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• Galectin-3 (Gal-3) is increased in heart failure (HF) and promotes cardiac fibrosis & inflammation.
• Oxidative stress is a contributing factor to HF in which chronic exposure to reactive oxygen

species (ROS) leads to cardiac apoptosis, fibrosis, and dysfunction.
• Oxidative stress could be one of the mechanisms by which Gal-3 promotes cardiac damage.
• Mitochondria occupy approximately 30% of the cell volume in the heart, and they are the primary

source of ROS which can trigger oxidative stress and contribute to HF.
• Proteins involved in mitochondrial function such as prohibitin (PHB) protect cardiomyocytes

from oxidative stress-induced damage.
• In the heart, antioxidant systems include superoxide dismutase, catalase, peroxiredoxins (Prxs)

and glutathione peroxidase. A number of basic and clinical studies have demonstrated that Prxs
help to control intracellular peroxide levels in the heart.

• Prxs are distributed in cytosol, mitochondria and peroxisomes, where ROS are also produced.
Moreover, Prxs are diminished in hypertensive models and regulate vascular homeostasis and
cardiomyocyte survival

• Previous studies showed that spontaneously hypertensive rats (SHR) developed cardiac remodeling
and elevated cardiac Gal-3 levels that were normalized by Gal-3 inhibition with PectaSol-C®

Modified Citrus pectin (MCP) (ecoNugenics, Santa Rosa, CA).
Study Purpose

• To investigate whether Gal-3 modulates oxidative stress in human cardiac fibroblasts, in experimental
animal models and in human aortic stenosis (AS).

• To evaluate the effects of Gal-3 blocker, modified citrus pectin (MCP) (PectaSol-C®, ecoNugenics,
Santa Rosa, CA) on oxidative stress markers in an animal model of hypertension.

Study Design
        in vitro

• Using proteomics and immunodetection approaches, Gal-3 and multiple oxidative stress markers
were evaluated in cardiac fibroblasts and Gal-3 silenced cells.

• Cells were stimulated with Gal-3 for 24 hours for protein analysis at a concentration 100-fold
higher than Gal-3 plasma levels in pathological conditions vs controls.

        in vivo
• Control mice and Gal-3 knockout mice (n=8/group).
• Normal rats (n=8) and spontaneously hypertensive rat (SHR) model (n=16).
• Half of the animals of SHR group received MCP (100 mg/kg per day) for 6 weeks in the drinking

water; animals sacrificed, and heart tissue evaluated (Fig. 1)
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Background 

(more)

 First study to report that Pure honokiol (HNK) suppresses the EZH2/miR-143 axis to inhibit urinary 
bladder cancer (UBC) cell proliferation, invasion, and stemness.

 Also, this study found that the anticancer effects of HNK on UBC cells are a general effect.

 There was also minimal toxicity to the animals.
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        Human
• Serum from 87 patients with severe AS referred for aortic valve replacement evaluated for Gal-3

levels, Prx-4, total antioxidant capacity and peroxide levels.
• Myocardial biopsies were obtained from 26 of these patients. As controls, myocardial biopsies

from subjects who have died from non-cardiovascular-related diseases were obtained at autopsy
(Control, n=13).

(more)

Figure 1. Prx-4 expression and oxidative stress molecules 
in a spontaneously hypertensive rat (SHR) model. Prx-4 
expression (A), total antioxidant capacity (B), peroxide 
levels (C) oxidative stress markers (D) and PHB expression 
(E) was measured in hearts from WKY, SHR and SHR
treated with MCP. All conditions were performed at 
least in triplicate. Histogram bars represent the mean ± 
SEM of each group of animals (n ≥ 8 per group). For 
total antioxidant capacity and peroxide levels, data 
were expressed as a fold change relative to WKY rats. 
For Western blot experiments, protein densitometry was 
expressed in arbitrary units (AU) once normalized to 
stain-free gel for protein. *p<0.05 versus WKY. WKY, 
Normotensive Wystar-Kyoto rats; TAC, total antioxidant 
capacity; CML, carboxy-methyl-lysine.
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Results/Conclusions
        in vitro
 •   Gal-3 down-regulated the anti-oxidant peroxiredoxin-4 (Prx-4) in cardiac fibroblasts, increased 
                peroxide and malondialdehyde and decreased total antioxidant capacity.
 •   PHB-2 protein content (mitochondrial protein) was significantly reduced Prx-4 silencing increased 
                oxidative stress markers. 
 •   In Gal-3-silenced cells Prx-4 was increased and oxidative stress markers were decreased.
        in vivo
 •   In heart tissue from Gal-3 knock-out mice, Prx-4 was increased, oxidative stress markers decreased, 
                total antioxidant capacity increased, PHB-2 expression increased vs. controls. 
 •   SHR exhibited decreased cardiac Prx-4 levels and PHB-2 expression was, MDA increased. 
 •   MCP treatment in SHR restored cardiac Prx-4 and improved oxidative status (Fig. 1).
        Human
 •   Circulating Gal-3 was increased in AS patients, associated with oxidative stress and decreased Prx-4.
 •   In AS myocardial biopsies, Gal-3 up-regulation paralleled a decrease in Prx-4 and in PHB-2.

Summary
 •   The study shows that the oxidant role of Gal-3 could be, at least in part, through the modulation 
                of antioxidant capacity since it is able to decrease the protective Prx-4 in cardiac fibroblasts, 
                leading to increase oxidative stress mediators.
 •   Oxidative stress could be a new pathogenic mechanism by which Gal-3 induces cardiac damage.
 •   MCP shows promising intervention to protect the heart against the damaging effects of 
                oxidative stress.




