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The aim. To estimate the connections between platelet morphological characteristics and amino acids (AA)
profile in patients with coronary artery disease (CAD) and atrial fibrillation (AF).

Materials and methods. 300 patients were included in the study. They were divided into 3 groups: first (CAD)
— 149 patients with CAD but without arrhythmias, second (CAD+AF) — 124 patients with CAD and AF paroxysm
and control group — 27 patients without CAD and arrhythmias. Platelets AA level was detected by method of
ion exchange liquid column chromatography. Total platelet count (PC), mean platelet volume (MPV), platelets
distribution width (PDW), platelet-to-leukocyte (PLR) were obtained from common blood count.

Results. Significant decline of PC and rise of MPV and PLR ratio was found in CAD patients and AF paroxysm
in comparison with group with CAD without arrhythmia, p < 0.05. Significant increase of isoleucine, leucine and
decrease of threonine, serine, glycine, valine levels was found, changes in branched chain amino acids (rise
of Isoleucine + Leucine / Valine ratio) and Glycine + Serine (decline Glycine + Serine sum) metabolism were
revealed in CAD patients and AF paroxysm in comparison with group with CAD without arrhythmia, p < 0.05.
Phenylalanine / Tyrosine ratio was significantly elevated in CAD patients with and without AF, p < 0.05.

Taurine, serine, and glycine correlated with platelets morphological characteristics: PC (r=0.714,r=0.732 and
r=0.340 consequently), MPV (r=-0.724,r=-0.390 and r =-0.571 consequently), PDW (r =-0.666 and r = -0.364
consequently) and PLR (r = 0.586 and r = 0.648 consequently), p < 0.05. Platelets glycine (AUC = 0.8760),
valine (AUC = 0.8707), leucine (AUC = 0.8267) and threonine (AUC = 0.8213) levels are closely connected with
AF paroxysm in CAD patients by ROC-analysis results, p < 0.05.

Platelets amino acids combinations: Glycine + 0.6 x Valine (AUC = 0.9987), Threonine — 3.6 x Leucine
(AUC = 0.9040) were found in prediction AF paroxysm for CAD patients by ROC-analysis results, p < 0.05.

Conclusions. Connections between platelets morphology and AA profile violations in patients with CAD and
AF paroxysm were found in our study.

Modern medical technology. 2023;(4):5-11

XapakTepucTMKU TPOMOOLMTIB Y nawieHTiB 3 iwemiuHolo XBopoboto cepus
T1a pibpursLieto nepeacepab

I. 0. MeAbHUUYK

MeTa po60TH — OLiHUTY 3B’A3KK MixX MOPEONOTIYHUMM XapakTepucTukamm Ta amiHokcnoTHM (AK) npodinem
TpomBouwTiB y XBOPKX Ha ilemiuHy xBopoby cepus (IXC) i3 hibpunsuieto nepeacepap (ON).

Marepianu Ta meToau. Y gocnimkeHHs 3anyununu 300 nauieHTis, Skux noginunm Ha Tpu rpynu: nepia (IXC) —
149 xBopux Ha IXC 6es aputmin; gpyra (IXC + @) — 124 obcTexennx 3 IXC i napokcnamom ®f1; KOHTporbHa
rpyna — 27 oci6 6e3 IXC Ta aputmiit. PiBeHb AK TpomGoumTiB BrU3HAYanM METOAOM iOHOOOMIHHOI PigUHHOT
KOMOHKOBOI xpomartorpadii. 3aranbHy kinbkictb TpombouuTie (PC), cepenHiit 06’em TpombouuTie (MPV), wu-
puHy posnoainy TpombounTie (PDW), cnieigHoLWEHHs TpombouuTie Ta nerkoumTis (PLR) BU3Haummm nig yac
3aranbHOro aHanisy Kposi.

