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ASSOCIATION OF PLASMA GALECTIN-3
CONCENTRATION IN STAGE i
HYPERTENSIVE DISEASE PATIENTS
WITH INSTRUMENTAL TEST INDICATORS

Yuliia Masliuk

PhD Applicant,

Assistant Lecturer of the Department of Internal Medicine No.3
National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Summary. The article is intended to find associations of plasma galectin-3 concentration of stage
Il hypertensive disease (HD) patients with some instrumental test readings. Plasma galectin-3
concentration was found ranging from 0.38 to 5.37 (mean 2.54+1.12 ng/ml) in the total cohort of
patients (n =120). The median was 2.47 (rounded to 2.5) with the interquartile range of 1.67 and
3.27 ng/ml. To identify homogeneous groups with relatively small (RLL) and relatively large galectin-
3 plasma concentration (RHL), we used the rounded median value of the indicator. RLL and RHL of
the total cohort were < 2.5 and - > 2.5 ng/ml, respectively. It was found that plasma galectin-3 RHL
(> 2.5 ng/ml ) was associated with a significantly lower circadian index and elevated electrical
instability of the myocardium, which was manifested by an increase of both supraventricular and
ventricular arrhythmogenesis (significantly more cases of supraventricular extrasystole (SVE) and
frequent ventricular extrasystole (VE), as well as cases of paired and group VE). No association was
found between galectin-3 plasma level and echocardiography (EchoCG) readings, structural and
functional state of the myocardium, types of left ventricle (LV) structural and geometric remodeling.
It was demonstrated that RHL was associated with an increase of aortic valve (AV) calcification
incidence.

Keywords: galectin-3, hypertension, echocardiography, Holter electrocardiogram monitoring,
chronic coronary disease, premature ventricular contractions, cardiac remodelling

Statement of the problem. Galectin-3 contributed to myocardial fibrosis and
cardiac remodeling [11]. Myocardial fibrosis and remodeling of ion channels, which
alter the electrophysiological properties of ventricular cardiomyocytes, are known to
be among the causes of arrhythmogenesis in patients with heart pathologies [7].

AHani3 gocnigxeHb Ta nybnikauin. Elevated galectin-3 levels correlate with LV
hypertrophy [LVH] degree in patients with a diagnosis of hypertrophic
cardiomyopathy[9]. Erdogan O. et al [5] proved that the galectin-3 levels were
significantly higher in the group of patients with ischemic dilated cardiomyopathy
and ventricular arrhythmias than in the control group subjects.

The study of Ivanov V. P. and Onyshchuk T. P. [1] revealed that the
concentration of galectin-3 >2.0 pg/ml was associated with elevated aorta diameter
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and LV myocardial mass index, dilated right and left chambers of the heart, and a
surge in incidence of concentric left ventricular hypertrophy (LVH).

Falcone C. et al [6] found a correlation between the galectin-3 concentration
and a number of affected vessels discovered by coronaroventriculographyinpatients
diagnosed ischemic heart disease. For example, patients with three pathologic
vessels demonstrated higher galectin-3 level than patients with oneor two impaired
vessels (17.39 ng/ml (10.75-29.82) vs. 9.18 ng/ml (5.56-23.22), p = 0.058). The authors
also found significantly higher galectin-3 concentration in patients with 3-month-old
acute myocardial infarction or unstable angina compared to patients with stable
angina.

The aim of the study was to find an association of plasma galectin-3
concentration in stage Il HD patients with instrumental test readings.

