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The research was conducted with the aim of establishing a connection between plasma amino
acid peculiarities and Holter ECG monitoring indexes in Coronary Artery Disease (CAD) and
Atrial Fibrillation (AF) patients. 300 patients were examined divided into 3 groups: | — 149
patients with CAD without arrhythmias, 11 — 124 patients with CAD and AF paroxysm, and the
Control Group (CG) — 27 patients without CAD and arrhythmias. Holter ECG monitoring was
performed for the patients with AF within 24 hours after sinus rhythm restoration, and for the
patients without AF on the first day of observation. Plasma AA level was detected by the
method of ion exchange liquid column chromatography. It was established that there is a sig-
nificant increase glutamate and Branched-Chain Amino Acids (BCAA) levels in patients of the
Il group, and significant depletion in glycine levels comparison with the | group patients
(p<0.05). In the Il group patients, an increase in SupraVentricular (SVE) and Ventricular Ex-
trasystoles (VE) was checked in comparison with the | group patients (p<0.05). Total SVE was
significantly correlated with threonine (r=-0.316), serine (r=-0.336), glycine (r=-0.397), isoleu-
cine (r=0.317), BCAA (r=0.356), and glycine+serine sum (r=-0.302), p<0.05. AF paroxysm
was significantly correlated with taurine (r=-0.302), serine (r=-0.328), glycine (r=-0.311), glu-
tamine (r=-0.304), and glycine+serine sum (r=-0.379), p<0.05. Total VE was significantly cor-
related with glycine (r=-0.370) and tyrosine (r=0.325), p<0.05. Changes in ST-segment were
significantly correlated with tyrosine (r=0.307), phenylalanine (r=0.318), and Aromatic Amino
Acids (AAA) (r=0.379), p<0.05. We concluded that glycine, serine, and BCAA are signifi-
cantly correlated with cardiac arrhythmias. Changes in ST segment are significantly correlated
with AAA levels.
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Introduction

Coronary Artery Disease (CAD) is the
most common CardioVascular (CV) pa-
thology in the world. At the same time,
Atrial Fibrillation (AF) is the most widely
spread cardiac arrhythmia. Moreover, they
are known risk factors for each other and
worsen each other prognosis and clinical
picture. Also, CAD and AF are character-
ized by a quantity of the same risk factors:
diabetes mellitus, dyslipidemia, obesity,
inflammatory disorders, etc. All of them
are closely connected with metabolic dis-
turbances [1; 2].

Circulating Amino Acids (AA) are the
promising molecules implicated in CV dis-
ease pathogenesis. Their role is as bi-
omarkers for CV disease prediction or as a
potential therapeutic target for disease
treatment and prevention. According to the
latest data, an increase in circulating leu-
cine and tyrosine levels and a decrease in
glycine, serine, and alanine levels are
closely associated with CV pathology [3].
Branch-Chain Amino Acids (BCAAS) are
crucial in metabolic disturbances patho-
genesis. Their rise leads to the overactiva-
tion of the mammalian Target Of Rapamy-
cin (MTOR) signaling pathway, which is a
central regulator of cellular metabolism,
and can provoke insulin resistance. Also, a
rise of circulating BCAAs leads to their an-
giotensin-ll-induced atrial accumulation,
which aggravates tissue fibrosis and mito-
chondrial oxidation and is possibly linked
to AF. Moreover, BCAAs are responsible
for platelet activity, promoting their activa-
tion and degranulation by thrombomodu-
lin-3 propionylation catabolites, which is
an important part of CAD pathogenesis [4].
Aromatic Amino Acids (AAA) and their
metabolites can be used as independent CV

event predictors and are closely connected
with gut microbiota conditions [5]. Also,
according to the big population studies
BCAA and AAA are directly associated
with arterial hypertension and significantly
correlated with each other. Moreover, re-
ported their associations with obesity, dia-
betes mellitus, hyperuricemia, and thyroid
dysfunction [4-6]. So, the role of circulat-
ing AA in CV disease pathogenesis is un-
doubtful, but their changes in patients with
arrhythmias are still under discussion.

The aim of study — to analyze the con-
nections between plasma amino acid fea-
tures and Holter ECG monitoring indexes
in coronary artery disease and atrial fibril-
lation patients.

