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Studies targeting small molecule metabolites (amino acids, sugars, nucleotides, lipids) in connec-
tions with gut microbiota metabolites that impact the host metabolome give a possibility to define a special
metabolic signature of different diseases. Plasma amino acids (AA) profile is known to be a new promising
biomarker for the screening of coronary artery disease (CAD) pathogenesis connected with gut dysbiosis. The
aim of our study was to estimate the spectrum of plasma amino acids in CAD patients with atrial fibrillation
(AF) and to check their connections with the gut microbiota metabolites. 300 patients were divided into three
groups: CAD - 149 patients with CAD but without arrhythmias, CAD+AF — 123 patients with CAD and AF
paroxysm and control group— 28 patients without CAD and arrhythmias. Plasma AA level was detected by
ion exchange liquid column chromatography. Significant changes in the content of plasma Glutamate, Glu-
tamine, Glycine, Alanine, Valine and Tyrosine and combinations Isoleucine+Leucine/Valine, Glycine+Serine,
Glycine/Methionine, Phenylalanine/Tyrosine, Glutamine/Glutamate in CAD+AF patients were detected. A
strong reliable connection between plasma AA spectrum and gut microbiota metabolites trimethylamine, tri-
methylamine-N-oxide and total amount of fecal short chain fatty acids was determined. The highly validated
plasma AA combinations Isoleucine — Glycine (area under ROC-curve 0.8122) and Phenylalanine — Glycine
(area under ROC-curve 0.8061) that can be used as the early markers of AF paroxysm in CAD patients were
proposed.

Keywords: coronary artery disease, atrial fibrillation, cardiometabolic risk factors, gut microbiota me-
tabolites, plasma amino acids.

etabolomics studies targeting small mole-
M cule metabolites (sugars, nucleotides,

amino acids, lipids) that impact the host
metabolome and their biochemical functions have
shown promise for studying host-gut microbiota in-
teractions. Today new diagnostic methods give us
the possibility to check the special metabolic sig-
natures of different diseases that enable diagnoses,
predict disease course, and guide treatment strate-
gies [1].

Gut microbiome regulates different functions in
the host organism, including lipid and protein me-
tabolism. Some studies have proven connection of
gut dysbiosis with cardiovascular pathology, such as
atherosclerosis, arterial hypertension, heart failure,
platelet hyperactivity, vascular dysfunction [2]. The
gut-heart axis can be altered that leads to hyperac-
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tivation of sympathetic heart innervation through
trimethylamine-N-oxide action (TMAO) [3]. Gut
microbiota affects our health through its metabolites:
TMAO and trimethylamine (TMA), short chain fatty
acids (SCFA), bile acids, uremic toxins, lipopolysac-
charide [4, 5]. Gut microbiota plays an important
role in coronary artery disease (CAD) pathogenesis
through several mechanisms: foam cell formation,
inflammation, lipid metabolism, platelet hyperreac-
tivity and thrombosis, endothelial dysfunction [7].
Several studies also classify plasma amino acids
(AA) as gut microbiota metabolites, especially
branched-chain and aromatic acids [6, 7].

Atrial fibrillation (AF) is the most common ar-
rhythmia in the world. CAD is also a widely spread
cardiovascular pathology disorder. Their combina-
tion is associated with increasing risk of morbidity
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and mortality. Both of them are characterized by
similar risk factors such as dyslipidemia, obesity, in-
flammatory diseases, heart failure, diabetes mellitus,
arterial hypertension etc. All these factors are asso-
ciated with special metabolic profile [4, 8]. Several
studies analyzed plasma A A profiles in AF patients,
but their data are controversial [8-10].

Plasma AA profile investigations are a new
promising approach for the detection and screening
AF paroxysm development in CAD patients [8-10].
Its changes are associated with different cardiovas-
cular and endocrine pathology, that are known AF
and CAD risk factors [10-12]. In to the previous
studies, CAD was associated with alterations in ty-
rosine, glycine, threonine and valine levels [9, 12].
Also, changes in branched-chain AA metabolism
are commonly associated with CAD [12], aromatic
AA changes are connected with diabetes mellitus
[13], but recent controversial data on concomitant
AF prompted us to further investigate AF patients’
metabolic profiles [8, 9]. So, deeper pathophysiologi-
cal investigations of AF paroxysm development are
promising and have actual scientific interest.

