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• Aortic stenosis (AS) is a chronic inflammatory disease, and calcification plays an important role in
the progression of the disease.

• Galectin-3 (Gal-3) is a proinflammatory molecule involved in vascular osteogenesis in atherosclerosis.

Study Purpose
• To examine whether Gal-3 could mediate valve calcification in AS.

Study Design
• Blood samples and aortic valves (AVs) from 77 patients undergoing AV replacement were analyzed.
• As controls, noncalcified human AVs were obtained at autopsy (n=11).
• To induce calcification, valvular interstitial cells (VICs) were cultured in conditioning medium DMEM

F-12 supplemented with 10 mmol/L of β-glycerophosphate, 50 µg/mL of ascorbic acid, 10 nmol/L
of dexamethasone, 10% FBS, and treated in the presence or absence of the pharmacological Gal-3
activity inhibitor, modified citrus pectin (MCP; 10-6 mol/L; PectaSol-C®, ecoNugenics, Santa Rosa,
CA) every 3 days.

Results/Conclusions 
• Gal-3 was spontaneously expressed in VICs from AVs and increased in AS as compared to

control AVs.
• Positive correlations were found between circulating and valvular Gal-3 levels. Valvular Gal-3

colocalized with the VICs markers, alpha-smooth muscle actin and vimentin and with the osteogenic
markers osteopontin, bone morphogenetic protein 2, runt-related transcription factor 2, and sex-

                determining region Y-box 9.
• Gal-3 also colocalized with the inflammatory markers cd68, cd80, and tumor necrosis factor alpha.
• In vitro, in VICs isolated from AVs, Gal-3 induced expression of inflammatory, fibrotic, and osteogenic

markers through the extracellular signal regulated kinase 1 and 2 pathway (Figure 1).
• Gal-3 expression was blocked in VICs undergoing osteoblastic differentiation using its

pharmacological inhibitor, MCP, or the clustered regularly interspaced short palindromic
repeats/Cas9 knockout system (Figure 2).

• Gal-3 blockade and knockdown decreased the expression of inflammatory, fibrotic, and osteogenic
markers in differentiated VICs (Figure 2)
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Background 

 PectaSol-C MCP  blockade of galectin-3 (Gal-3) and knockdown decreased the
expression of inflammatory, fibrotic, and osteogenic markers in differentiated valvular
interstitial cells (VICs).

 Gal-3 was spontaneously expressed in VICs from aortic valves (AV) and increased in
aortic stenosis as compared to control AV.

 Valvular Gal-3 colocalized with the VICs markers, alpha-smooth muscle actin and
vimentin, and with the osteogenic markers, osteopontin, bone morphogenetic protein 2,
runt-related transcription factor 2, and sex-determining region Y-box 9.
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Figure 1. Gal-3 induces inflammation, ECM components, and calcification markers in VICs. Effects of Gal-3 on inflammatory markers, 
ECM components (A), and calcification markers (B) in VICs. Effects of Gal-3 on phosphorylation of intracellular pathways in VICs (C). 
Effects of cell signaling chemical inhibitors on the proinflammatory and profibrotic effect of Gal-3 in VICs (D). Effects of cell signaling 
chemical inhibitors on the pro-osteogenic effect of Gal-3 in VICs (E). All conditions were performed at least in triplicate. Histogram 
bars represent the mean±SEM of 6 assays in arbitrary units ( AU) normalized to stain free for protein and to β‐actin and HPRT for 
cDNA. *P<0.05 versus control; P<0.05 vs Ga-3. Akt indicates protein kinase B; BMP, bone morphogenetic protein; CCL2, C‐C motif 
chemokine ligand 2; Col1a1, collagen type I alpha 1 chain; ECM, extracellular matrix; ERK1/2, extracellular signal-regulated kinase 1 
and 2; Gal-3, galectin-3; HPRT, hypoxanthine‐guanine phosphoribosyltransferase; IL, interleukin; MAPK, mitogen‐activated protein kinase; 
NFκB, nuclear factor kappa B; Runx2, runt‐related transcription factor 2; Sox‐9, SRY (sex‐determining region Y)‐box 9; α‐SMA, alpha‐
smooth muscle actin; TNF‐α, tumor necrosis factor alpha; VICs, valvular interstitial cells.
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Summary
• Gal-3, which is overexpressed in AVs from AS patients, appears to play a central tole

in calcification in AS.
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Figure 2. Gal-3 inhibition reduces inflammation, ECM components, and calcification markers in VICs. Effects of the pharmacological 
inhibitor of Gal-3, MCP, on inflammation, Gal-3, fibronectin protein levels (A), and calcification markers (B) in VICs cultured in osteogenic 
medium. Effects of the Gal-3 knockout (KO) on inflammation, Gal-3, fibronectin protein levels (C), and calcification markers (D) in VICs 
cultured in osteogenic medium. All conditions were performed at least in triplicate. Histogram bars represent the mean±SEM of 4 
assays in arbitrary units ( AU) normalized to stain free for protein. *P<0.05 versus control. BMP, bone morphogenetic protein; ECM, 
extracellular matrix; Gal-3, galectin-3; IL, interleukin; MCP, modified citrus pectin; Runx2, runt-related transcription factor 2; Sox ‐9, SRY 
(sex-determining region Y)‐box 9; VICs, valvular interstitial cells.




