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Extracellular matrix : atrial fibrillation ; harmonics optic microscopy : entropy
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Atrial fibrillation is associated with fibrosis and atrial remodeling. Enhanced expression of extracellular matrix (ECM) proteins in atrium will cause atrial cells separation by fibrotic depositions, which may
increase the incidence of atrial fibrillation. Besides, elevated circulating level of collagen I, collagen 111, fibronectin protein and collagen type I degradation marker in atrial fibrillation patient had been
found for years. Studies were done for potential clinical use of these serum markers for diagnostic and prognostic propose in atrial fibrillation patient, but no studies about the relation of these markers and
collagen fiber alignment in atrium were done. Harmonics-based optical microscopy has been widely applied in biomedical researches. Third-harmonic-generation can provide morphologic information
including the distribution of atrial cells and second harmonic generation can provide distribution of collagen fibers. By utilizing second-harmonic-generation and third-harmonic-generation, we can observe
collagen fiber alignment directly. Its noninvasiveness to the studied materials makes it a potential in vivo examination tool in the future. In this case-control study, we will exam the atrium tissue taken from
patient receiving open heart surgery by harmonic optical microscopy. The collagen alignment and quantify in patient with sinus rhythm and atrial fibrillation will be compared. Besides, we will check their
serum collagen I, collagen Il1, fibronectin protein and collagen type | degradation marker level by quantitative western blotting techniques and immunohistochemical methods. From the second year we
will induce sustained atrial fibrillation by rapid pacing in Yorkshire-Landrace pigs. Then the different part of atrial tissue will be examed by harmonic optical microscopy to see if there is geographically
distribution difference of collagen alignment in different atrial tissue. In the third year we will give these normal sinus rhythm and atrial fibrillation pigs statin or angiotension converting enzyme inhibitor

for 3 months, and check the atrial tissue by harmonic optical microscopy to see if these medication change the collagen alignment.






