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It is now known that the human body suffering from coronary heart disease is trying to adapt to new work-
ing conditions through biochemical rearrangements, one of which is to increase the involvement of amino acids in
cardiomyocyte metabolism. Amino acids are metabolized in the myocardium under normal conditions, myocardial
ischemia leads to a major restructuring of biochemical reactions, which increases the use of amino acids as meta-
bolites. It is proved that myocardial ischemia, painless myocardial ischemia, and group ventricular extrasystoles
are prognostic indicators of the adverse course of ischemic heart disease. According to the results of the study, in
patients with stable (SA) or unstable angina (UA), the reliable correlations between the frequency of group ventricu-
lar extrasystoles and painless or painful myocardial ischemia with the levels of arginine, the amount of sulfur-con-
taining amino acids and amino acids with branched lateral chain are formed. This indicates the pathogenetic role of
the imbalance of the amino acid spectrum of blood plasma in the development of atherosclerosis, destabilization of
coronary circulation, and the emergence of cardiac arrhythmia.
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Introduction. Currently, cardioprotective properties of amino acids (AAs) in various cardio-
vascular pathologies are well known [1, 2]. However, the mechanisms of influence of AAs on the
energy metabolism and other possible pathways of the influence that provide a better adaptation
of heart to hypoxia remains unclear. It is revealed that the human body suffering from coronary
heart disease (CHD) is trying to adapt to new working conditions through biochemical rear-
rangements, one of which is to increase the involvement of AAs in cardiomyocyte metabolism.
AAs are metabolized in myocardium under normal conditions, but, in fact, myocardial ischemia
(MT) leads to a significant restructuring of biochemical reactions, which increases the use of

[Iurysanus Bogdan T.V. Relationship between the level of blood plasma amino acids with daily amount
of group ventricular extrasystoles and the duration of pain or painless myocardial ischemia in patients with
stable and unstable angina. Zlonos. Hay. axad. nayx Yp. 2020. Ne 12. C. 100—103. https://doi.org/10.15407/
dopovidi2020.12.100

100 ISSN 1025-6415. Dopov. Nac. akad. nauk Ukr. 2020. Ne 12: 100—103



Relationship between the level of blood plasma amino acids with daily amount of group ventricular extrasystoles...

AAs as metabolites [3—5]. The prognostic significance of MI, painless myocardial ischemia
(PMI), and group ventricular extrasystole (GVE) is known [6, 7].

Purpose of the study: the correlation analysis between MI, PMI, and GVE, and arginine
content, sum of sulfur-containing AAs, and the sum of branched-chain AAs in patients with SA
and UA, arginine content, sum of sulfur-containing AA and branched-chain AAs SA and UA will
be performed.

Material and methods of research. 66 patients with stable angina (SA) aged 58-69 years
(mean age 64.0 years = 6.4 years) and 64 patients with unstable angina (UA) aged 62-71 years
(mean age 65.0 years * 6.7 years).

To record cardiac arrhythmia and myocardial ischemic changes, all subjects underwent the
Holter monitoring of the electrocardiogram (HM ECG) within the first 1-2 days of the hospital
stay and 3 weeks after a treatment. ECG registration was performed for 24 h on an SD / MMC
flash card followed by a computer processing of the received information promptly. For this pur-
pose, the system of Holter monitoring of CardioSensK made by the company “KhAI-MEDIKA”
(Kharkiv, Ukraine) is used. Recording was performed using a 5-channel ECG recorder.

The determination of the amino acid spectrum of blood plasma of patients was performed
by ion-exchange liquid-column chromatography on an automatic T-339 amino acid analyzer ma-
nufactured by “Microtech” (Czech Republic, Prague) at the O.V. Palladin Institute of Bio-
chemistry, National Academy of Medical Sciences of Ukraine.

Table 1. Relationship of group ventricular extrasystole, pain
and painless myocardial ischemia with arginine level, sum of sulfur-containing amino
acids and amino acids with branched lateral chain in patients with stable angina

Level of amino acids
Indicators ECG Areinin Sum of sulfur-containing Amount of amino acids
ginne amino acids with a branched lateral chain
GVE +0.27* +0.17 -0.09
MI -0.06 +0.29* +0.23*
PMI +0.37* -0.63* +0.29*

* Reliable correlation links.

Table 2. Relationship of group ventricular extrasystole, pain and painless

myocardial ischemia with arginine level, sum of sulfur-containing amino acids
and amino acids with branched lateral chain in patients with unstable angina

Level of amino acids
Indicators ECG Arginin Sum of sulfur-containing Amount of amino acids
sinine amino acids with a branched lateral chain
GVE —0.43* +0.18 +0.32*
MI -0.38* +0.29* +0.19
PMI +0.33* -0.65* +0.17

* Reliable correlation links.
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Table 3. Level of branched-chain amino acids in blood plasmain patients
with SA related to the development of MI and PMI

Indicator M+m z Me

AAs with a branched lateral chain, umol /100 ml 28.28 + 1.6 3.56 28.89

Table 4. The level of sulfur-containing amino acids, branched-chain amino acids
in the blood plasma of patients with UA related to the development of MI, PMI
and the development of ventricular extrasystolic arrhythmia

Me M*m z Me
AAs with a branched lateral chain, pmol /100 ml 3492+ 1.6 7.44 30.46
Sulfur-containing Aas, pmol/100 ml 13.63£0.9 2.19 13.54

To establish a correlation relationship, the Pearson correlation coefficient () was determined,
and the linear regression analysis was performed to determine the standardized coefficient .

