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Effect of sardine oil loaded vanillic acid grafted chitosan microparticles on improvement of metabolic 
and immune responses in experimental rats and attenuation of Doxorubicin-induced cardiotoxicity in 
cardiomyoblast cell lines
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The effect of sardine oil loaded vanillic acid grafted chitosan microparticles on improvement of metabolic and immune responses 
in experimental rats and attenuation of doxorubicin-induced cardiotoxicity in cardiomyoblast cell lines were assessed. 

Encapsulation with vanillic acid grafted chitosan (VA-CS) was done to improve stability and impart sustained release of omega-3 
rich sardine oil. Characterization of VA-CS was carried out with the help of FTIR spectroscopy and NMR. Sardine oil loaded VA-CS 
microparticles were fed to 3 groups (n=6) of male albino rats namely Group-I: Control, Group-II: 1% sardine oil loaded microparticles 
and Group-III: 3% sardine oil loaded microparticles for 60 days to assess metabolic and immune responses. The blood analysis 
showed an increase of hemoglobin and platelet count in the sample treated group (1%). Lipid profiling showed that both triglycerides 
and LDL level is decreased in the sample treated group (1%). Antioxidant enzymes were monitored such as catalase, LDH, MDH, 
GST and GPx. Significant activation of antioxidant defense system was observed in the sample treated group (1%). An increase in 
IgG was observed in 1% treated sample and is the indication of immunostimulation. Cytoprotective effect was observed in in vitro 
cytotoxicity assay using H9C2 cardiomyocytes when treated with a sample concentration of 12.5 µg. Results of apoptosis by double 
fluorescent staining and Caspase-3 evaluation substantiated the above findings. Membrane potential, relative expression of NF-κB 
by PCR and ROS determination confirmed the protective effect against doxorubicin-induced cardiotoxicity. The results revealed 
that this encapsulated sardine oil may be responsible for a significant cell protection against doxorubicin-induced oxidative stress. In 
conclusion, improvement of strong metabolic and antioxidant defense system in an animal model is confirmed and it could be the 
reason behind the positive cardioprotective effect exerted by stable sardine oil.
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