells (T,,g)- Monocytes were also in-
vestigated, which, according to the level of expression of CD14 and CD16,
were divided into three subpopulations: CD14*CD16-, CD14"CD16* and
CD14+mCD16*. The absolute count of studied cells per 1 L of blood was
determined, as well as their percentage: for NK and NKT, their percentage
of the total number of lymphocytes, for Treg cells the percentage of Th
cells, for monocytes — the percentage of each subpopulation of the total
number of monocytes.

The peripheral blood was collected in K,EDTA tubes and 100 pL
was incubated for 15-20 minutes protected from light using FITC-con-
jugated monoclonal antibody (mAb) to CD45, RD-1-conjugated mAb to
CD4, ECD-conjugated mAb to CD8 and PC-7-conjugated mAb to CD3,
or with a kit of FITC-conjugated mAb to CD45, RD-1-conjugated mAb to
CD56, ECD-conjugated mAb to CD19 and PC-7-conjugated mAb to CD3
(Beckman Coulter Inc., USA). After incubation, the red blood cells were
lysed using an OptiLyse lysing solution (Beckman Coulter Inc., USA),
then cell suspension was washed by centrifugation and resuspended in a
phosphate buffered saline (PBS). To determine the number of T,, cells,
100 pL of peripheral blood was incubated for 15-20 minutes protected
from light with a mixture of PE-conjugated mAb to CD127, PC5-conjuga-
ted mAb to CD25 and APC-conjugated mAb to CD4. Preparations of blood

RESULTS AND DISCUSSION

Analyzing the content of blood lymphocyte subpopulations in patients
with paroxysmal and persistent forms of AF or AFL (groups |, Il and Ill), it
was found that the number of cells with cytotoxic activity (NK and NKT)
in both absolute and percentage values was significantly higher than in

samples for the analysis of monocytes were carried out in a similar way:
100 pL of peripheral blood was incubated with FITC-conjugated mAb to
CD14, PE-conjugated mAb to CD16 and APC-conjugated mAb to CD45
for 15-20 minutes, red blood cells were lysed for 10 minutes, washed
in PBS and fluorosphere FlowCount (Beckman Coulter Inc., USA) were
added to determine the number of cells per pL of blood. Negative control
(blood sample without the addition of monoclonal antibodies) and iso-
typic control with IgG, and IgG,b (Beckman Coulter Inc., USA) were used
to adjust the protocol. The data analysis was performed on the NAVIOS
flow cytometer using Navios EX Software, v. 2.2 (Beckman Coulter Inc.,
USA). At least 4-10* cells per sample were recorded to analysis.

Statistical data processing was carried out using the MS Excel (Micro-
soft, USA), SPSS (/BM, USA) and Statistica (StatSoft Inc., USA) software.
The obtained data was checked for compliance with the normal law dis-
tribution using the Kolmogorov-Smirnov test. With a normal distribution
of data for quantitative indicators, the mean and standard error of mean
(Mean + SEM) were calculated. The differences between the samples,
which are divided according to the normal law, were evaluated accord-
ing to parametric Student’s t-test. In case of abnormal data distribution,
they were represented as a median (Me) and interquartile range (IQR).
The probability of the difference in the values of indicators in groups was
checked using the non-parametric Mann-Whitney U test. The differences
were considered statistically significant at p < 0.05.

healthy individuals (group V) by 36 % in group I, by 67 % in group Il and
by 90 % in group Ill (p < 0.01), however, there was no probable difference
in these indicators compared to the group IV of patients with hypertension
(Table 1, Fig. 1).

Table 1. Percentage and quantitative values of lymphocyte subpopulations in blood of studied patients, Me [IQR].

