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ASSOCIATION OF PLASMA GALECTIN-3 

CONCENTRATION IN STAGE II 

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 

II 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, рremature 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]. 

Аналіз досліджень та публікацій. 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 

https://doi.org/10.36074/grail-of-science.23.01.2026.117
https://orcid.org/0000-0002-8006-5888
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.mayoclinic.org/diseases-conditions/premature-ventricular-contractions/symptoms-causes/syc-20376757&ved=2ahUKEwijo5283OeQAxU9SvEDHViPK5wQFnoECBkQAQ&usg=AOvVaw1rowmZCZxHs0UAYW-9s_kY
https://www.mdpi.com/search?q=cardiac+remodelling
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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 II HD patients with instrumental test readings. 

Виклад основного матеріалу. 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 II 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, 10]. 

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 II HD patients, 

2-nd one - stage II HD patients with frequent VE, 3-rd group of stage II HD patients 

with CCD, and the 4-th one of stage II 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 σ - standard deviation from 

the mean (M ± σ), 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) 

Holter indicators 

RLL  

(≤2,5 ng/ml) 

(n=62) 

RHL 

(>2,5 ng/ml) 

(n=58) 

Р 

CR diurnal, beats/minute 72 (67; 81) 75 (67; 83) 0,68 

CR daytime, beats/minute 81 (74; 91) 81 (70; 93) 0,66 

CR nighttime, beats/minute 67 (63; 74) 69 (62; 74) 0,25 

CI 1,17 (1,10; 1,42) 1,13 (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 

Frequent VE,  

incidence (%) 
23 (37,1 %) 37 (63,8 %) 0,004 

VE, number/hour 
1851  

(1053; 3396) 

2561  

(1342; 3456) 
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 1 (1;1) 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 diurnal, CR daytime and CR nighttime – average daily, daytime and nighttime heart rate;  

CI – 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 χ2 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 = 

0.001) 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 χ2 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 =0.0001). 

Therefore, elevated plasma galectin-3 concentration in HD patients can be 

considered as a marker of clinically significant atherosclerotic damage to coronary 

arteries. 

 

 
 

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 %). 

P=0,0001 

n=1

4 

n=3

4 

P=0,001 

n=22 

n=3
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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). 

 

 
 

Fig. 3. Frequency of registration of single-, double- and multi-vessel coronary 

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

 

Table 2 

Echocardiographic parameters in patients with hypertension depending on plasma 

galectin-3 content (in ng/ml) 

Echocardiography indicators 
RLL (≤2,5 ng/ml) 

(n=62) 

RHL 

(>2,5 ng/ml) (n=58) 
Р 

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, ml 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/m2 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 

Е/А 0,87 (0,70; 1,02) 0,86 (0,76; 1,05) 0,65 

[author's development] 

P>0,30 
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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. 

 

    
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 χ2 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. 

 

 
Fig. 5. Frequency of registration of aortic and mitral valve calcification depending on 

the plasma galectin-3 content (in %). 
 

Notes: 1. AV – aortic valve; MV – mitral valve, RLL and RHL – relatively low and relatively high 

galectine-3 levels in plasma.  

2. Significant intergroup difference % calculated by the χ2 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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Маслюк Юлія Юріївна 

Асистент кафедри внутрішньої медицини №3 

Вінницький національний медичний університет імені М.І. Пирогова, Україна 

 

Анотація. У статті визначено асоціації вмісту галектину-3 в плазмі у пацієнтів із 

гіпертонічною хворобою (ГХ) ІІ стадії із показниками інструментальних методів 

дослідження. Визначено, що вміст галектину-3 у плазмі знаходився у межах 0,38-5,37 

(середнє значення - 2,54±1,12 нг/мл) в загальній когорті пацієнтів (n=120). Медіана 

показника становить 2,47 (округлене значення – 2,5), інтерквартильний розмах – 1,67 і 

3,27 нг/мл. Для виділення рівномірних груп з відносно низьким вмістом (ВНВ) і відносно 

високим вмістом (ВВВ) галектину-3 використовували округлене значення медіани 

показника. ВНВ галектину-3 для загальної вибірки склав ≤ 2,5 і ВВВ - > 2,5 нг/мл відповідно. 

З’ясовано, що ВВВ галектину-3 у плазмі (> 2,5 нг/мл) асоційований із значно нижчою 

величиною циркадного індексу та підвищенням електричної нестабільності міокарда, 

що проявляється зростанням активності як надшлуночкового, так і шлуночкового 

аритмогенезу (визначено значно більше випадків надшлуночкової екстрасистолії (НШЕ) і 

частої шлуночкової екстрасистолії (ШЕ), а також випадків з парною і груповою ШЕ).  

Доведено відсутність будь-якої асоціації вмісту галектина-3 із показниками 

ехокардіографії (ЕхоКГ) і структурно-функціональним станом міокарда, типами 

структурно-геометричного ремоделювання лівого шлуночка (ЛШ). Показано, що ВВВ 

галектину-3 асоційований зі зростанням випадків кальцифікації аортального клапану 

(АК). 

Ключові слова: галектин-3, гіпертонічна хвороба, ехокардіографія, холтерівське 

моніторування електрокардіограми, хронічна коронарна хвороба, шлуночкова 

екстрасистолія, ремоделювання серця 

  