Pesynbratu. Y nauienTis 3 IXC i napokcuamom @1 BussneHo goctosipHe 3HkeHHs PC i nigsuwenHs MPViPLR
nopisHsHO 3 rpynoto 3 IXC i 6es aputmii (p < 0,05). Y nauienTiB 3 IXC i napokcuamom I nopiBHSHO 3 rpynoto
xBopwux Ha IXC 6e3 apuTMii BCTAHOBMINM 3HaYHE MIABULLEHHS PIBHIB i30NEALMHY, NEALMHY Ta 3HUKEHHS pIBHIB
TPEOHiHY, CEpUHY, rMiLMHY, BaniHy; 3athikCOBAHO 3MiHWN MeTaboniamMy amiHOKACIOT i3 po3ranyXeHUM NaHLrom
(ninBULLEHHS CNIBBIAHOLUIEHHS i30NEALWH + NELMH / BaMiH) i FILMH + CEPUH (3MEHLLEHHS CYMU TIILWH + CEPUH),
p <0,05. CniBBigHOLIEHHS heHinanaHiH / TMPo3uH icToTHO nigeuLLEeHe B nauieHTi 3 IXC 3 ®I11a 6e3 Hei, p < 0,05.

TaypuH, CepwH i mMiLMH KOpenioTb i3 MopdonoriYHnMK Xapaktepuctukamm TpombouuTie: PC (r = 0,714,
r=0,732ir=0,340 BignosigHo), MPV (r=-0,724,r=-0,390 i r = -0,571 BignosigHo), PDW (r=-0,666 i r = -0,364
BignosiaHo) i PLR (r = 0,586 i r = 0,648 signosigHo), p < 0,05. 3a pesynstatamu ROC-aHaniay, piBHi riLuHy
(AUC = 0,8760), Baniny (AUC = 0,8707), neiumHy (AUC = 0,8267) i TpeoHiHy (AUC = 0,8213) TpombouuTiB
TicHO noB’a3aHi 3 napokcuamoM ®I1y navienTis 3 IXC, p < 0,05.
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Y peaynerati ROC-aHanisy kombiHaLii amiHokucnoT TpombouuTi, a came riumH + 0,6 x BaniH (AUC = 0,9987),
TpeoHiH — 3,6 x neiumH (AUC = 0,9040), sanponoHoBaHi Ans nporHo3y napokcuamy 1y navieHTis 3 IXC, p < 0,05.

BucHoBku. BusHaunny 38'a3ku Mix 3MiHamu Mopchonorii Ta aMiHOKCNIOTHOrO Npodbinio TPOMOGOLWTIB Y NaLieHTiB

3 IXC i napokcuamom OI1.

CyuacHi MeauuHi TexHonorii. 2023. Ne 4(59). C. 5-11

Atrial fibrillation (AF) is the most common cardiac arrhythmia
in adults, and it is associated with significant morbidity and mor-
tality. Coronary artery disease (CAD) is a known AF risk factor.
CAD and AF have most mutual risk factors and can worsen clinical
picture and prognosis. Stroke is one of the most common AF
complications. Ischemic stroke is a prevalent among AF patients.
As well as thromboembolism is a common AF complication.
Therefore, anticoagulant therapy is the basis in AF treatment[1,2].

Mechanisms of increased platelets activity in CAD patients
are well known. But increased prothrombotic tendency patho-
genesis in AF patients is still under study. AF is associated with
platelets activation. Activated platelets have a lot of prothrombotic
and vasoactive properties. Hemostatic balance is represented
by platelets condition and its violations leads for supraventricu-
lar arrhythmias development [3]. Moreover, platelet-derived
biomarkers are an attractive target for secondary prophylaxis in
CAD patients, because CAD pathogenesis is directly related to
thrombosis occurrence [4].

Recent studies have reported about association of platelets
characteristics with AF occurrence. AF is characterized by de-
creasing platelets count (PC), increasing mean platelet volume
(MPV) and platelets distribution width (PDW). MPV is the reliable
marker of platelets activation [3]. Branched chain amino acids
(BCAA) metabolism is deeply implicated in platelets activation in
animal studies. Valine / a-ketoisovaleric acid catabolic pathway
switching-on can facilitated platelets activation by increase of
integrin expression allbB3 and propionylation of tropomodulin-3
in platelets [5].