Buknag ocHoBHoro matepiany. We used the 2023 European Society of
Hypertension (ESH) Guidelines [8] and the 2024 European Society of Hypertension
clinical practice guidelines for the management of arterial hypertension [3] to
diagnose stage Il HD in 120 examined patients. Holter monitor was used to assess
the severity of rhythm disturbances in all patients [4]. 60 study patients
passedcoronary ventriculography to verify chronic coronary disease (CCD) [2, 101].
The average age of the examined patients was 57.3+0.9 years. The study patients
were subdivided into four groups, each consisting of 30 individuals, with due account
to the diagnosis of concomitant CCD and frequent VE: 1-st one - stage || HD patients,
2-nd one - stage Il HD patients with frequent VE, 3-rd group of stage Il HD patients
with CCD, and the 4-th one of stage Il HD patients with concomitant CCD and
VE.EDTAblood plasmagalectin-3 concentration was measuredusing the Human GAL
3 (Galectin 3) ELISA Kit (Elabscience Biotechnology Inc., USA) in accordance with the
manufacturer's instructions. The study results were statisticallyanalyzed by
variational statistical methods using Microsoft Excel (2019) and Statistica 12.0
(Statsoft, USA) software packages.

We found (using the variational method) plasma galectin-3 concentration in the
total cohort of patients (n =120) fell within the range of 0.38-5.37 (mean value -
2.54+1.12 ng/ml). We calculated W in the Shapiro-Wilk test; W=0.99 (p=0.31), used
parametric methods of statistical analysis in relation to the above indicator, and
presented the resulted values as a mean value (M) and o - standard deviation from
the mean (M + 0), thus indicating the normal distribution of galectin-3 values
throughout the total cohort. The median of the indicator was 2.47 (rounded value -
2.5), the interquartile range - 1.67 and 3.27 ng/ml. To distinguish uniform groups with
a relatively low content (RLL) and a relatively high concentration (RHL) of galectin-3,
we used the rounded value of the median. Therefore, RLL and RHL in the total
population were < 2.5 and - > 2.5 ng/ml, respectively.

Holter test analysis depending on plasma galectin-3 concentration is
presented in Table 1 (Table 1). The findings show that RHL patients (> 2.5 ng/ml) had
lower circadian index (1.13 vs. 1.17, p = 0.04), a higher proportion of SVE incidence
(89.7% vs. 61.3%, p = 0.0003), and frequent VE (63.8% vs. 37.1%, p = 0.004), as well
as history of paired and group VE (34.5% vs. 14.5%, p = 0.01). Based on the above
findings, we can conclude that higher galectin-3 level in HD patients is associated
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with elevated electrical instability of the myocardium manifested as abnormally high
supraventricular and ventricular arrhythmogenesis.

Table 1
Holter test findings of the general patient population againstplasma galectin-3
concentration (ng/ml)

RLL RHL
Holter indicators (£2,5 ng/ml) (>2,5 ng/ml) P
(n=62) (n=58)
CR giurnal, beats/minute 72 (67; 81) 75(67; 83) 0,68
CR gaytime, Deats/minute 81 (74; 91) 81 (70; 93) 0,66
CR nightiime, beats/minute 67 (63; 74) 69 (62; 74) 0,25
Cl 1,17 (1,10; 1,42) 1,173 (1,08; 1,28) 0,04
SVE, incidence (%) 38 (61,3 %) 52 (89,7 %) 0,0003
SVE, number/day 731 (118; 1093) 750 (269; 1806) 0,30
iirgg:ﬁgé \(/;)) 23 (37,1 %) 37 (63,8 %) 0,004
VE, number/hour (1 0513%531396) (1 3525;631456) 0,27
VE, number/hour 77 (43; 141) 106 (55; 144) 0,27
PVCs, incidence (%) 9 (14,5 %) 20 (34,5 %) 0,01
PVE, incidence (%) 5(8,1 %) 8 (13,8 %) 0,31
PVE, number/hour 2(2;2) 3(2;4) 0,46
VT, incidence (%) 1(1,6%) 3 (5,2 %) 0,28
VT, number/hour 1 (1M 1,00
Maximum duration of VT, s 6 4(4;5) 1,00
[author's development]
Notes:

1. RLL - relatively low and RHL - relatively high plasma galectin-3 content, respectively,
HD - hypertensive disease, VE - ventricular extrasystole, CCD - chronic coronary disease,
CR diurnat, CR dayime and CR nignsime — average daily, daytime and nighttime heart rate,
Cl - circadian index; SVE - supraventricular extrasystole, PVE- paired ventricular extrasystole;
PVCs- polytopic ventricular extrasystole (premature ventricular contractions), VT - ventricular
tachycardia.