Indicator : f il v v
(n = 35) (n = 38) (n = 30) (n=23) (n=21)
119 12.1 123 133 9.6
NK cells, % of the total lymphocytes [9.5-15.8]¢ [8.8-17.8] [8.7-19.7] [9.9-15.5 ] [7.7-12.6]
2421 209.5 2115 2415 152.0
NK colls, colls/yL [170.1-284.2) [164-282.7] [157-373.5] [203.7- 3370} [132.5-220.0]
5.2 6.3 8.4 75 40
NKT cells, % of the total lymphocytes [3.2-8.9] [4.7-11.0] [35-10.9) 3.0-0.8]" [2.6-5.6]
NKT cells, cells i 98.0 120.5 137.5 118.0 72.0
» cells/p [58.1-155.0] [66.7-205.2) [63.7-186. 7] [70.0-173.0)¢ [37.5-89.5]
6.8 7.0 71 85 96
T, cells, % of T-helpers [5.5-8.5]* [4.7-8.1] [4.8-9.8] [7.4-9.2] [9.1-10.0]
54.0 60.5 63.0 52.0 97.0
T,y cells, cells/ul [38.7-77.0] [34.2-73.7) [42.0-87.0] [39.7-75.7) [82.5-114.5]

Notes: * — p < 0.05 compared to group IV; # — p < 0.05 compared to group V.
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Fig. 1. Dot-plots of CD3 and CD56 expression on lymphocytes in peripheral blood of studied patients according to flow cytometry.

Notes: a — patients with paroxysmal AF; b — patients with a persistent AF; ¢ — patients with a persistent form of AFL; d — patients with hypertension;
e — healthy individuals. Quadrant B1 — natural killers (CD3-56*); quadrant B2 — NKT cells (CD3+56*); quadrant B4 — T-lymphocytes (CD3*).
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The number of T-regulatory cells in patients with cardiac rhythm
disturbances was significantly lower than in both healthy individuals and
patients with hypertension. In absolute cell count, the number of T-regu-
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latory cells was 44 % lower than normal in patients with paroxysmal AF
(group 1), by 38 % in patients with persistent AF (group Il) and by 35 % in
group Il (patients with persistent AFL) (Fig. 2).
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Fig. 2. Dot-plots of CD25 and CD127 expression on CD4+ lymphocytes in peripheral blood of studied patients according to flow cytometry.

Notes: a — patients with paroxysmal AF; b — patients with a persistent AF; ¢ — patients with a persistent form of AFL; d — patients with hypertension;

e — healthy individuals. Gate L — Tveu cells (CD127-25").

According to the data presented in Table 2, it can be seen that the
number of monocytes of the classical subpopulation was significantly
higher in group Il (persistent form of AF) and group Il (persistent form of
AFL) compared to group IV (patients with hypertension) and V (healthy

individuals). Intermediate monocyte subpopulations were found to be ele-
vated in groups | (patients with paroxysmal AF) and Il (persistent form of
AFL) comparing quantitative data (Fig. 3).

Table 2. Percentage (of the total number of monocytes) and quantitative values of monocyte subpopulations in blood of studied patients, Me [IQR].

I I I v v
Group (n = 35) (n=38) (n = 30) (n=23) (n=21)
. . 89.4 85.8 91.1 81.7 86.7
«Classical» monocytes, C014-16,, % [81.8-89.9] [83.0-86.6]° [88.0-94.0]*** [78.0-87.5]** [84.1-88.0]*
. o 298.0 4095 324.0 302.5 3120
«Classical» CD14'16, cells/uL [282.5-468.0] [330.7-453 5]*** [238.0-417.0] [282.7-364.8] [254.0-405.0]
. e 8.0 8.1 7.0 8.0 72
«Intermediate» monocytes CD14+16*, % [5.7-101] [6.9-10.2] [4.8-10.0] [5.7-10.2] [4.8-10.0]
. e 485 525 445 455 38.0
«Intormediate» CD14-16", cells/uL 33.7-73.2]** [25.5-72.0]** [24.7-62.5] [38.7-58.2] [28.5-45.5]
. o 6.4 75 5.47 21.0 20.0
«Patrolling> monocytes CD1416", % [4.3-13.5]*+* [6.0-10.8]*** [4.2-8.7]** [15.5-25.5] [13.0-28.5]
. e 20.0 395 23.0 385 27.0
«Patrolling» CD1416", cells/uL [18.0-70.0] [28.0-47.0]** [19.3-38.0] [26.0-46 8] [19.5-34.0]
Notes: * — p < 0.05 compared to group IV; ** — p < 0.05 compared to group V; # — p < 0.05 compared to group Ill.
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Fig. 3. Dot-plots of CD14 and CD16 expression on monocytes in peripheral blood of the studied patients according to flow cytometry.