Plasma BCAA levels are directly connected with arterial
thrombosis. Also, circulating BCAA positively correlates with
cardiovascular risks, arterial hypertension, and insulin resistance.
In vivo BCAA are capable to increase agonist-induced activation,
granule release, aggregation and spreading of platelets [6].

On the other hand, glycine can reduce platelets activation
by influencing glycine-gated chlorine channels in platelets [7].
In vitro taurine is also applicable to reduce platelets activations
by tissue-type plasminogen activator and extent platelets shape
exchange [8].

The role of platelets characteristics in the AF pathogenesis
and AF paroxysm prediction remains completely unclear nowa-
days. Moreover, there is not enough studies about platelets AA
profile in AF and CAD patients. Most data on the amino acids
role in platelets activation are obtained from animal studies and
in vivo experiments.

Aim
To estimate the connections between platelet morphological

characteristics and amino acids profile in patients with coronary
artery disease and atrial fibrillation.

Materials and methods

We examined 300 patients and divided them into 3 groups:
first (I) — 149 patients with CAD and without arrhythmias, second
(Il - 123 patients with CAD and AF paroxysm and control group
(CG) - 28 patients without CAD and arrhythmias. CAD and
AF diagnosis were based on latest ESC guidelines [1,2]. CAD
diagnosis was confirmed by history of coronary arteries stenotic
changes at invasive coronarography. AF paroxysm was checked
by resting 12 leads electrocardiography (ECG).

Exclusion criteria were registered malignancies, chronic
kidney disease (Glomerular Filtration Rate, GFR <60 mL/min),
valvular AF, heart failure Class Ill to IV (by New York Heart
Association), thyroid pathology, inflammatory bowel disease,
irritable bowel syndrome, vegetarians and vegans, pregnancy,
taking probiotics and antibiotics for a month before the study.
There were no significant differences in risk factors at baseline
between the study groups.

The study was based on and approved by the ethic commis-
sion of the Kyiv City Clinical Hospital No. 12. Informed consent
was obtained from all subjects in accordance with the Declaration
of Helsinki.

Baseline characteristics of study sample are shown in Table 1.

Characteristics such as PC, MPV, PDW, platelet-to-leukocyte
ratio (PLR) and platelets AA profile were investigated. PC, MPV,
PDW, PLR were obtained from common blood count. Platelets AA
level was detected by method of ion exchange liquid column chro-
matography — such AA were identified: lysine, histidine, arginine,
ornithine, taurine, asparagine acid, threonine, serine, glutamine
acid, proline, glycine, alanine, cysteine, valine, methionine, iso-
leucine, leucine, tyrosine, phenylalanine, glutamine, ammonia.

Blood sampling from patients was performed on an empty
stomach from the cubital vein on the first day of hospitalization,
before treatment. Citrated blood was centrifuged for 10 minutes
at a speed of 1500 revolutions per minute. The middle layer was
selected with a Pasteur pipette — the plasma is saturated with
platelets. The obtained material was again centrifuged for 20
minutes at a speed of 3000 revolutions per minute. The upper
supernatant liquid was collected with a Pasteur pipette, and the
lower layer was washed with buffer (pH 6.2). Washed platelets
were resuspended in buffer (pH 7.4).

Results were presented as mean + standard error or [95 %
confidence interval (Cl)] for continuous variables or as a number
for categorical variables. Data were compared using Wilcoxon
signed-rank test or Student t-test with two critical regions by
the type of distribution; Spearman’s rank correlation coefficient.
ROC-curve analysis for lipid and inflammatory indexes and linear
regression model were done. Area under ROC-curve (AUC) was
calculated [8,9,10]. All calculations were done in MATLAB R2014a
(License number 271828).
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Table 1. Baseline characteristics of study sample, mean + standard error