Materials and Methods

We explored 300 patients in our study.
They were divided into 3 groups: | — 149
patients with CAD but without arrhyth-
mias, 1l — 124 patients with CAD and AF
paroxysm, and the Control Group (CG) —
27 patients without CAD and arrhythmias.
CAD and AF diagnoses were based on the
latest ESC guidelines [5; 6]. All patients
were investigated in the Kyiv City Clinical
Hospital No.12 in the cardiological and
therapeutic departments in 2018-2023. Di-
agnosis CAD was confirmed by a history
of coronary artery stenotic changes during
invasive coronary angiography. AF paro-
xXysm was checked by resting 12 leads elect-
rocardiography. Exclusion criteria were:
heart failure Class 111 to IV (by New York
Heart Association), thyroid pathology, re-
ported malignancies, chronic kidney disea-
se (Glomerular Filtration Rate, GFR <60
mL/min), valvular AF, inflammatory bo-
wel disease, irritable bowel syndrome, veg-
etarians and vegans, pregnancy, usage of
probiotics and antibiotics for a month be-
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fore the study. No significant difference in
risk factors at baseline was seen between
investigated groups. The study was con-
ducted at the base and was approved by the
ethical commission of the Kyiv City Clini-
cal Hospital No.12 (Protocol No.8 on Au-
gust 22, 2018). Informed consent was ob-
tained from all patients according to Dec-
laration of Helsinki. Baseline characteris-
tics of the study patients include age, gen-
der, history of Myocardial Infarction (Ml),
stroke, diabetes mellitus, obesity, Body
Mass Index (BMI), uric acid, total biliru-
bin, GFR, and Total Cholesterol (TC) lev-
els. Uric acid, total bilirubin, creatinine,
and TC were checked by the Kyiv City
Clinical Hospital No.12 laboratory (certifi-
cate "IIT" (Cyrillic) — 257/21). Advanced
age, obesity, hypercholesterolemia, high
stages of chronic kidney disease, gout, and
hyperbilirubinemia are known risk factors
of AF paroxysm development [1]. That’s
why these baseline characteristics were an-
alyzed and compared because it can help us
to exclude their influence on obtained re-
sults.

Holter ECG monitoring was performed
for the patients with AF within 24 hours af-
ter sinus rhythm restoration, and for the pa-
tients without AF on the first day of obser-
vation. A channel Holter ECG monitor
(Cardiosens_K, Kharkiv, 2014) was used.
We assessed Holter monitoring in V1,
aVF, and V5 leads during 24 hours. Ar-
rhythmia and conduction abnormalities,
ST-segment, and QTc monitoring were
evaluated by Holter ECG. Studied main in-
dexes were: maximum heart rate (HR,
bpm), minimum HR (bpm), average HR
(bpm), total number of SupraVentricular
Extrasystoles (SVE), number of pairs SVE,
number of groups SVE, number of Supra-
Ventricular Tachycardia (SVT) episodes,
longest duration of SVT, maximum HR of
SVT episode, number of SVE's per hour,
number of AF paroxysm, longest duration
of AF paroxysm, total number of Ventri-
cular Extrasystoles (VE), number of pairs

VE, number of groups VE, number of ven-
tricular tachycardia (VT) episodes, longest
duration of VT, maximum HR of VT epi-
sode, number of VE's per hour, number of
pauses more than 3 sec, maximum ST de-
pression (mkV), maximum ST elevation
(mkV), maximum ST duration (min) [7].

Plasma AA level was detected by me-
thod of ion exchange liquid column chro-
matography — such AA were identified: ly-
sine, histidine, arginine, ornithine, taurine,
asparaginate, threonine, serine, glutamate,
proline, glycine, alanine, cysteine, valine,
methionine, isoleucine, leucine, tyrosine,
phenylalanine, glutamine, ammonia. They
include BCAA - isoleucine, leucine, and
valine; AAA —tyrosine and phenylalanine;
sulfur contains AA (SCAA) — taurine, cys-
teine, and methionine [6]. Blood sampling
from patients was performed on an empty
stomach from the cubital vein on the day of
hospitalization.