2. The intergroup reliability of the results by quantitative values was calculated using the t-test, by
relative values (%) - using the x? criterionfor independent samples.

The analysis of the incidence of concomitant CCD diagnosis in HD
patients depending on plasma galectin-3 concentration (Fig. 1) demonstrated the
RHL association with higher CCD incidence(65.5%, n = 38 versus 35.5%, n = 22, p =
0.007) and, in contrast, the RLL was associated with a smaller CCD incidence in HD
patients.
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Fig. 1. Frequency of chronic coronary disease in patients with hypertension
depending on plasma galectin-3 levels (in %).
Notes (here and after): 1. RLL - relatively low and RHL - relatively high plasma galectin-3 content,
respectively.
2. Statistical difference between groups calculated using the y? test for independent samples.

We analyzed the incidence of verified obstructive CCD in HD patients
against the plasma galectin-3 level (Fig. 2). The results show that plasma
galectin-3 RHL was associated not only with CCD, but also with a higher incidence of
obstructive CCD diagnosis in HD patients (22.6%, n =14 vs. 58.6%, n =34, p =0.00017).
Therefore, elevated plasma galectin-3 concentration in HD patients can be
considered as a marker of clinically significant atherosclerotic damage to coronary
arteries.

SECTION XXX. MEDICAL SCIENCES AND PUBLIC HEALTH

70,0 286
60.0

P=0,0001

30‘0 22‘6

20,0 A

10,0

RLL (== 2,5ng/'ml) (n=62) RHL (- 2,5 pg/ml) (n=58)

Fig. 2. Frequency of registration of cases of obstructive chronic coronary disease in
patients with hypertension depending on the content of galectin-3 in plasma (in %).
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The analysis of the nature of anatomical coronary bed lesion in HD patients
and concomitant CCD (Fig. 3) showed a trend towards more severe changes in RHL
patients compared to RSC subjects, manifestedby higher incidence of 2-vessel

(23.7% vs. 13.6%, p=0.34) and multivessel lesions (36.8% vs. 27.3%, p=0.45).
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Fig. 3. Frequency of registration of single-, double- and multi-vessel coronary

lesions depending on the content of galectin-3 in plasma (in %).

galectin-3 content (in ng/ml)

Table 2
Echocardiographic parameters in patients with hypertension depending on plasma

RLL (2,5 ng/ml)

RHL

Echocardiography indicators (n=62) (>25 ng/ml) (n=58) P
LVEDD, mm 50 (48; 53) 52 (50; 55) 0,02
LVESD, mm 34 (33; 36) 35(33;37) 0,11

LVEDV, ml 115(107; 135) 129(118; 147) 0,02
LVESV, ml 47 (44, 54) 50 (44; 58) 0,11
SV, mi 77 (63; 82) 77 (70; 86) 0,10

LA AP, mm 40 (37, 42) 40 (38; 43) 0,19
LA AP /LVEDD 0,77(0,75; 0,81) 0,76 (0,72, 0,80) 0,29
PWTd, mm 12(11;,12) 12(11;12) 0,21
IVSTd, mm 12(12;12) 12(12;13) 0,08
LVMI, g/m? 118 (115; 135) 119(115; 131) 0,71
RWT, conditionalunits 0,46 (0,44, 0,50) 0,46 (0,43, 0,49) 0,49
Ao, mm 34.(32; 36) 33(32; 36) 0,70
Ao /LA AP 0,85(0,76; 0,97) 0,82 (0,76; 0,88) 0,35
RV AP, mm 26 (26; 27) 26 (25; 27) 0,96
RV AP /LVEDD 0,51 (0,48; 0,55) 0,50(0,47, 0,54) 0,26
LVEF, % 60 (57; 64) 60 (57; 64) 0,59
E/A 0,87(0,70; 1,02) 0,86 (0,76; 1,05) 0,65