The aim of our study was to estimate the pe-
culiarities of plasma amino acid (AA) spectrums in
coronary artery disease (CAD) patients with atrial
fibrillation (AF) and check their connections with
other gut microbiota metabolites and known car-
diometabolic risk factors — trimethylamine (TMA),
trimethylamine-N-oxide (TMAO), the total amount
of fecal short chain fatty acids (SCFA), lipids profile,
inflammatory markers.

Materials and Methods

300 patients were enrolled in the study. They
were divided into 3 groups: group I (CAD) — 149
patients with CAD but without arrhythmias, group
Il (CAD+AF) — 124 patients with CAD and AF
paroxysm and control group — 27 patients without
CAD and arrhythmias. CAD and AF diagnoses were
based on the latest ESC guidelines [14, 15]. Inclusion
criteria were based on results of objective clinical
investigation (typical patients’ compliance and his-
tory), resting 12 lead electrocardiogram (ECG), tran-
sthoracic echocardiography, ultrasound of the carotid
arteries, lipid profile, invasive coronary angiography.
We selected patients who had atherosclerotic plaques
in coronary arteries during invasive coronary angio-
graphy by anamnesis morbi for CAD diagnosis de-
cision. AF paroxysm was found by resting 12 lead
ECG. The mean duration of AF paroxysm was 2

[1, 3] days. Patients with paroxysmal and persistent
AF were included in our study. ECG was done using
CardioLab ECG complex (Kharkiv, 2017). Carotid
ultrasound and echocardiography were done using
Toshiba Aplio 400 color Doppler ultrasound system
(Japan, 2016). Exclusion criteria includes: reported
malignancies, chronic kidney disease (Glomeru-
lar Filtration Rate, GFR <60 ml/min), valvular AF,
heart failure Class 111 to IV (by New York Heart As-
sociation), left ventricular dysfunction (ejection frac-
tion < 45%), thyroid pathology, inflammatory bowel
disease, irritable bowel syndrome, vegetarians and
vegans, pregnancy, taking probiotics and antibiotics
for a month before the study. No significant differen-
ce in risk factors at baseline was seen between in-
vestigated groups, they were compatible (P > 0.05).
Informed consent was obtained from all subjects in
accordance with the Declaration of Helsinki. The
study was conducted at the base and was approved
by the ethical commission of the Kiev City Clini-
cal Hospital No. 12 (protocol # 8 from 22/08/2018).
Baseline characteristics of the studed samples are
shown in Table 1.

Plasma AA level was detected by method of
ion-exchange liquid column chromatography — the
following AAs were identified: lysine, histidine, ar-
ginine, ornithine, taurine, asparaginate, threonine,
serine, glutamate, proline, glycine, alanine, cysteine,
valine, methionine, isoleucine, leucine, tyrosine,
phenylalanine, glutamine, ammonia. Blood sampling
from patients was performed on an empty stomach
from the cubital vein on the day of hospitalization.

The cardiometabolic risk factors explored
were: total cholesterol (TC), triglycerides (TG), low-
density lipoprotein (LDL), high-density lipopro-
tein (HDL), lipoprotein o (Lpa), apolipoprotein Al
(ApoALl), apolipoprotein B (ApoB), C-reactive pro-
tein (CRP), interleukin 6 (IL-6), TMA and TMAO.
Also, ApoB/ApoAl and TMA/TMAO ratios were
checked. The level of TMAQO, TMA plasma was de-
termined by gas chromatography with mass electron
detection. They were extracted from blood plasma
into acid by adding internal standards. The patients’
blood sampling was performed on an empty stom-
ach from the cubital vein on the day of hospitaliza-
tion. Hymalyzer 2000 was used for the detection of
TC, TG, HDL, LDL (reagent produced by HUMAN
GmbH), ApoAl, ApoB, Lpa and CRP (reagent pro-
duced by Dialab) — by flow cytometry. Hymareader
2106 (ELISA) was used for the detection of IL-6 —
reagents produced by Vector Best.