Results were presented as mean + stan-
dard error or [95% Confidence Interval
(CD)] for continuous variables or as a num-
ber for categorical variables. The Pearson
criterion checked variable distribution for
normality. Data were compared using the
Wilcoxon signed-rank test or Student t-test
with two critical regions by the type of dis-
tribution; Spearman's rank correlation co-
efficient [8]. All calculations were done in
MATLAB R2014a (License number
271828, MathWorks, Inc., USA).

Results

The baseline characteristics in the in-
vestigated groups were checked. Signifi-
cant differences in age, gender, BMI, total
bilirubin, and smoking history were not
found, p<0.05. In the I and Il groups uric
acid (by 22.66% and 30.53% respectively)
and TC (by 32.64% and 43.06% respec-
tively) levels were higher and GFR (by
26.16% and 19.38% respectively) was lo-
wer than in CG (p<0.05). In the | and 1l
groups were patients with obesity, diabetes
mellitus, stroke, or MI history, such cases
were absent in CG (Table 1).
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Table 1. Baseline characteristics of the study groups, mean =+ standard error

Group | group I group CG P1-2 P2-CG | P1-CG
Characteristic
Age (years) 67.71£3.90 | 67.96+£0.94 | 56.25+2.18 | p>0.05 | p>0.05 | p>0.05
Men (%) 48.99 47.97 48.15 p>0.05 | p>0.05 | p>0.05
Smoking (%) 51.01 41.46 40.74 p>0.05 | p>0.05 | p>0.05
History
of myocardial 30.87 26.02 0 p>0.05 | p<0.05 | p<0.05
infarction (%)
History
of stroke (%) 8.72 8.13 0 p>0.05 | p<0.05 | p<0.05
Diabetes
mellitus (%) 18.12 14.63 0 p>0.05 | p<0.05 | p<0.05
Obesity (%) 8.84 12.00 0 p>0.05 | p<0.05 | p<0.05
BMI (kg/m?) 27.02+0.33 | 26.93+0.43 | 27.12+2.10 | p>0.05 | p>0.05 | p>0.05
Totl bilirubin =\ 4 35,009 | 12.4040.08 | 11.740.11 | p>0.05 | p>0.05 | p>0.05
(mmol/1)
Uric acid 380.50+ 404.90+ 310.2+
(mmol/l) 28,16 +36.11 10912 | PP0-05 | p<0.05 | p<0.05
GFR (ml/min) 62.03+2.31 | 67.73+1.98 | 84.01+5.48 | p>0.05 | p<0.05 | p<0.05
TC (mmol/l) 5.73+0.37 | 6.18+0.31 | 4.32+0.21 | p>0.05 | p<0.05 | p<0.05

Notes: BMI — Body Mass Index, GFR — Glomerular Filtration Rate, TC — Total Cholesterol,
CG — Control Group; P1-2 — Probability between I and II groups; P2-CG — Probability between
IT and control groups; P1-CG — Probability between | and control groups.

Holter ECG monitoring results were in-
vestigated in our study. The aver-age Holter
monitoring duration has lasted for (22.13+
+0.22) hours. The supraventricular and ven-
tricular arrhythmia and ST-segment chan-
ges have significant differences between
the investigated groups.

Supraventricular rhythm abnormalities
are characterized by changes in HR, SVE,
and AF paroxysms. The | and Il groups
were characterized by significant depletion
in average (9.38% and 14.14%, conse-
quently) and minimum HR (13.82% and
11.36%, consequently) in comparison with
the CG (p<0.05). The Il group had a signif-
icant decrease in average HR (5.26%) in
comparison with the I group (p<0.05). In
the | group patients a significant increase in
SVEs per hour, total SVE, single SVE, pair
SVE, group SVE, SVT, and its duration

were detected in comparison with the CG
(p<0.05). In the 1l group patients a signifi-
cant increase in SVESs per hour, total SVE,
single SVE, pair SVE, group SVE, SVT, its
duration, AF paroxysm, and its duration we-
re detected in comparison with the CG
(p<0.05). In the 11 group patients a signifi-
cant increase in SVESs per hour, total SVE,
single SVE, pair SVE, AF paroxysm, and
its duration were detected in comparison
with the 1 group (p<0.05).