Notes: a — patients with paroxysmal AF; b — patients with a persistent AF; ¢ — patients with a persistent form of AFL; d — patients with hypertension;
e — healthy individuals. Quadrant Q4 — «classical» monocytes (CD14+16°); gate AB — «intermediate» monocytes (CD14+16+); gate AA — «patrolling»

monocytes (CD14*16+).

These fractions of monocytes can produce pro-inflammatory cyto-
kines and growth factors, which leads to the activation of local inflamma-
tion, oxidant stress, local renin-angiotensin system, thus, triggering the
processes of fibrosis in the myocardium. Patrolling monocytes were sig-
nificantly less in percentage in all groups of patients with cardiac rhythm
disturbances. The association between the severity of pathological myo-
cardial remodeling and monocyte levels was also confirmed in the study
of Suzuki A. et al. by a correlation analysis [15].

To date, the only reason for the development of atrial fibrillation and
atrial flutter has not been established. There is clear evidence that in the
process of formation of an arrhythmogenic focus, the activation of local
RAS, local inflammation and oxidant stress plays a key role [16].

The obtained data on the composition of monocytes in the blood of
patients with AF and AFL indicate an increase in the content of classical
and intermediate subpopulations involved in the development of systemic
and local inflammation, oxidant stress and activation of local and sys-
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temic RAS, which, in turn, can lead to electrical and structural myocardial
remodeling. The monocytes of these subpopulations produce pro-inflam-
matory cytokines such as IL-6, TNF-a and IL-1@ [17].

In addition, in patients with cardiac rhythm disturbances, the number
of T-regulatory cells was significantly lower than in both healthy individu-
als and patients with hypertension. ng cells are a specialized subpopula-
tion of T-cells that suppress the immune response, can inhibit the proli-
feration of T-cells, the production of cytokines, inhibiting the activity of
systemic inflammation and the activation of autoimmune reactions [18].
Thus, a decrease in this cell number in patients with AF and AFL can lead
to increasing the inflammation activity and blood monocytes. The authors
note that in patients with type 2 diabetes, there are a decreased number
of T, cells with an increased level of Th17, which contributes to the de-
velopment of systemic inflammation [19].

In a study conducted by Shahid F. et al., it was shown that the con-
tent of the pro-inflammatory cytokine TNF-a, which is produced mainly
by monocytes and macrophages, was likely elevated in patients with AF
compared to individuals with sinus rhythm [20]. TNF-a levels correlated
with leukocyte infiltration and more pronounced fibrous changes in the
atria, which may have been the cause of AF. The role of inflammation in
the AF and AFL development is also confirmed by a correlation with the
C-reactive protein (CRP) level in patients with cardiac rhythm disturban-
ces compared to those without them. It was found that in patients after
ablation of additional pathways, the level of CRP is a surrogate marker of
the risk of recurrence of tachyarrhythmias.

Similar results were obtained in a study conducted on 44 patients
with AF [13]. In these patients, there was an increase the content of the
intermediate monocytes subpopulation in the peripheral blood, which
negatively correlated with the blood flow in the left atrium during the si-
nus rhythm.