31



ISSN 2409-4943. Ukr. Biochem. J., 2023, Vol. 95, N 6

Table 1. Baseline characteristics of the studied samples, mean + standard error

Characteristic Groups

I I CG P1-2 P2-CG P1-CG
Age, years 67.71£3.90 67.96+0.94 56.25+218 P>005 P>005 P>0.05
Men, % 48.99 4797 48.15 P>005 P>005 P>005
Smoking, % 51.01 41.46 40.74 P>005 P>005 P>005
History of myocardial
infarction, % 30.87 26.02 0 P>005 P<005 P<005
History of stroke, % 8.72 8.13 0 P>005 P<0.05 P <0.05
BMI, kg/m? 27.02+0.33 26.93+0.43 28.12+210 P>005 P>005 P>005
Uric acid, mmol/l 380.50+28.16 404.90+36.11 310.20+29.12 P>005 P<005 P<0.05
Total bilirubin,
mmol/l 11.30+0.09 12.40+0.08 1170011 P>005 P>005 P>0.05
GFR, ml/min 62.03+2.31 67.73£1.98 84.01+548 P>0.05 P<005 P<0.05

Results were presented as mean * standard
error for continuous variables or median [95%
confidence interval (CI)] for categorical variables.
Variable distribution for normality was checked
using the Pearson criterion. Data were compared
using Kruskel-Wallis rank univariate analysis. Pear-
son’s rank correlation coefficient was calculated.
ROC-curve analysis for lipid and inflammatory in-
dexes and linear regression model were done [16,
17]. All calculations were done in MATLAB R2014a
(License number 271828).

Results

At first, we analyzed the well-known cardio-
metabolic risk factors in CAD patients with and
without AF and compared them with CG (group of
patients without CAD and AF). The obtained results
are presented in Fig. 1.

In group 11, significant increase in ApoB
(29.91%), CRP (40.93%), IL-6 (22.93%), TMA
(16.13%), TMAO (57.54%) levels, ApoB/ApoAl ratio
(49.25%) and decrease TMA/TMAO ratio (26.16%)
were detected in comparison with group 1. In groups
I and II, there was a significant increase in TC (32.64
and 43.06%, respectively), TG (80.36 and 55.36%,
respectively), LDL (70.78 and 72.73%, respec-
tively), Lpa (41.17 and 54.95% respectively), ApoB
(85.12 and 140.50% respectively), CRP (136.26 and
232.97%, respectively), IL-6 (65.22 and 103.11%,
respectively), TMA (22.50 and 42.25%, respective-
ly), TMAO (50.00 and 136.31%, respectively) and
decreasing HDL (16.09 and 29.31%, respectively)
compared with CG (P < 0.05). TMA/TMAO ratio

32

was significantly lower in groups I (18.59%) and II
(39.89%) than in CG (P < 0.05).

Also, plasma AA spectrums in CAD patients
with and without AF were compared with CG (group
of patients without CAD and AF). A general over-
view of the investigated groups plasma AA levels is
provided in Table 2.

In group | patients, in comparison with CG,
a decrease in glycine (83.5%), valine (18.10%) and
alanine (74.86%) levels was detected (P < 0.05). In
group Il patients, in comparison with CG, an in-
crease glutamate (43.60%) and a decrease in glycine
(85.16%), valine (25.75%), alanine (72.73%), tyrosine
(63.55%) and glutamine (68.47%) levels were found
(P < 0.05). In group 11, in comparison with group I,
increasing glutamate (35.14%) and decreasing abso-
lute glycine (10.07%) levels was detected (P < 0.05).

For a deeper understanding of pathogenetic
ways of the amino AA exchange in patients with
CAD and AF, different plasma AA groups were in-
vestigated. Their meanings are shown in Table 3.