Ventricular arrhythmias presented VE
and VT. Inthe | group patients a significant
increase in VESs per hour, total VE, single
VE, pair VE, and group VE were detected
in comparison with the CG (p<0.05). In the
Il group patients a significant increase in
VEs per hour, total VE, single VE, pair VE,
and group VE were detected in comparison
with the CG (p<0.05). In the Il group pa-
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tients a significant increase in VVES per hour,
total VE, single VE, and pair VE were de-
tected in comparison with the I group (p<
<0.05). At the same time, VT episodes and
pauses of more than 3 seconds were not de-
tected in the investigated groups.

ST-segment changes include ST eleva-
tion and depression, and their duration. ST
elevation and depression episodes were not
observed in the CG and a significant diffe-
rence in ST-segment changes was not found
(p<0.05). The data are shown in Table 2.

Table 2. Holter ECG monitoring indexes in investigated groups,
mean + standard error [95% CI].

Group | 1 group Il group CG P1-2 P2-CG | P1-CG
Characteristic
Maximum HR, 110.20+ 106.60+ 109.80+
bpm 1248 13,89 1397 | P>0.05 | p>0.05 1 p>0.05
Minimum HR, 45.60+ 46.90+ 5291+
bpm +1.68 +1.66 +1.30 p>0.05 | p<0.05 | p<0.05
Average HR, 66.98+ 63.46+ 7391+
bpm +0.99 +1.24 +2.20 p<0.05 | p<0.05 | p<0.05
SVE total 36 [24-43] | 729[331-982] | 7[0-15] | p<0.05 | p<0.05 | p<0.05
SVE single 32[24-43] | 502 [307-766] | 7 [0-15] | p<0.05 | p<0.05 | p<0.05
SVE pair 0[0-3] 27 [8-42] 0 p<0.05 | p<0.05 | p<0.05
SVE group 0[0-1] 5[0-9] 0 p>0.05 | p<0.05 | p<0.05
SVT 0 [0-1] 0 [0-1] 0 p>0.05 | p<0.05 | p<0.05
Longest SVT, sec. | 0[0-16] 0 [0-42] 0 p>0.05 | p<0.05 | p<0.05
SVEs per hour 8 [3-17] 38[11-112] 0[0-2] | p<0.05 | p<0.05 | p<0.05
AF paroxysm 0 0 [0-1] 0 p<0.05 | p<0.05 | p>0.05
Longest AF 0 0 [0-44] 0 0<0.05 | p<0.05 | p>0.05
paroxysm, sec.
VE total 0[0-3] 3[0-15] 0[0-1] | p<0.05 | p<0.05 | p<0.05
VE single 0 [0-3] 3 [0-15] 0 p<0.05 | p<0.05 | p<0.05
VE pair 0[0-2] 3[0-15] 0 p<0.05 | p<0.05 | p<0.05
VE group 0[0-1] 0[0-2] 0 p>0.05 | p<0.05 | p<0.05
VT 0 0 0 p>0.05 | p>0.05 | p>0.05
Longest VT, sec. 0 0 0 p>0.05 | p>0.05 | p>0.05
VE’s per hour 14 [5-19] 32 [17-41] 0[0-1] | p<0.05 | p<0.05 | p<0.05
Pauses more than 0 0 0 | p>0.05 | p>0.05 | p>0.05
3 sec.
Congest pauses, 0 0 0 | p>0.05 | p>0.05 | p>0.05
Changes ST
segment, quantity 0[0-3] 0 [0-6] 0 p>0.05 | p<0.05 | p<0.05
episodes
Maximum ST
depression, mkV/ 0 [0-118] 0 [0-124] 0 p>0.05 | p<0.05 | p<0.05
Maximum ST 0
elevation, mKV 0 [0-133] [0-112] 0 p>0.05 | p<0.05 | p<0.05
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Continuation of Table 2

/Characterlstlc | group Il group CG P1-2 P2-CG | P1-CG
group

Maximum ST 9 9

ep_lsodeduratlon, [1-5] [1-5.5] 0 p>0.05 | p<0.05 | p<0.05
minutes

Notes: HR — Heart Rate, SVE — SupraVentricular Extrasystoles, SVT — SupraVentricular Tachy-
cardia, AF — Atrial Fibrillation, VE — Ventricular Extra-systoles, VT — Ventricular Tachycardia,
CG — Control Group; P1-2 — Probability between I and II groups; P2-CG — Probability between
IT and control groups; P1-CG — Probability between I and control groups.