[author's development]
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Notes:

1. RLL and RHL - relatively low and relatively high galectin-3 levels in plasma, LVEDD and LVESD - left
ventricular end-diastolic and end-systolic diameters; LVEDV and LVESV - left ventricular end-diastolic
and end-systolic volumes of the left ventricle, respectively;, SV - stroke volume; LA AP diameter -
anteroposteriordiameter of the left atrium; PWTd - posterior wall thickness of the left ventricle in diastole;
IVSTd - interventricular septal thickness in diastole; LVMI - left ventricular mass index; RWT - relative
wall thickness of the left ventricle; Ao diameter - aortic root diameter; RV AP diameter - anteroposterior
diameter of the right ventricle; global LVEF (Simpson’s method) - global left ventricular ejection fraction
calculated by the biplane Simpson’s method; E/A ratio - ratio of early (E) to late (A) transmitral flow
velocity of the anterior mitral leaflet.

2.Intergroup significance of the results between quantitative variables was calculated using the H. B.
Mann - D. R. Whitney U test.

Table 2 presents the results of EchoCG analysis depending on the plasma
galectin-3 concentration. RHL was shown to be associated with higher values of end-
diastolic size and end-diastolic volume (52 vs. 50 mm and 129 vs. 115 ml, respectively,
p=0.02). Other EchoCG parameters did not reveal any significant difference.
Therefore, we can conclude no association of plasma galectin-3 concentration with
the structural and functional state of the myocardium in HD patients.

RLL (<= 2,5 ng/ml) (n=62) RHL (> 2,5 ng/ml) (n=58)

20,7

_89.3

W ConcentricLVH  #™ Eccentric LVH

Fig. 4. Frequency of registration of different types of structural and geometric
remodeling of the left ventricle depending on the content of galectin-3 in plasma (in %).

Notes: 1. LVH - left ventricular hypertrophy, RLL and RHL - relatively low and relatively high
galectine-3 levels in plasma.

2. The intergroup reliability of the difference % was calculated using the x? criterion for
independent samples: p=0.37.

The analysis of structural-geometric LV remodeling in the total patient
population depending on the plasma of galectin-3 level (Fig. 4) suggested significantly
prevailed concentric LVH in both groups (85.5% (n = 53) and 79.3% (n = 46),
respectively). Eccentric LVH was recorded in 14.5% (n = 9) and 20.7% (n = 9) of cases,
respectively, perhaps the percental difference in both cases was found not
statistically significant (p = 0.37). Our findings suggest the absence of a certain
dependence of galectin-3 concentration on LV structural and functional remodeling

type.
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Fig. 5 shows the results of analysis of the incidence of AV and mitral valve
calcification in the total cohort of HD patients depending on the plasma galectin-3
concentration. RHL was foundto be associated with higher incidence of AV
calcification (20.7% (n=12) vs. 8.1% (n = 5), p = 0.04),while nosuch an association was
found with mitral valve calcification(8.6% (n = 5) vs. 4.8% (n = 3), p = 0.40). It is worth
considering that higher galectin-3 readings in HD patients can be considered a
marker of AV calcification and further development of valve stenosis.

EAIl mAV =MV
1200

100,0 100,0
1000 1

80,0
P=0,04
G0
P=0,04

40,0

20.7

0.0 8.6
8.1 48 3,

RLL (== 2.5 ng/'ml) (n=62) RHL (> 2.5 ng/ml) (n=58)

Fig. 5. Frequency of registration of aortic and mitral valve calcification depending on
the plasma galectin-3 content (in %).

Notes: 1. AV - qortic valve; MV - mitral valve, RLL and RHL - relatively low and relatively high
galectine-3 levels in plasma.

