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Introduction

Inflammation is one of the cornerstones of atherosclerosis and an important cause of
stroke and cardiovascular disease (CVD) [1]. Galectin-3 (Gal-3), one of the soluble galactoside-
binding lectins, induces phagocytosis and proliferation of vascular smooth muscle cells and
accelerates atherogenesis [2]. Gal-3 is a predictor of mortality in coronary artery disease (CAD)
[3]. Elevated Gal-3 expression causes the development of cardiovascular diseases. We aimed to
review Gal-3's impact on CAD.

Fibroblasts, endothelial cells, neutrophils, monocytes/macrophages, dendritic cells, and
inflammatory cells are involved in the release of Gal-3. Gal-3 affects inflammation stages such
as neutrophil adhesion, monocyte/macrophage chemoattraction, apoptotic neutrophils
opsonization, and activation of mast cells [4, 5]. It has a significant correlation with CAD, and it
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Gal-3 in heart failure (HF)

Increasing Gal-3 levels may reflect the degree of
myocardial fibrosis, determined by cardiac magnetic resonance
(CMR). Increased Gal-3 levels may indicate left ventricular (LV)
diastolic dysfunction (Figure 1) [10, 11]. Gal-3 has recently been
added to the class of useful prognostic markers as an important
predictor of HF [12]. Hashmi and Al-Salam et al. reported
transcriptional translational Gal-3 expression in the early stage of
the ischemic left ventricular myocardium [13].

Figure 1: Galectin-3 and myocardial fibrosis

Coromilas et al. [14] demonstrate that Gal-3 can be used
as a useful biomarker to assess prognosis in patients with HF
with a left ventricular assist device. Gal-3 is a marker of
inflammation that is not affected by acute cardiac volume or
pressure increase compared to BNP. The role of Gal-3 in heart
transplant follow-up may be better understood through more
studies. In a cohort study, Rieth et al. [15] found a positive
correlation between high Gal-3 and systolic dysfunction.

Gal-3 was highly detected in myofibroblasts as an
independent determinant of myocardial fibrosis [16]. Liu et al.
[17] showed that the inhibition of the transforming growth
factor-p (TGF-B)/signal protein 3 (Smad3) pathway by AC-
SDKP also regressed the Gal-3-activated profibrotic process and
improved cardiac remodeling. Thus, the interaction of gal-3 and
TGF-B/Smad3 protein signal transduction pathway proved to
cause myocardial remodeling. Another study showed that
suppression of Gal-3 reduces type | collagen synthesis and
accumulation [18]. Decreasing Gal-3 expression effectively
reduces oligomyositis fibrinolysis. In addition, Gal-3 triggers
cardiac fibroblast proliferation, collagen deposition, and
ventricular dysfunction [19].

The reliability of this result was confirmed after the
elimination of various confounding variables affecting the
prognosis in patients with normal ejection fraction (EF). Gal-3
may cause LV hypertrophy in hypertrophic cardiomyopathy
(HCM) [20]. It may be useful for identifying major adverse
cardiac events (MACE) in HCM.

Gal-3 in diabetes mellitus (DM)

Gal-3 levels may increase in type 2 DM [21]. Despite
insufficient evidence, Gal-3 is thought to cause microvascular
and macrovascular complications in type 2 DM [22]. It may be a
potential biomarker for myocardial and structural lesions in
patients with Type 2 DM complicated with hypertension [23].
Gal-3 was also proven to have an important role in the
physiopathogenesis of diabetic nephropathy [24]. It was
negatively correlated with glycosylated hemoglobin levels, and
its level was significantly decreased with metformin treatment.
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Thus, it may play a role in the development and progression of
diabetes [25].

Experiments showed that recombinant Gal-3 given
exogenously may cause insulin resistance in vitro. Its mechanism
may rely on a possible inhibition of insulin signaling by binding
of gal-3 to the insulin receptor [26]. The induction of insulin
resistance by gal-3 may also be related to its proinflammatory
role in lipid-related metabolic disorders [27]. Pang et al. [28]
claimed that gal-3 has an active role in glucose intolerance and
obesity in mice.

Gal-3 in myocardial infarction (MI)

Some researchers assumed that Gal-3 has an active role
in the formation of atherogenesis. Furthermore, it transports
modified lipoproteins in the proinflammatory pathway in
atherosclerosis [29]. Gal-3 levels may increase in MI. A higher
Gal-3 was proven to be a strong predictor of MACE at 30 days
follow-up [30].

Gal-3 is an essential marker for determining
atherosclerotic plague burden and stability [31]. Higher Gal-3
levels were observed in macro-calcified plaques [32]. The
inhibition of gal-3 probably prevents the atherosclerotic process.
The inhibition of Gal-3 may be a new therapy regimen in
atherosclerosis by providing plaque stabilization [33].

Mayr et al. [34] demonstrated the relationship between
post-MI left ventricular dysfunction and Gal-3. The association
of Gal-3 with increased formation of oxidized low-density
lipoprotein cholesterol (LDL-C) and vascular smooth muscle cell
activation was demonstrated. This relationship predisposes to
atherosclerotic plaque formation and M1 [35].

Winter et al. [36] argued that increased Gal-3 is a potent
factor for MI recurrence. Also, Aksan et al. [37] demonstrated
that Gal-3 is a successful agent in determining the severity of
CAD. Gleissner et al. [38] showed that increased levels of the
Gal-3 binding protein (Gal-3BP) were related to long-term
mortality. Based on these findings, it may be assumed that Gal-
3BP levels could be a marker of inflammatory and metabolic
stress rather than a reflection of coronary atherosclerotic plaque
instability.

Gal-3 in atrial fibrillation (AF)

In the Framingham Heart Study (FHS), 3450 patients
were followed 10 years. In a 10-year follow-up, it was observed
that the incidence of AF increased with high serum Gal-3 [39].
Gal-3 value was higher in patients with AF than those with sinus
rhythm [40]. Gal-3 was also correlated with AF duration and left
atrial diameter [41], and significantly higher in the presence of
spontaneous echo contrast (SEC) and left atrial thrombus [42].

After radiofrequency ablation, Gal-3 and left atrial
diameter were independent risk factors for recurrent AF [43].
The interaction of Gal-3 with AF is thought to be via atrial
remodeling and myocardial fibrosis. This mechanism could shed
light on future research [44].

Gal-3 in Kawasaki disease (KD)

Numano et al. [45] found high Gal-3 in KD with a giant
coronary aneurysm. Gal-3 may be a clinical marker for
myocardial and vascular fibrosis in KD, with precise imaging
techniques and measurement of procollagen fragments. Gal-3
therapy may provide functional improvement in myocardial cells
in KD.
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Conclusion

The role of Gal-3 in determining atherosclerotic plaque
burden and CAD severity is still debated in the current scientific
world. Increased Gal-3 levels in CAD suggest that it is part of
the atherosclerotic inflammatory process. Today, Gal-3 is
considered as a new marker associated with HF and other CV
events according to different clinical trials. Presumably, the
inhibition of Gal-3 will be useful in preventing atherosclerosis.
Strategies to diminish the gal-3 function may provide a different
perspective in the treatment of atherosclerotic diseases.
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