The plasma AA spectrum was analyzed
in investigated groups. In the | group patients
a significant decrease in glycine, valine,
and alanine levels was found in compari-
son with the CG (p<0.05). In the II group
patients a significant increase in glutamate,
and a significant decrease in glycine, valine,

alanine, serine, and glutamine levels were
checked in comparison with the CG (p<
<0.05). In the Il group, a significant rise in
glutamate and a significant depletion in
glycine levels were detected in comparison
with the I group (p<0.05). The data are
shown in Table 3.

Table 3. Plasma amino acid spectrum in CAD patients with or without AF
compared with the control group, mean [95% CI], mumol/I

Group I group Il group CG P1-2 | P2-CG | P1-CG
Amino acid
. 25.35 29.84 91.83
Lysine [19.44: 133.33] | [19.36: 112.24] | [17.18: 181.32] | P”0:05 | p>0.05 | p>0.05
- 11.52 10.32 46.49
Histidine [9.48;53.04] | [9.60;46.48] | [5.56;63.38] | P>0-05 | p>0.05 | p>0.05
— 13.13 22.96 62.09
Arginine [8.57:87.5] | [9.12:79.55] | [6.63:119.32] | P”0:95 | p>0.05 | p>0.05
— 16.04 22.09 75.59
Omithine | 11 51. 122 297 | [11.78:88.00] | [7.85:179.89] | P>0-05 | p>0.05 | p>0.05
. 12.04 7.87 23.97
Taurine [4.80:20.41] | [4.30;45.29] | [3.28:53.37] | P”0:05 | p>0.05 | p>0.05
. 4.82 3.95 4.43
Asparaginate [1.42: 6.08] [1.83; 4.39] [0.79: 9.39] p>0.05 | p>0.05 | p>0.05
. 21.19 17.65 61.82
Threonine | 115 8763921 | [14.23;69.54] | [10.97; 91.46] | P>0-05 | p>0.05 | p>0.05
. 15.08 20.64 60.18
Serine [13.70;52.17] | [13.49;29.37] | [11.51;103.45] | P70-05 | p<0.05 | p>0.05
18.67 25.23 17.57
Clutamate | 115 64.99 417 | [21.51:36.76] | [7.34;20.15] | P<0-0% | p<0.05 | p>0.05
. 25.00 2333 80.23
Proline [16.33; 63.46] | [16.67;82.50] | [13.33;115.3g] | P~0-0° | p>0.05 | p>0.05
. 31.18 28.04 189.00
Glycine [20.95; 147.90] | [21.50: 44.82] | [56.56; 281.40] | P<0-05 | p<0.05 | p<0.05
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Continuation of Table 3
Group I group 11 group CG P1-2 | P2-CG | P1-CG
Amino acid
Alanine [45.63??25.29] [48.3??.12351.65] [40.5?;6531%.24] p>0.05 | p<0.05 | p<0.05
Cysteine [5.35{%95] [5.2?;'%%.47] [5.32?'33.45] p>0.05 | p>0.05 | p>0.05
Valine [22.431?'522.86] 25'?3?7%%]48; [13.3?;'8872.86] p>0.05 | p>0.05 | p<0.05
Methionine [2.027.;73.18] [2.62;%71.09] [2.3?;2%.13] p>0.05 | p>0.05 | p>0.05
Isoleucine [5.75;'%3;.501 [6.82':?5.17] [5.3%'2388] p>0.05 | p>0.05 | p>0.05
Leucine [12.713;'251.54] [12.92(?;.%2.46] [12.953;'%72.31] p>0.05 | p>0.05 | p>0.05
Tyrosine [5.82;'03%.71] [5.9;'61%.07] [9.527?'12.12] p>0.05 | p>0.05 | p>0.05
Z.Zi”.ﬁé [6.086;'7293.53] [6.6192;.212.12] [5.5%3?23.41] p>0.05 | p>0.05 | p>0.05
Glutamine [57.11?'557.26] [51.121;1%4.44] [96.123;4 ég%.ss] p>0.05 | p<0.05 | p>0.05

Notes: CG — Control Group; P1-2 — Probability between | and II groups; P2-CG — Probability between

IT and control groups; P1-CG — Probability be-tween | and control groups.