In groups I and 11, in comparison with CG, there
was a decrease in Isoleucine+Leucine/Valine ratio
(42.68 and 45.86%, respectively), Glycine+Serine
sum (77.27 and 78.88%, respectively), Glycine/
Methionine ratio (19.38 and 55.01%, respectively)
and increase of Phenylalanine/Tyrosine ratio (31.88
and 66.67%, respectively) (P < 0.05). Glycine/Me-
thionine ratio was lower in group II (44.19%) in
comparison with group I (P < 0.05). Phenylalanine/
Tyrosine ratio in group 11 was higher (26.37%) than
in group | (P < 0.05). Glutamine/glutamate ratio in-
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Fig. 1. Cardiometabolic risk factors in investigated groups. *P < 0.05 I-1I groups; *P < 0.05 group I — CG;

*P <0.05 group Il - CG

crease in group 11 compared with 1 (37.60%) and CG
(94.71%) (P < 0.05).

The correlation analysis between plasma AA
spectrums and cardiometabolic risk factors of the
examined groups was done. Spearman’s correlation
analysis was used to explore their correlations with
species abundance. All correlations are shown in
Fig. 2.

The largest amount of correlations was checked
between plasma AA spectrum and such clinical
characteristics as the total amount of fecal SCFA
(total number = 12), ApoB (total number = 10), CRP
(total number = 9), TMAO (total number = 8) and
TMA (total number = 8) levels. At the same time,
the highest amount of correlations was between gly-
cine (total number = 9), valine (total amount = 8),
arginine (total number = 7), glutamate (total num-
ber = 7), isoleucine (total number = 7), alanine (to-
tal number = 6), methionine (total number = 6) and
clinic-laboratory changes.

In opinion, significant changes in plasma AA
spectrum levels should be a promising prognos-
tic marker for AF paroxysm among CAD patients.
ROC-analysis was performed individually for each
plasma AA and their combinations for further vali-

dation of their diagnostic values. We found that
optimal plasma AA combinations can be used as
prognostic markers of risk AF paroxysm in CAD
patients. The area under the ROC curve exceeded
0.75 for different AA and their combinations, while
the P value was significant (P < 0.05). The ROC-
analysis, therefore, further validated the prognostic
value of the plasma levels of AA in AF and CAD. It
was made for CAD/AF. Results are shown in Fig. 3.

2,44 * |Isoleucine — Glycine and 3,16 * Pheny-
lalanine — Glycine show an excellent evaluation op-
portunity for AF paroxysm diagnostic and predic-
tion through CAD patients. Moreover, it showed the
importance of glycine, alanine, BCAA (isoleucine,
valine) and AAA (phenylalanine) in AF paroxysm
development in CAD patients, that further validated
the diagnostic value of listed AA.

Discussion

Obtained cardiometabolic risk factors chan-
ges — significant increase in ApoB, CRP, IL-6,
TMA, TMAQO levels and decreased TMA/TMAO ra-
tio in patients with CAD and AF in comparison with
CAD patients without arrhythmias are predictable
according to the literature data [18].
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Table 2. Plasma amino acid spectrums in CAD patients with or without AF compared with the control
group, mean [95% CI], mumol/l