CONCLUSION

In the clinical study of Tapp L. D. et al., a significant increase in the
content of the intermediate subpopulation of monocytes (CD1416+) was
found in the first days after the development of acute myocardial infarc-
tion (AMI) with ST segment elevation. At the same time, it was shown that
an increased number of CD14+*"16- monocytes on day 7 after AMI is nega-
tively associated with myocardial repair after AMI. Increase in the amount
of this monocytes fraction has been associated with the development of
left ventricular dysfunction after AMI [21].

Further evidence of the heart fibrosis role in the AF development
comes from experimental and clinical studies that demonstrate that the
prevention of atrial fibrosis using up-stream therapy can delay the deve-
lopment of AF [22].

Research carried out over the past decade in leading scientific labo-
ratories and clinics in many countries demonstrates that endothelial
dysfunction can play a key role in the pathogenesis of hypertension and
cardiac arrhythmias. At present, it is known that the endothelium is of
primary importance in preventing myocardial damage in ischemia/reper-
fusion, which is due to their ability to maintain vascular homeostasis [23].
Thus, the development of endothelial dysfunction can affect the function
of cardiomyocytes and fibroblasts and lead to remodeling of heart and
blood vessels, which creates background for the development of cardiac
arrhythmias. The influence of various factors causes a complex of chan-
ges in the structure and endothelium function, which further leads to a
limitation of the blood supply to the myocardium and to ischemic myoca-
rdial injury. Endothelial dysfunction is associated with damage and accel-
erated apoptosis of the endothelial cells and, quite often, these changes
occur earlier than the morphological and clinical signs of the disease
appear [24]. Factors that can lead to the endothelial dysfunction deve-
lopment include pro-inflammatory cytokines and reactive oxygen species
produced by activated cells of classical and intermediate subpopulations
of blood monocytes, as demonstrated in this study.

of T-regulatory cells in peripheral blood.

disturbances.

1. In patients with atrial fibrillation or atrial flutter associated with hypertension, compared to patients with hypertension without these rhythm
disturbances or healthy people, there is an increased number of classical and intermediate monocytes fraction and a decreased content

2.  Patients with AF and AFL showed an increased number of cells with cytotoxic activity (NK and NKT) compared to healthy individuals, but
there was no likely difference in these indicators compared to the group of patients with arterial hypertension without cardiac rhythm

3. These changes can be one of the factors for the activation of systemic and local inflammatory processes that can lead to fibrosis in the
myocardium and the associated electrical and structural remodeling typical for AF and AFL.

J
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Oco6mMBOCTI CyONOMYIAIHITHOTO CKIATY
nmiM¢pOUNTIB Ta MOHOIUTIB KPOBi Yy MAILli€HTiB
3 piopunaIiero a60 TPiMOTIHHAM Hepecepab
Ha T/I1 apTepianbHOI rinepreHsii

Tanmaesa T. B., Cuuos O. C., Mapuenko O. ., Tpersax I. B., Bacunmunuyk H. M., lerbman T. B., Pomanosa O. M.,
Cracumena O. B., Basinosa JI. JI.

2]

AY «HayionanvHuti Haykosuil uenmp «Incmumym xapoionoeii, KniHiuHoi ma pezeHepamueHoi MeouyuHu
imeni axad. M. . Cmpasxecxa» HAMH Yxpainu», Kuis, Yxpaina

@ibpunayia nepegcepsb 3amMLLAETLCA OFHIEK 3 HANOIbLL MOLINPEHNUX APUTMIN, NOCTYNAOYUCH JINLLIE CYNPABEHTPUKYIIAPHIA eKCTPAacuCToNii,
arne yHiBepcanbHa npu4nHa il BUHUKHEHHS 0CI 3a/MLLIAETLCS HEBIJOMOK. 3anasbHa Te0pis apuTMOreHe3y npuBepTae Jo cebe ysary JOCnig-
HUKIB 3 YCbOro CBITY.

META POBOTU — nopisHATY MOKa3HNKK CY6MOMynAaLiiHOro cknagy nimgounTie Ta MOHOUNTIB KPOBI y NALiEHTIB 3 NAPOKCU3MAsbHOK Ta nep-
CUCTYIY0K0 ¢hopmamu hibpusLii abo TPINOTIHHA NEPeACepab, L0 BUHUKIIN HA (hOHI apTepiaibHOI rinepTeH3ii.