Also, we combined plasma AA accor-
ding to their biochemical properties and
exchange and compared these results for
investigated groups. In the Il group, a sig-
nificant rise in BCAA was found in com-
parison with the I group (p<0.05). In the Il
group, a significant rise in BCAA and a de-

crease in glycine+serine sum was found in
comparison with the CG (p<0.05). In the I
group, a significant decrease in glycine+
+serine sum was checked in comparison
with the CG (p<0.05). The data are shown

in Table 4.

Table 4. Plasma amino acid combinations in CAD patients with or without AF

compared with the control group, mean [95% CI], mumol/|

Group I group Il group CG P1-2 | P2-CG | P1-CG
Characteristic

SCAA 16.6 17.19 [11.80; 85.76
[11.29; 124.88] 133.10] [10.73; p>0.05 | p>0.05 | p>0.05

139.83]

BCAA 52.84 61.55 100.88
[40.73: 214.77] | [54.41; 260.92] | [38.63; 215.67] | P<0-0° | P<0.05 | p=0.05

AAA 1454 19.85 38.74
[11.40;60.29] | [11.69; 47.63] | [14.30; 77.63] | P70 | P=0.05 | p=0.05

glycine+serine 47.40 56.55 208.52
[34.78; 188.10] | [39.73:95.82] | [28.07;363.95] | P70:03 | P<0.05 | p<0.05

Notes: SCAA — sulfur-contain amino acids, BCAA — branched chain amino acids, AAA — aromatic
amino acids, CG — Control Group; P1-2 — Probability between I and II groups; P2-CG — Probability

between II and control groups; P1-CG — Probability between | and control groups.
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The correlation analysis between plas-
ma AA spectrum, their combinations, and
Holter ECG monitoring findings was done
in our study. Spearman's correlation analy-
sis was used to explore their correlations.
The largest amount of correlations was
checked between Holter ECG monitoring
indexes and glycine (total number = 7),
threonine (total number = 5), BCAA (total
number = 5), and glycine+serine sum (total
number = 5). The highest amount of corre-
lations was found between total SVE (total
number = 6) and plasma amino acids. Total
SVE was significantly correlated with thre-

onine (r=-0.316), serine (r=-0.336), glycine
(r=-0.397), isoleucine (r=0.317), BCAA
(r=0.356), and glycine+serine sum (r=
=-0.302), p<0.05. AF paroxysm was signi-
ficantly correlated with taurine (r=-0.302),
serine (r=-0.328), glycine (r=-0.311), glu-
tamine (r=-0.304), and glycine+serine sum
(r=-0.379), p<0.05. Total VE was signifi-
cantly correlated with glycine (r=-0.370)
and tyrosine (r=0.325), p<0.05. Changes in
ST-segment were significantly correlated
with tyrosine (r=0.307), phenylalanine
(r=0.318), and AAA (r=0.379), p<0.05.
The data are presented in Figure.

Holter ECG
monitoring indexes

Plasma amino acids
Lysine

Histidine

Arginine

Ornithine

Taurine
Asparagine acid
Threonine

Serine

Glutaminic acid

Proline

Phenylalanine
Glycine+Serine

Glycine
Alanine
Cysteine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Glutamine
SCAA
BCAA
AAA

Maximum HR

Minimum HR

Average HR

SVE total

SVE single

SVE pair

SVE group

SVT

Longest SVT

SVEs per hour

AF paroxysm

Longest AF paroxysm

VE total

VE single

VE pair

VE group

VE’s per hour

Changes ST segment

Maximum ST depression

Maximum ST elevation

Maximum ST episode duration

[ — moderate negative correlations [[] — moderate positive correlations

Fig. Correlation heatmap in plasma amino acids spectrum and Holter ECG monitoring indexes.

Notes: SCAA — Sulfur-Contain Amino Acids, BCAA — branched chain amino acids, AAA —
Aromatic Amino Acids, HR — Heart Rate, SVE — SupraVentricular Extrasystoles, SVT — Su-
praVentricular Tachycardia, AF — Atrial Fibrillation, VE — Ventricular Extrasystoles, p<0.05.

