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• Obesity is a chronic disease characterized by excessive accumulation of adipose tissue and lipids
forming ectopic fat deposits in different tissues, including the heart.

• Obesity is accompanied by metabolic alterations characterized by insulin resistance and cardiac
lipotoxicity.

• Excessive accumulation of lipid in the heart – lipotoxicity – can trigger multiple cellular alterations.
• Galectin-3 (Gal-3) is known to induces cardiac inflammation and fibrosis in the context of obesity

however, its role in the metabolic consequences of obesity is not totally established.
• Cardiac lipotoxicity not only involves an excessive accumulation of intramyocellular triglycerides

(TGs) in the heart but also changes in different lipid classes, as well as in their fatty acid
composition, facilitating the formation of active lipid mediators which affect metabolism and cardiac
function, in part by altering mitochondrial function.

• A common additional feature of the obese heart is impaired insulin signaling, an adaptation of the
heart to an excess of calories, which promotes the development of diabetic cardiomyopathy.

• Obesity not only alters cardiac metabolism but also increases myocardial oxygen consumption,
reduces cardiac efficiency by affecting mitochondrial function and increases oxidative stress with the
mitochondria being the main source of reactive oxygen species (ROS).

Purpose 
1. To investigate the potential role of Gal-3 in the cardiac metabolic disturbances associated with obesity.
2. To explore whether Gal-3 is involved with mitochondrial damage that occurs secondary to obesity- 

      induced lipotoxicity.
3. Analyze the effect of the specific Gal-3 inhibitor modified citrus pectin (MCP).
4. Address whether upregulation of Gal-3 is involved in the changes of glucose use observed in obese rats.

Study
1. Animal model of diet induced obesity

• Male Wistar rats were fed either a high-fat diet (HFD) containing 35% fat (n=16) or a
standard diet (CT) containing 3.5% fat (n=16) for 6 weeks. For the same period MCP
(100 mg/kg per day), was supplied to half of each group in the drinking water.

• Myocardial metabolic activity was evaluated by PET/CT at the 5 week time point.
• Additional studies were done on mitochondria isolated from cardiac cells to determine HFD

induced changes in production of reactive oxygen species (ROS), lipid accumulation, fatty acid
oxidation, protein levels of the components of mitochondrial respiratory chain complexes and
other measures of mitochondrial function.
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Background 

(more)

 First-time report of PectaSol-C MCP reducing cardiac lipotoxicity and improves the cardiac mitochondrial 
damage in obesity model.

 MCP reduced oxidative stress and normalized the levels of carnitine palmitoyltransferase 1A (CPT1A) an enzyme 
is essential for fatty acid oxidation, (MFN1) a mediator of mitochondrial fusion mitofusin 1.
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Results/Conclusions 
 MCP administration reduced cardiac lipotoxicity in rats with HFD-induced obesity:
       •  Gal-3 inhibition with MCP prevented some of the metabolic consequences of obesity 
                    by reducing cardiac lipotoxicity in which MCP reduced the excessive accumulation of 
                    triglycerides and lysophosphatidyl choline (LPC) levels in cardiac tissue. Altered levels of LPC in 
                    the serum is considered to be a specific metabolic trait associated with obesity. 
 MCP administration ameliorated lipotoxicity related mitochondrial damage:
       •  The study showed an increase of mitochondrial oxidative stress in the heart of normotensive 
                    obese animals, which was accompanied by some mitochondrial alterations: an increase in 
                    CPT1A, mitofusin 1, and respiratory chain complexes I and II, as well as a reduction of complex V. 
                    These alterations suggest that mitochondrial dysfunction is one mechanism that participates in the 
                    cardiac damage associated with obesity, as mitochondria play a central role   the energy 
                    production essential in maintaining cardiac activity.
       •  Treatment with MCP reduced oxidative stress and normalized the levels of CPT1A, mitofusin 1 
                    and respiratory chain complexes supporting suggested connections between oxidative stress, 
                    lipotocixity and mitochondrial  dysfunction. A correlation was found between the cardiac levels of 
                    TGs and LPC, and those of mitochondrial ROS in MCP-treated and untreated HFD rats.
 MCP administration did not affect insulin resistance in this study:
       •  Dietary addition of MCP did not significantly affect the increase of the homeostatic model 
                    assessment (HOMA) index in obese rats.  

Summary
 •   MCP is a promising intervention to prevent some of the metabolic consequences of obesity by 
                reducing cardiac lipotoxicity. MCP caused a reduction in the obesity induced excessive 
                accumulation of triglycerides and lysophosphatidyl choline (LPC) levels in cardiac tissue.
 •   Mitochondrial damage to cardiac tissue related to lipotoxicity and oxidative stress is prevented 
                by MCP. 
 •   MCP is a promising intervention to prevent obesity related damage to the heart including reduced 
                function of cardiac mitochondria.

Effects of Gal-3 inhibition on lipid species in 
heart from control and obese rats. Rats were fed 
a standard diet (CT) or a high fat diet (HFD) and 
treated with control vehicle or with the Gal-3 activity 
inhibitor MCP (100 mg/kg/day). Cardiac levels 
of (a) the three main types of TG, (b) total lyso 
phosphatidylcholine (LPC). Bar graphs represent the 
mean±s.e.m. of 6-8 animals.*P<0.05; **P<0.01; 
***P<0.001 vs control group. †P<0.05; 
††P<0.01; †††P<0.001 vs HFD group.

Impact of Gal-3 inhibition on cardiac 
18F-FDG-uptake and the HOMA index in 
obese rats. HOMA index of the different 
experimental groups. Bar graphs represent 
the mean± s.e.m. of 6-8 animals. *P<0.05; 
**P<0.01 control group.
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