MATEPIAJIN | METOAN. Y pocnipxerHs 6yno Bka4deHo 103 nayieHtn 3 @ibpunayieo abo TpinoTiHHAM Nepeacepab, L0 BUHNKN HA (DOHI
ibpunauii nepeacepdn, Il rpyna — 3 nepcuctyro4oro chopmoro pibpunauii nepegcepasb, Il rpyna — 3 nepcucTyro40t0 hopmMor TPINOTIHHSA
nepescepab. SK KOHTPO/b MOPIBHAHHSA OYN NALiEHTN 3 apTepiasibHOK rinepTeH3ieto, ane 663 BULLEBKA3AHNX MOPYLLIEHb PUTMY Cepus, Ta
MPaKTU4HO 340P0BI 0co6u. [alieHTam MpoBOANIOCh BU3HAYEHHS DIBHA B NEPUGYEPUYHIN KPOBI CyOnomynayiiHoro ckaagy nimMmgouynTis 1a
MOHOLMTIB METOLOM MPOTOYHOI UIUTOMETPII.

PE3YJIbTATU TA ObIOBOPEHHA. [pn aHanisi BMicTy cy6nonynasyii nimghoynTiB KpOBI y nauieHTiB 3 gibpunsyicto 1a TpinoTiHHAM nepes-
cepab (1, 1l ta lll rpynu) 6yno BUABIIEHO, LU0 KifIbKICTb KIITUH 3 UUTOTOKCUYHOK aKTUBHICTIO (HATYPaNbHI Kinepu Ta T-nimegboynty 3 KingpHoo
aKTUBHICTIO) SIK B aOCOMIIOTHUX, TaK i Y BIJCOTKOBUX 3HAYEHHSX 0Y/1a JOCTOBIPHO OIbLUOID, HXK Y MPAKTUYHO 3[40p0BUX 0CI6. bynn BuABneHi
CTaTUCTUHO 3HAYUMI MEHLLI TOKA3HNKY KilbKOCTI T-perynaTopHuX KIiTuH y XBOPpUX 3 apUTMISMU B MOPIBHAHHI 3 KOHTPOILHUMMY NaLieHTamu
(p < 0,05). Y nauientis 3 gibpunavieto nepescepsb 1a TPINOTIHHAM MePeACcepAb Ha T/i apTepianbHOI rinepTeHsii B MOPIBHAHHI 3 XBOPUMY 3
rinepToHi4HOK XBOPO6OI0 663 LiuX MopyLLEeHb PUTMY a60 350P0BUMY 0C00aMU BCTAHOB/EHO BiflbLLIi 3HAYEHHS KiTbKOCTI MOHOLMTIB K/1acUYHOI
Ta NPOMDKHOI CyOrnonynaLin.

BUCHOBKWN. Y navieHTiB 3 ¢hibpunayieto Ta TPIMOTIHHAM MepeACepab, L0 BUHUKIN HA T/1i ApTePIanbHOI rinepTeH3ii, y NopiBHAHHI 3 nayieHTamm
663 apuUTMIi Yy 340pOBUMU JIIOAbMU MAE MiCLe MIABULLEHWI BMICT fpo3ananbHux cyononynsauiii MOHOLUNUTIB KPOBI, T-UUTOTOKCUYHUX KITITUH
Ta 3HUXKEHHS BMICTY T-pErynsiTopHuX KIituH.

KJTHOY0BI CJI0BA: hibpunsuis nepeacepab; TpINOTIHHA NepeAcepab; apTepianbHa rinepTeH3isi; TimgbounTi; MOHOUNTH

~

80  Cell and Organ Transplantology | November 2022, Vol. 10, No. 2

T MEEA L . N

BT LTI h. . e

RN, il e T

F.