Parameter, CAD CAD +AF CG p1-2 p2-3 p1-3
units of measurement

Age, years 67.71+£3.90 67.96 £ 0.94 56.25+2.18 >0.05 >0.05 >0.05
Men, % 48.99 47.97 48.15 >0.05 >0.05 >0.05
BMI, kg/m? 27.02+0.33 26.93+0.43 28.12+2.10 >0.05 >0.05 >0.05
Uric acid, mmol/L 380.5 £ 28.16 404.90 £ 36.11 310.20 £ 29.12 >0.05 <0.05 <0.05
Total bilirubin, mmol/L 11.30+0.09 12.40+0.08 11.70+0.11 >0.05 >0.05 >0.05
GFR, ml/min 62.03 £ 2.31 67.73+1.98 84.01+548 >0.05 <0.05 <0.05
Total cholesterol, mmol/L 573+0.37 6.18 £ 0.31 4.32+0.21 >0.05 <0.05 <0.05
Table 2. Platelets characteristics in investigated groups, mean + standard error

Parameter CAD CAD +AF CG p1-2 p2-3 p1-3
PC 240.20+7.80 210.90+5.78 305.00 £7.79 <0.05 <0.05 <0.05
MPV 10.86 + 0.09 11.87 £ 0.08 8.1310.14 <0.05 <0.05 <0.05
PDW 12.38 £ 0.17 12.50+0.14 10.390.20 >0.05 <0.05 <0.05
PLR 34.07£1.23 48.08 +3.19 30.32+1.01 <0.05 <0.05 <0.05

Results Glycine + Serine sum (33.37 %) was found in the second group

Platelets morphological sings were investigated in the studied
groups in our study. In the first group significant decrease in PC
(21.25 %) and increase in MPV (33.58 %), PDW (20.31 %) and
PLR (12.37 %) compared to CG were found. Also, in the second
group significant decrease in PC (30.85 %) and increase in
MPV (46.00 %), PDW (20.31 %) and PLR (58.58 %) compared
to CG were obtained. Moreover, in the second group significant
decrease in PC (12.20 %) and increase in MPV (9.30 %) and PLR
(41.12 %) compared to the first group were observed.

Results are shown in Table 2.

Also, platelets amino acids profile was detected in studied
groups in our investigation. In the first group significant increase
inisoleucine (12.41 %) and decrease in taurine (20.26 %), serine
(9.31 %) and glycine (19.73 %) levels were found in comparison
with CG. In the second group we observed significant rise of
isoleucine (24.47 %), leucine (10.20 %) and depletion of tau-
rine (19.84 %), threonine (29.37 %), serine (13.90 %), glycine
(45.59 %) and valine (27.87 %) levels in comparison with CG.
Furthermore, in the second group significant increase of isoleu-
cine (10.73 %), leucine (12.63 %) and decrease of threonine
(23.05 %), serine (5.06 %), glycine (32.21 %), valine (30.83 %)
levels were found in comparison with the first group.

Results are shown in Table 3.

Different AA combinations were compared for deeper under-
standing their pathogenetic role. We have detected: branched
chain AA (BCAA) - Isoleucine + Leucine / Valine ratio, aromatic
amino acids (AAA) — Phenylalanine/ Tyrosine ratio, Glycine + Se-
rine sum. Significant increase of Phenylalanine / Tyrosine ratio
(10.34 %) and decrease of Glycine + Serine sum (15.73 %) was
found in the first group compared to CG. Also, significant increase
of Isoleucine + Leucine / Valine ratio (55.28 %) and decrease of

compared to CG. Moreover, significant rise of Isoleucine + Leu-
cine / Valine ratio (61.19 %) and depletion of Glycine + Serine
sum (20.93 %) was revealed in the second group compared to
the first one.

All results are shown in Table 4.

Correlation analysis between morphological characteristics
of platelets and AA profile in the studied groups was performed.
The largest number of correlations was observed between
platelets AA profile and their morphological characteristics as
PC (total number = 5), PLR (total number = 5) and MPV (total
number = 6) levels. On the other hand, the highest number
of correlations was found between taurine (total amount = 3),
serine (total number = 3) and platelets morphological chara-
cteristics.

All correlations are shown in the Fig. 1.