Discussion cine levels were significantly lower in

According to our results plasma glycine
and serine levels were inversing associated
with cardiac arrhythmia. Also, plasma gly-

CAD patients with and without AF. Previ-
ous studies suggested that glycine has car-
dioprotective properties, can regulate lipids
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and glucose metabolism, and prevents pla-
telets and immune cell activation [9; 10].
Moreover, a decrease in circulating glycine
level is associated with CV diseases, such
as myocardial infarction, arterial hyperten-
sion, hypertrophic cardiomyopathy, and
metabolic disorders, such as diabetes me-
Ilitus and dyslipidemia [3; 9; 11]. In animal
studies, the glycine antihypertensive effect
is explained by endogenous glycine recep-
tor a2 activation, which stimulates the re-
lease of transforming growth factor B and
endothelin-1 cardiomyocytes [11]. In expe-
rimental studies, dilated cardiomyopathy is
associated with serine metabolism viola-
tions, by alterations in non-glycolytic glu-
cose metabolism in cardiomyocytes [12].

According to our results, threonine was
also inversing correlated with supraventri-
cular arrhythmias. The serine/threonine phos-
phorylation mechanism plays a crucial role
in cardiomyocyte depolarization and is an
important part of cardiac arrhythmogenic
state, including AF development [13].

In this study, taurine was also inversing
correlated with supraventricular arrhyth-
mias. Taurine is widely known as a famous
antioxidant, which can prevent cardiac
apoptosis and fibrosis, and regulates intra-
cellular calcium homeostasis [14].

According to our data AAA (tyrosine
and phenylalanine) were directly signifi-
cantly correlated with changes in ST-seg-
ment. In experimental studies, the rise in
circulating phenylalanine and tyrosine le-
vels associated with myocardial infarction,
by increase in oxidative stress and inflam-
mation in cardiomyocytes [15].

Despite of numerosity of data about
AA's role in cardiomyocyte metabolism,
and their influence on CV disease develop-
ment, their pathogenetic role is still un-
clear. Most data are based on experimental,
or animal studies. So, the associations be-
tween AA exchange alterations and ar-
rhythmias in CAD patients is up-to-date
and important scientific question.

Conclusions

According to our study results the plas-
ma amino acid peculiarities and their asso-
ciations with Holter ECG monitoring in-
dexes were analyzed:

1. in the patients with coronary artery
disease and atrial fibrillation a significant
rise in glutamate and branched-chain ami-
no acids, and a significant depletion in gly-
cine levels was found in comparison with
coronary artery disease patients without ar-
rhythmia (p<0.05);

2. in the patients with coronary artery
disease and atrial fibrillation an increase in
supraventricular and ventricular extrasys-
toles was checked in comparison with pa-
tients with coronary artery disease and wi-
thout atrial fibrillation (p<0.05);

3. total SVE was significantly correlated
with threonine (r=-0.316), serine (r=-0.336),
glycine (r=-0.397), isoleucine (r=0.317),
BCAA (r=0.356), and glycine+serine sum
(r=-0.302) (p<0.05);

4. AF paroxysm was significantly corre-
lated with taurine (r=-0.302), serine (r=
=-0.328), glycine (r=-0.311), glutamine
(r=-0.304), and glycine+serine sum (r=
=-0.379) (p<0.05);

5. total VE was significantly correlated
with glycine (r=-0.370) and tyrosine (r=
=0.325) (p<0.05);

6. changes in ST-segment were signifi-
cantly correlated with tyrosine (r=0.307),
phenylalanine (r=0.318), and AAA (r=
=0.379) (p<0.05).

Perspectives for further research

Despite of numerosity of data about
AA's role in cardiomyocyte metabolism,
and their influence on CV disease develop-
ment, their pathogenetic role is still un-
clear. Most data are based on experimental,
or animal studies. So, the associations be-
tween AA exchange alterations and ar-
rhythmias in CAD patients is up-to-date
and important scientific question.
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Financing and arterial hypertension with heart rhythm
This study did not receive external fund- disorders, possibilities of drug correction"
ing. The study was done according to the 2021-2023 (state registration number
department scientific study work "Changes 0121U108875).
in protein, carbohydrate and lipid metabo-
lism in patients with coronary heart disease Conflicts of interest is absent.
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Menvnuuyxk 1.0., Hlapacea M.JI., Kpamapesa B.H., /luzocyo B.I.