. Groups

Characteristic

| I CG P12 P2-CG | P1-CG
Lysine 25.35[19.44; 133.33] | 29.84 [19.36; 112.24] | 91.83 [17.18; 181.32] | P>0.05 | P>0.05 | P>0.05
Histidine 11.52 [9.48; 53.04] 10.32 [9.60; 46.48] 46.49 [5.56; 63.38] P>0.05 | P>0.05 | P>0.05
Arginine 13.13 [8.57; 87.5] 22.96 [9.12; 79.55] 62.09 [6.63; 119.32] | P>0.05 | P>0.05 | P>0.05
Ornithine 16.04 [10.01; 122.22] | 22.09 [11.78; 88.00] | 75.59[7.85;179.89] | P>0.05 | P>0.05 | P>0.05
Taurine 12.04 [4.8; 29.41] 7.87 [4.30; 45.29] 23.97 [3.28; 53.37] P>0.05 | P>0.05 | P>0.05
Asparaginate 4.82 [1.42; 6.08] 3.95[1.83; 4.39] 4.4310.79; 9.39] P>0.05 | P>0.05 | P>0.05
Threonine 21.19[12.87; 63.22] | 17.65[14.23;69.54] | 61.82[10.97;91.46] | P>0.05 | P>0.05 | P>0.05
Serine 15.08 [13.7; 52.17] | 20.64 [13.49; 29.37] | 60.18 [11.51; 103.45] | P>0.05 | P>0.05 | P>0.05
Glutamate 18.67 [15.64; 29.41] | 25.23 [21.51; 36.76] 17.57 [7.34; 20.15] P<0.05 | P<0.05 | P>0.05
Proline 25.00 [16.33; 63.46] | 23.33[16.67; 82.50] | 80.23 [13.33; 115.38] | P>0.05 | P>0.05 | P>0.05
Glycine 31.18 [20.95; 147.90] | 28.04 [21.50; 44.82] | 189.0 [56.56; 281.40] | P<0.01 | P<0.01 | P<0.05
Alanine 57.86 [45.64; 145.29] | 56.25 [48.31; 131.65] | 206.28 [40.47; 345.24] | P>0.05 | P<0.01 | P<0.05
Cysteine 6.52 [5.32; 78.95] 5.69 [5.21; 39.47] 44.83 [5.32; 88.45] P>0.05 | P>0.05 | P>0.05
Valine 28.56 [22.44; 142.86] | 25.89 [19.48; 137.50] | 34.87[13.97; 82.86] | P>0.05 | P<0.05 | P<0.05
Methionine 2.71 [2.07; 9.18] 3.97 [2.64; 11.09] 6.03 [2.37; 16.13] P>0.05 | P>0.05 | P>0.05
Isoleucine 8.33 [6.78; 31L.5] 11.02 [6.86; 36.17] 31.38 [5.34; 46.88] P>0.05 | P>0.05 | P>0.05
Leucine 16.35 [12.70; 61.54] | 23.07 [12.90; 63.46] 51.87 [12.90; 92.31] P>0.05 | P>0.05 | P>0.05
Tyrosine 8.01 [5.84; 35.71] 7.69 [5.96; 15.07] 21.10 [9.57; 44.12] P>0.05 | P<0.05 | P>0.05
Phenylalanine |  6.79 [6.08; 23.53] 12.14 [6.69; 24.12] 17.64 [5.56; 29.41] P>0.05 | P>0.05 | P>0.05
Glutamine 78.22 [57.14; 337.26] | 74.01 [51.19; 164.44] | 234.79 [96.18; 398.53] | P>0.05 | P<0.05 | P>0.05
Ammonia 15.00 [11.22; 77.78] | 27.97 [17.50; 66.95] 36.985 [9.06; 83.76] P>0.05 | P>0.05 | P>0.05

Table 3. Plasma AA spectrums combinations in CAD patients with or without AF compared with the con-

trol group, mean [95% CI], mumol/I

- Groups

Characteristic

| 1 CG P1-2 P2-CG | P1-CG
Isoleucine+
Leucine/
Valine 0.90 [0.70; 0.96] 0.85[0.78; 0.98] 1.57 [1.11; 2.86] P>0.05 | P<0.05 | P<0.05
Glycine+
Serine 47.40 [34.78; 188.10] | 56.55 [39.73; 95.82] | 208.52 [28.07; 363.95] | P>0.05 | P<0.05 | P<0.05
Glycine/
Methionine 11.11 [8.37; 16.59] 6.20 [4.91; 10.16] 13.78 [10.69; 25.67] | P<0.05 | P<0.05 | P<0.05
Phenylalanine/
Tyrosine 0.91 [0.72; 1.16] 1.15 [0.98; 1.40] 0.69 [0.45; 1.04] P<0.05 | P<0.05 |P<0.05
Glutamine/
Glutamate 5.08 [3.90; 8.18] 6.99 [6.17; 9.08] 3.59 [2.13; 7.80] P<0.05 | P<0.05 | P>0.05