ROC-analysis was performed individually for each platelet
AA, for further validation of their diagnostic values AUC was
established for each platelet AA. Seven acceptable results were
found in our study: AUC more then 0.7 was detected for threonine,
serine, glutamine acid, glycine, valine, isoleucine, and leucine — it
is concern as acceptable result [11].

Results are shown in Table 5.

AUC more then 0.8 was found for threonine, glycine, valine,
and leucine — we consider this as good result [11].

The best four of obtained ROC-curves are shown in Fig. 2.

Also, we tried to find the optimal platelets AA combination
with the highest AUC through results of the first and second
groups.

We got two excellent (AUC more then 0.9) [11] combinations:
Glycine + 0.6 x Valine, AUC = 0.9987, p < 0.05; Threonine —
3.6 x Leucine, AUC = 0.9040, p < 0.05. ROC-curves are shown
in Fig. 3.
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Table 3. Platelets AA spectrum in investigated groups, mean * standard error, mkmol/L

Parameter CAD CAD + AF CG p1-2 p2-3 p1-3
Lysine 100.30 + 3.81 98.27 £ 3.05 105.60 + 5.89 >0.05 >0.05 >0.05
Histidine 191.80 £ 5.37 194.20 £ 4.84 194.20 + 11.26 >0.05 >0.05 >0.05
Arginine 103.50 £ 3.12 102.80 + 1.86 102.90 £ 7.11 >0.05 >0.05 >0.05
Ornithine 59.64 £ 1.51 58.37 + 1.82 57.10+3.19 >0.05 >0.05 >0.05
Taurine 3066.00 + 20.58 3082.00+17.18 3845.00 + 74.49 >0.05 <0.05 <0.05
Asparagine acid 237.80+4.20 228.90 £ 1.99 234.30 £ 16.21 >0.05 >0.05 >0.05
Threonine 184.40£7.18 141.90 £ 5.53 200.90 + 7.62 <0.05 <0.05 >0.05
Serine 205.60 £ 2.16 195.20 £ 2.64 226.70 £ 6.35 <0.05 <0.05 <0.05
Glutamine acid 428.00 £ 5.46 415.80 +26.13 394.70+18.90 >0.05 >0.05 >0.05
Proline 7344 +1.59 70.90 £ 1.58 68.10+6.18 >0.05 >0.05 >0.05
Glycine 290.00 + 3.59 196.60 + 2.19 361.30+17.27 <0.05 <0.05 <0.05
Alanine 375.20+2.76 369.80 + 3.82 383.90+ 5.85 >0.05 >0.05 >0.05
Cysteine 88.60 £ 1.71 81.57+1.32 80.80 £ 7.69 >0.05 >0.05 >0.05
Valine 170.60 £ 2.24 118.00 +2.12 163.60 + 11.88 <0.05 <0.05 >0.05
Methionine 7512+ 1.11 73.60£0.93 80.40+7.14 >0.05 >0.05 >0.05
Isoleucine 51270+ 4.34 567.70 + 12.55 456.10 £ 16.63 <0.05 <0.05 <0.05
Leucine 199.60 £2.28 22480 +4.58 204.00 £ 7.1 <0.05 <0.05 >0.05
Tyrosine 135.30 £ 1.43 147.30£4.18 137.20 £ 8.11 >0.05 >0.05 >0.05
Phenylalanine 86.36 £ 2.24 82.53 +1.46 83.90+3.38 >0.05 >0.05 >0.05
Glutamine 306.60 + 2.90 308.90 +4.28 314.70 + 8.35 >0.05 >0.05 >0.05
Table 4. Plasma AA spectrum combinations in CAD patient with or without AF compared to control group, mean [95 % Cl], mkmol/L

Parameter CAD CAD +AF CG p1-2 p2-3 p1-3
Isoleucine + Leucine / Valine | 4.20 + 0.05 6.77+£0.15 4.36 £0.52 <0.05 <0.05 >0.05
Phenylalanine/ Tyrosine 0.64 +0.02 0.63+0.05 0.58 +0.02 >0.05 >0.05 <0.05
Glycine + Serine 495.50 £ 2.82 391.80 £3.71 588.00 + 18.45 <0.05 <0.05 <0.05