AMIHOKHUCJIOTHUM CHEKTP IIJIASMH TA NOKA3HHUKH XOJITEPIBCh-
KOI'O MOHITOPHUHI'Y EKI' ¥ HAIIEHTIB 3 INEMIYHOK XBOPOBOIO
CEPLISI TA ®IBPUISILNIECIO TEPEJACEPAb

JlocmiiKeHHsT TIPOBEICHO 3 METOI0 BCTAHOBJICHHS 3B’ 3Ky MK OCOOJIMBOCTSIMH aMIHOKHC-
JIOTHOTO CKJIay IJIa3MM Ta MOKa3HUKaMU XouTepiBchbkoro MoHiTopyBaHHs EKI' y xBopux Ha
Imemiuny XBopoOy Cepirst (IXC) ta @i6pmmsito [epencepan (PIT). O6ctexxerno 300 marrien-
TiB, siki Oynu po3noaineni Ha 3 rpynu: [ (IXC 6e3 aputwmiii) — 149 nmanientis, I (IXC ta ®II) —
124 xBopux, Konrponbna ['pyna (KI') — 27 narmientiB 6e3 IXC Ta aputmii. XonrepiBcbke MO-
nitopyBanHs1 EKI" mpoBoauan xsopum 3 ®I1 mpoTtsirom 24 ToIWH MicIs BIIHOBJICHHS CHHYCO-
BOT0 pUTMY, a narieHTam 6e3 ®II — y nepury 1oy ciocrepeskerns. PiBens AK y mura3mi kposi
BH3HAYAJIM METOJIOM 10HOOOMIHHOI PIAMHHOI KOJIOHKOBOI xpomMarorpadii. BcranoBneHo, mo
y xBopux Il rpynu npucyTHe TOCTOBIpHE MIABUIICHHS PIBHS IJIyTaMaTy Ta aMiHOKHUCIIOT 3 pO-
sraimykeHuM JaHirorom (Branched-Chain Amino Acids, BCAA), a TakoX T0CTOBIpHE 3HU-
YKEHHS PiBHS TIIIMHY TOPIBHAHO 3 nmamienTamu I rpynu (p<0,05). Y xBopux Il rpynu Big3Ha-
yeHo 30upmenHs HaauuryHoukoBux (HIIE) Tta mumyroukoBux excrpacuctod (I1E) mopiBHsIHO
3 xBopuMH | rpynu (p<0,05). 3aransHa kiekicts HIIE mocToBipHO KOpenoBaia 3 TPEOHIHOM
(r=-0,316), cepunom (r=-0,336), rmimmaom (r=-0,397), izoneiinmaom (r=0,317), BCAA
(r=0,356) 1 cymoro rainua+cepun ( 1=-0,302) mnazmu (p<0,05). ITapoxcuzm PII mocToripHO
KopenoBaB 3 taypuHoM (1=-0,302), cepunom (r=-0,328), rmiuuaom (r=-0,311), riryraminom
(r=-0,304) i cymoro rminua+ceput (r=-0,379) miasmu (p<0,05). 3aransHa kigbkicts LIE moc-
TOBIpHO KopentoBana 3 rmuuHoM (r=-0,370) 1 tuposunom (r=0,325) mnazmu, p<0,05. 3minu
cermenta ST mocToBipHO KOpemtoBanu 3 Tupo3uHoM (r=0,307), peninananinom (r=0,318) Ta
apomatnuuMu AK (r=0,379) mnazmu (p<0,05). Mu Aifiiagm BUCHOBKY, IO TJIIIIHH, CEPUH
1 BCAA 10cTOBIpHO KOPENIOIOTH 13 CepPLEBUMH apUTMisiMU. 3MiHU cerMeHTa ST JHOCTOBIpHO
KOPEIIOI0Th 3 piBHAMH apoMatnyHux AK.

Knrwouoei cnosa: nopywenns cepyegoco pummy, iwiemis, apummis, Memaboniomixa.

Haoitiwna oo pedaxyii 18.01.2024
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