2. Significant intergroup difference % calculated by the x? criterion for independent samples is
indicated.

Conclusions. Plasma galectin-3 RHL (> 2.5 ng/ml) was found to be associated
with a significantly lower circadian index and higher myocardial electrical instability,
manifested by elevated supraventricular and ventricular arrhythmogenesis
(significantly higher SVE and frequent VE incidence, as well as cases with paired and
group VE).

We proved the absence of any association between plasma galectin-3
concentration, EchoCG readings, structural and functional state of the myocardium,
and LV structural and geometric remodeling types. The galectin-3 RHL was shown
being associated with higher incidence of AV calcification.
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Maantok Honia FOpiiBHa
ACNCTEHT Kadepy BHYTPILLHBLOI MeanLmHN Ne3
BiHHUyskul HayioHansHUd meduyHudl yHisepcumem imeHi M.1. [Tupozosa, YkpaiHa

AHOmayis. Y cmammi 8U3Ha4YeHo acoyiayii emicmy 2a/71eKmuHy-3 8 naasmi y nayieHmia i3
2inepmoHi4Ho  xeopoboro (X) I cmadii' i3 nokasHukamu [HCMPyMeHMaasHUX Memodia
docnioxneHHs. BusHaveHo, wo emicm eanekmuHy-3 y naasmi 3Haxoousca y mexax 0,38-537
(CepedHe 3Ha4eHHs - 2,54+1,12 He/mn) 8 3aeansHitl kozopmi nayieHmis (n=120). MediaHa
NOKA3HUKA CmaHosume 2,47 (okpyeneHe 3Ha4YeHHs - 2,5), iHmepksapmusasHul posmax — 1,67 1
3,27 He/mn. Jnsi udineHHA pisHOMIDHUX 2pyn 3 8i0HOCHO HU3bKuM emicmom (BHB) i 8i0HOCHO
gucokum emicmom (BBB) eanekmuHy-3 8UKOpUCMOBYBAIU OKpy2aeHe 3HAYeHHS MeQiaHU
nokasHuka. BHB 2anekmuHy-3 0415 302a16HOI 8ubipku cknas < 2,5 | BBB - > 2,5 He/M/1 8i0N08IOHO.
3Aco8aHo, wo BBB 2anekmuHy-3 y naasmi (> 2,5 He/Ma) acoyidosaHull i3 3HAYHO HUNYOK
8eNUYUHOK YUPKAOHO20 IHOeKCY ma nidsuleHHsaM enekmpuyHoi HecmabineHoCcmi Miokapaa,
WO NposIBASIEMbLCA 3POCMAHHAM GKMUBHOCMI AK HAOW/AYHOYKO8020, MAK [ W/AYHOYKOBO20
apummozeHe3sy (8U3HA4YeHO 3HAYHO biblie 8uNAdKig HaOWAYHOYKO8OI ekcrmpacucmonii (HLLIE) i
yacmoi winyHo4vkosoi ekcmpacucmonnii (LLUE), a makoxc eunadkie 3 napHow i 2pynogoro LLIE).
JogedeHo  gidcymHicme  6yOe-AKoi  acouyiayii  emicmy  20n1ekmuHa-3 i3 NOKA3HUKaMU
exokapdioepagii  (ExoKl) [ cmpykmypHO-@yHKYIOHAA6HUM CMAHOM  Miokapda, munamu
CMPYKMYypHO-2e0MeMPUYHO20 PEMOONOBAHHA 18020 wiayHouka (/ILL). lokazaHo, wjo BBB
2a1eKmuHy-3 acoyitiosaHul 3i 3p0CMAHHAM 8unNaodkig Kanbyudikayii aopmansHO20 KAANaHy
(AK).

Knto4osi cnoea: 2canekmuH-3, 2inepmoHiYHG  x80poba, exokapdiozpagis, xoamepiacbke
MOHIMOPY8AHHS  e/1eKmpokapdiozpamu, — XPOHIYHA  KOPOHAPHA  X80poba,  W/IyHOYKO8A
eKCmpacucmonis, pPemMooento8aHHs cepus
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