Risk factors / o |o |2 % £ = @ £ (2 |, |e E £

|2 | |6 | |2 | |& |5 | |8 |<|cd |8 |2 |28 |8 | |& |o

Age ||

BMI

GFR

:’g . || -

MPV

PDW

PLR m

- strong positive correlation, r > 0.7;
|:| moderate positive correlation, 0.3 <r <0.7;
|:| no significant correlations;

|:| moderate negative correlation, -0.3 > r >-0.7;
- strong negative correlation, r <-0.7.

Fig. 1. Platelets morphological characteristics and AA profile correlations, p < 0.05.
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Fig. 2. ROC-analysis of platelets AA in the first and second groups, p < 0.05. A: Glycine, AUC = 0.8760; B: Valine, AUC = 0.8707;
C: Leucine, AUC = 0.8267; D: Threonine, AUC = 0.8213.
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Fig. 3. ROC-analysis of platelets AA combinations in the first and second groups, p < 0.05. A: Glycine + 0.6 x Valine, AUC = 0.9987;
B: Threonine - 3.6 x Leucine, AUC = 0.9040.
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Table 5. ROC-curve analysis - area under ROC curve for each platelet
AAin first and second groups, p < 0.05

Platelets AA AUC

Lysine 0.5313
Histidine 0.5360
Arginine 0.5013
Ornithine 0.5513
Taurine 0.6480
Asparagine acid 0.6180
Threonine 0.8213
Serine 0.7080
Glutamine acid 0.7307
Proline 0.5920
Glycine 0.8760
Alanine 0.5767
Cysteine 0.7353
Valine 0.8707
Methionine 0.5693
Isoleucine 0.7527
Leucine 0.8267
Tyrosine 0.6700
Phenylalanine 0.6727
Glutamine 0.5147

Discussion

Platelets morphological changes during AF paroxysmin CAD
patients were found in our study. They included decline of total
PC and rise of MPV and PLR. These changes were predictable
according to the recent literature data [3,4]. AF paroxysm patho-
genesis is based on thrombosis and inflammation processes [3].
Platelet's role in coagulation now is already have proved. It is
based on release of variety biological active factors from platelets
granules during their activation. They include thrombin, adeno-
sine diphosphate, thromboxane A,, and the phosphorylation of
various target proteins, resulting for high-affinity ligands binding
and platelets aggregation. Moreover, platelets a-granules are
composed of adhesion proteins (fibrinogen, fibronectin, thrombos-
pondin, vitronectin, von Willebrand factor), chemokines (Platelet
factor 4, B-Thromboglobulin, Macrophage inflammatory protein
10, etc.), coagulation proteins (factors V, VI, X, XIlI, kininogens,
plasminogen, protein S) and growth factors (Angiopoietin-1 and
2, Endothelial cell growth factor, Interleukin-2, 3, 4, 6, 7, and 8,
Interleukin-B, etc.), immunoglobulins, protease inhibitors, proteo-
glycans, etc. [12]. MPV is an important marker of platelets activity.
Secretion from platelets granules is characteristic of large cells. By
the latest data, MPV is correlated with major cardiovascular risk
factors as hypercholesterolemia, dyslipidemia, hyperglycemia,
etc. Increased MPV is closely associated with CAD and its compli-

cations. Thus, it can be used as a marker of the risk stratification
in CAD patients. PDW is also known, but less sensitive factor of
platelets activity. Itis also increased for CAD and AF patients, but
it also depends on different additional factors [3].

According to our data, PDW was not different in CAD and
CAD with AF paroxysm groups. PLR is the possible marker of
balance between thrombosis and inflammation: increased PLR
can indicate the rise of risk platelets-rich thrombi formation. Also,
it promotes inflammatory changes because increased PLR is
associated with enhanced megakaryocytes proliferation [4].
However, connections between morphological and biochemical
platelets structural changes have not yet been explored.