This study evaluates the plasma AA spectrum
as an important part of metabolic profile and their
network in pathogenesis of AF paroxysm in CAD
patients. Their role was checked by the following

observations: several plasma AAs (glutamate,
glutamine, glycine, alanine, valine, tyrosine) and
their combinations (Isoleucine+Leucine/Valine,
Glycine+Serine, Glycine/Methionine, Phenylala-
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Fig. 2. Heatmap correlation matrices between plasma AA levels and cardiometabolic risk factors, P < 0.05

nine/Tyrosine, Glutamine/Glutamate) changes in
CAD+AF patients; their strong correlations with
mean clinic-laboratory groups characteristics (gly-
cine, valine, arginine, glutamate, isoleucine, alanine,
methionine); highly validated role of some AA com-
binations as a marker of AF paroxysm through CAD
patients (2,44 * Isoleucine — Glycine; area under
ROC-curve 0.8122 and 3,16 * Phenylalanine — Gly-
cine, area under ROC-curve 0.8061).

The plasma AA spectrum is an important
marker of human metabolism. Its changes are com-
mon for different pathological conditions, including
AF [8-10] and atherosclerosis [11, 12]. But the ob-
tained data are still staying controversial in different
studies, that understands an importance of further
investigations. Moreover, in our work, we detected

the optimal AA combinations that can help us to pre-
dict AF paroxysm in CAD patient that was not done
before.

According to the published data, branched-
chain amino acids (BCAA) metabolism plays an
important role in the development of diabetes mel-
litus and dyslipidemia [9, 13]. Aromatic amino acids
(AAA) are closely associated with lipid exchange
alterations [21] and atherosclerosis [22]. BCAA (iso-
leucine, valine, leucine) and AAA (phenylalanine,
tyrosine) metabolism are closely linked with gut
microbiota conditions [23], in our study, they corre-
lated with such gut microbiota metabolites as TMA,
TMAO and the total amount of fecal SCFA. Glu-
tamine/glutamate ratio was closely connected with
BCAA metabolism [19].
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Fig. 3. ROC-curve analysis for respective AA and their combinations in CAD and CAD+AF groups, P < 0.05.
A — 2.44 * |Isoleucine — Glycine, area under ROC-curve 0.8122; B — 3.16 * Phenylalanine — Glycine, area
under ROC-curve 0.8061; C — 106 * Valine/Glycine — Alanine, area under ROC-curve 0.7750; D — Gly-
cine — 19.4 * Alanine/Isoleucine, area under ROC-curve 0.7889

Also, the role of glycine, serine and methio-
nine in lipid exchange, gut microbiota condition is
still interesting [9, 12, 20]. In our study, alterations
in glycine metabolism play an important role in AF
paroxysm pathogenesis. According to published
data, about 30% of glycine supplied with food is
metabolized by the microbiota of the small intes-
tine, and by both gram-positive and gram-negative
flora. However, what determines the activity of gly-
cine degradation by intestinal microbiota is still un-
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known. For example, the activity of glycine degrada-
tion increases in patients with type 2 diabetes. It was
found that patients who took probiotics (bifido and
lactobacilli) had a lower concentration of glycine in
their feces. An increase in the content of formic acid
in the stool is a sign of increased glycine degrada-
tion under the influence of the gut microbiome. On
the other hand, the state of the intestinal microbio-
me can influence the metabolism of glycine in the
host’s body due to changes in the expression of en-
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zymes. It was estimated that intestinal dysbiosis has
an effect on the development of NASH by reducing
the content of circulating glycine. Also, obesity and
metabolic syndrome are closely associated with a
decrease in circulating glycine and disruption of the
gut microbiome [24].

Study limitations. Further verification of ob-
tained data requires a prospective study of CAD
patients without arrhythmia. The patients with first
time occurred AF paroxysm may have other AA
profile. However, they are poorly investigated due to
commonly asymptomatic course.