Results of the study and discussion. In patients with SA, the direct correlation relation-
ships of the mean strength between the GVE frequency, PMI, and the level of arginine in blood
plasma are determined, respectively: = +0.27 (P < 0.05) and r=+0.37 (P < 0, 05). An increase
in the duration of MI is accompanied by an increase in the amount of sulfur-containing AAs in
blood plasma: »=+0.29 (P < 0.05), and an increase in the duration of PMI is associated with
a decrease in the level of these AAs: 7= —-0.63 (P < 0.05) ). An increase in the duration of PMI
and MI in patients with SA is associated with an increase in the amount of AAs with a bran-
ched lateral chain in the blood plasma, respectively: r= +0.23 (P < 0.05) and = +0.29 (P < 0.05)
(Table 1).

In patients with UA, a negative correlation between the mean force between the GVE
frequency and the level of arginine in blood plasma is formed: » = —0.43 (P < 0.05) and a direct
correlation with the level of the sum of AAs with branched lateral chain: » = +0.32 (P < 0.05).
An increase in the duration of MI is accompanied by a decrease in the level of arginine: = —0.38
(P < 0.05) and an increase in the amount of sulfur-containing AAs in blood plasma: » = +0.29
(P <0.05), and an increase in the duration of PMI is associated with an increase in arginine level:
r=+0.33 (P < 0.05) and a decrease in the level of sulfur-containing AAs in the blood plasma:
r=—-0.65 (P< 0.05) (Table 2).

For a more detailed analysis of the investigated indices (AAs), which are significantly cor-
related with the indicators of myocardial ischemia and cardiac arrhythmia according to the re-
sults of the ECG, additional calculations of such statistics as the standard deviation and median
were performed (Tables 3 and 4).

Therefore, the results of studies demonstrated the reliable correlation between the rate of
GVE, MI, and PMU in patients with SA and UA, which indicates the involvement of amino
acids of the blood plasma spectrum in the development of myocardial ischemia and heart rhythm
disorders in patients with overbite.
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3B’A30K MIJK PIBHEM AMIHOKUNCJIOT IIJTASMU KPOBI

3 10BOBOIO KIVIBKICTIO I'PYITOBUX IIJIYHOUYKOBUX EKCTPACUCTOJI
I TPUBAJIICTIO BOJIbOBOT ABO BE3BOJIbOBOI IHIIEMIT MIOKAPIA

Y XBOPUX HA CTABIVIbHY TA HECTABIJIbHY CTEHOKAPIIIO

Bimomo, 1110 opraHisM JIIOAWHH, SIKa CTPasKIA€ Ha ieMiuHy XBOPOOY CepIIs, HaMATra€ThCst TIPUCTOCYBATHCS /10 HO-
BUX YMOB JKUTTEAISILHOCTI HIIAXOM GI0XIMIYHUX [epedyA0B, OHA 3 AKUX — 3aJydeHHst OLIbIIOT KiJIbKOCTI aMi-
HOKKCJIOT {0 MeTabo0JIi3My KapAioMiOIUTIB. AMIHOKMCAOTH MeTabo i3yI0ThCs B MIOKAP/I i 3a HOpMa/lbHUX YMOB,
MioKap/iiajibHa ieMist IPU3BOAKUTH 10 3HAYHOI 1epedy10BU GIOXIMIYHMX PeaKIliil, BHACIIAOK SIKOT HOCUIIOETHCS
BUKOPUCTAHHS aMiHOKKMCJIOT Ik MeTabouniTiB. JloBeneno, 1o 60boBa inemis Miokapia, 6e300/1p0Ba imemist Mio-
Kap/la Ta TPYNoBa MIYHOUYKOBA €KCTPACUCTOJIIS € IPOrHOCTUYHUMU TIOKa3HUKAMU HECIIPUSTIUBOTO 1epebiry
imremMiyHOI XBOpoOU cepliisd. 3a pes3yJbraTaMu A0CJIKEHH, Y XBOPUX Ha cTabiibHy a60 HecTabiIbHy CTEHOKap-
1110 GOPMYIOTBCST TOCTOBIPHI KOPEJAIINHI 3B’I3KM MiJK 4aCTOTOIO IPYNOBUX HLIYHOYKOBUX EKCTPACUCTOI, He3-
601b0BOI 1 60JIbOBOT ilIemil MioKapa 3 piBHEM apriHiHy, CyMH CipPKOBMICHUX aMiHOKKCJIOT Ta aMiHOKUCJIOT 3
po3TasIysKeHUM GiYHUM JIAHIIIOrOM Y 171a3Mi KpoBi. Ile ¢Bi4uTh [po maToreHeTudHy poJib ANCHATAHCY AMIHOKUC-
JIOTHOTO CTIEKTPa TIJIA3MU KPOBI B PO3BUTKY aTePOCKIEPO3Y, fecTabimizarlil KopoHapHOTO KPOBOOOITY Ta BUHUK-
HEHHI MOPYIIeHDb CEPIIEBOTO PUTMY.

Kmouogi crosa: cmabinvia cmenoxapdis, necmabiivna cmenoxapdis, aminoKUCIomd, KOPerayitiHuil 36 130K.
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