Platelets amino acids spectrum was investigated in our
study: increase of isoleucine, leucine and decrease of threo-
nine, serine, glycine, valine levels was found. Also, significant
changes in BCAA (rise of Isoleucine + Leucine / Valine ratio) and
Glycine + Serine metabolism were revealed in patients with CAD
and AF in comparison with CAD patients without arrhythmias.
BCAA metabolism violations directly takes part in thrombosis
formation. Excessive plasma BCAA levels correlate closely with
thrombosis. Isoleucine and leucine are metabolized in acetate
and propionate consequently, valine is metabolized into butyrate.
Valine / a-ketoisovaleric acid catabolic pathway has the strong-
est promotion effect on platelets activation [5]. Moreover, BCAA
promote thrombopoiesis by activating mTOR signaling pathway
and increasing tropomodulin-3 propionylation [5,13].

Glycine is able to hyperpolarize cellular membrane by increas-
ing chloride conduction. Glycine binds anion channel receptor and
chlorine influx increases. It is known that in hyperpolarized cell
calcium channel are more difficult to open. So, glycine inhibits
platelets aggregation by minimizing of intracellular calcium growth
[7]. Serine / threonine protein kinases plays the crucial role in
platelets membrane receptors stimulation and subsequent second
messenger signaling. Their inhibition blocks multiple intraplatelet
and membrane signaling pathways and lead for platelets activa-
tion [14]. Phenylalanine / Tyrosine ratio was significantly elevated
in CAD patients with and without AF. Tyrosine protein kinases
and phosphor-tyrosine signaling pathway also directly regulate
platelets activation [15]. Taurine and serine had the largest num-
ber of correlations with platelets morphological characteristics in
our study. Taurine has known anti-inflammatory and antilipidemic
properties. Also, taurine inhibits platelet-derived growth factor BB,
that can decline platelets activation [8].

Moreover, in our study we provided ROC-analysis, that
showed an improved role of glycine, valine, leucine, and threo-
nine metabolism in AF paroxysm pathogenesis in CAD patients.

Conclusions

Connections between platelets morphology and amino acids
profile violations in patients with coronary artery disease and atrial
fibrillation paroxysm were found in our study:

1. Significant decline of total platelet count and rise of mean
platelet volume and platelet-to-leukocyte ratio was found in coro-
nary artery disease patients and atrial fibrillation paroxysm in
comparison to group with coronary artery disease and without
arrhythmia, p < 0.05;
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2. Significant increase of isoleucine, leucine and decrease
of threonine, serine, glycine, valine levels were found, changes
in branched chain amino acids (rise of Isoleucine + Leucine /
Valine ratio) and Glycine + Serine (decline Glycine + Serine sum)
metabolism were revealed in coronary artery disease patients and
atrial fibrillation paroxysm in comparison with group with coronary
artery disease and without arrhythmia, p < 0.05;

3. Phenylalanine / Tyrosine ratio was significantly elevated in
coronary artery disease patients with and without atrial fibrillation,
p <0.05;

4. Taurine, serine and glycine correlated with platelets mor-
phological characteristics: total platelets count (r=0.714,r=0.732
and r = 0.340 consequently), mean platelet volume (r = -0.724,
r=-0.390and r=-0.571 consequently), platelets distribution width
(r=-0.666 and r = -0.364 consequently) and platelet-to-leukocyte
ratio (r = 0.586 and r = 0.648 consequently), p < 0.05;

5. Platelets glycine (AUC = 0.8760), valine (AUC = 0.8707),
leucine (AUC = 0.8267) and threonine (AUC = 0.8213) levels are
closely connected with atrial fibrillation paroxysm in coronary
artery disease patients by ROC-analysis results, p < 0.05;

6. Platelets amino acids combinations: Glycine + 0.6 x Va-
line (AUC =0.9987), Threonine — 3.6 x Leucine (AUC = 0.9040)
were found for prediction of atrial fibrillation paroxysm in coro-
nary artery disease patients according to ROC-analysis resullts,
p <0.05.

Prospects for further research. Platelets amino acids profile
correction will be interesting approach for further investigations.
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