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Abstract
[bookmark: _GoBack]Statement of the Problem: Myocarditis is an inflammation of the myocardium with necrosis of the cardiac myocyte cells. Biopsy-proven myocarditis typically demonstrates myocardial inflammatory infiltrate with lymphocytes, neutrophils, eosinophils, giant cells, granulomas, or a mixture. The purpose of this study is to develop a computational model with theoretical nuclear physics methods for molecular mechanisms in inflammatory cardiomyopathy and developmental problems. Methodology & Theoretical Orientation: The simulation experiments were done on Matlab6.5 under the same condition as the physiological experiments. The molecular docking was conducted with the tool AutoDock Vina (version 1.1.2), as implemented in the MolAr (Molecular Architecture) software. ConSurf was used for the evolutionary conservation analysis. The key docking complexes were evaluated by molecular dynamics (MD) simulation using the GROMOSA7 all-atom force field and performed using GROMACS 5.1 software. The other programs used in this research were: ACD/ChemSketch, Swiss-PdbViewer, ABCpred, BepiPred-2.0, ElliPro, DEseq, GOseq, FunRich, Cytoscape, BiNGO, PepSurf, PyMol, ICM-Browser, Visual Molecular Dynamics (VMD), Cell Illustrator, C-ImmSim, Simmune, GENESIS, Spartan, MacroModel, SYBYL, and Jaguar. Findings: This study suggests that the chemokine receptor CCR3 is defined as a Th2 immunomodulatory profile and the chemokine receptor CCR4 is selectively expressed by T helper 2 (TH2) cells and Treg cells, thus being linked to the production of regulatory cytokines such as IL-10. The high frequency of CD8+T lymphocytes that produce granzyme/perforin suggests the participation in the cytotoxic activity, with an aggravation of tissue destruction in the cardiac muscles. The presence of conformational changes in sCD14, TNF-a, sTNF-R1 and sTNF-R2 favor immune-inflammatory activation in cardiac tissue. TNF-a induces myocyte necrosis through a cytotoxic mechanism related to complement pathway, induction of NO synthetase and local hyperproduction of free radicals damaging the heart and nervous tissues. Conclusion & Significance: Understanding pathological mechanisms should help developing therapeutic tools to treat the inflammatory cardiomyopathy and developmental problems.
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Figure: Human C-Reactive Protein in complex with Zinc
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