Conclusions. Plasma AA spectrum evaluation
can be a new promising metabolic marker/pattern
for AF paroxysm in CAD patients. Moreover, al-
tered AA levels might have considered the depth of
pathogenetic changes during AF paroxysm forma-
tions as it was characterized by violations in BCAA
(isoleucine, leucine, valine), AAA (phenylalanine,
tyrosine), glutamine/glutamate, glycine/serine and
glycine/methionine metabolism. A strong reliable
connection between plasma AA spectrum and
known gut microbiota metabolites (TMA, TMAO,
total amount of fecal SCFA) was detected. Also, we
proposed the highly validated plasma AA combi-
nations that can be used as an early marker for AF
paroxysm in CAD patients (P < 0.05): 2.44 * Isoleu-
cine — Glycine; area under ROC-curve 0.8122 and
3.16 * Phenylalanine — Glycine, area under ROC-
curve 0.8061.
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AMIHOKHUCJIOTHOI'O CITEKTPA
HJIASMHU TA KAPAIOMETABOJITYHI
DAKTOPU PUBUKY Y HALIEHTIB I3
INEMIYHOIO XBOPOBOIO CEPIIS
TA OIBPRJIALICIO NTEPEJCEP/Ab

L O. Menvnuuyx™, M. JI. lllapaesa,
O. B. Jlonunna, O. B. Caguenro,
B. H. Kpamapos, B. I Jluzozcy6

HamjionansHuit MeMYHUI yHIBEPCUTET IMEHI
O. O. boromonsis, Kuis, Ykpaina;
Me-mail: ira.merkulova45@gmail.com

Binomo, o npodins aminokucnoT (AK) mnasz-
MU KpPOBi € HOBUM HEPCIEKTHBHUM OiOMapKepoM
JUIS. CKPUHIHTY TIATOTeHe3y IMIEMIYHOI XBOPOOH
cepust (IXC), mom’si3aHoi 3 IUCOAKTEPIO30OM KH-
meYyHnKa. MeTOor Hamoro JOCHiKEHHS Oyio
OLIHUTU CHEKTP aMiHOKHCIOT IJIa3MHU KpOBI Y
narieHTiB 3 IXC Ta ¢idpunsmiero mnepencepan
(®IT) 1 mepeBipuTH X 3B§30K i3 MeTadoIITAMU
MiKpo0ioTH KHIIeYHHKA. [|JIsi BU3HAYEHHS CIIEKTpPa
aMIiHOKHUCIIOT y Tasmi kposi 300 mamieHTiB Oyiio
posnoxineno Ha Tpu rpynu: [XC — 149 namieHTiB 3
IXC, IXCH®II — 123 mamientu 3 [XC Ta mapokcus-
moMm OIT i KoHTposibHA Tpyma — 28 maiieHTiB 0e3
IXC Tta aputmiil. PiBenr AA B mma3mi BH3HaYaIn
3a OTIOMOTOI0 10HOOOMIHHOI PiTMHHOI KOJIOHKOBOL
xpomarorpadii. BusiBieHO CyTTEBI 3MiHU BMICTY
rIIyTaMary, TIIyTaMiHy, THIIHHY, alaHiHy, BalliHY,
TUPO3UHY Ta KOMOIHAIIA 130MeHInHHIeHIIH/
BaJIiH, TIIAH+CEPUH, CIIUH/METIOHIH,
(eHimamaHiH/TUPO3WH,  TIAyTaMiH/TIIyTamar y
mia3mi KpoBi xBopux Ha [XC+®II. BeraHoBieHo
JIOCTOBIpHHUM 3B’130K Mik crekTpom AK mmasmu
KpOBI Ta MeTaboIiTaMi MIKpOOIOTH KWIICYHHKA —
TPUMETUIIAMIHOM, TPUMETHIaMiH-N-OKCHAOM Ta
3arajbHOI0 KIJBKICTIO KOPOTKOJIAHIIOTOBUX JKUP-
HUX KucJIOT y ¢ekanisx. Bynmo 3ampomnonoBano
BHCOKO BajliZioBaHi KOMOiHaIil aMiHOKHUCIIOT I1JIa3-
MU i3osiediiuH — riinuH (womia mnix ROC-kpuBoro
0,8122) Ta deninananin — rainuH (moma mig ROC-
kpuBoto 0,8061), siki MOXKYTh OyTH BUKOPUCTAHI SIK
panni mapkepu napoxcuzmy @I y xBopux Ha [XC.

KnwyoBi cinoBa: imemiuyHa XBOpPO-
O0a ceprs, GiOpuIAIisS Tepencepab, METaOOIITH
MIKpOOiOMY KHIIIEYHNKa, aMIHOKUCIIOTH TIJIa3MH.
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