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Objectives: 

OBJECTIVE: Address the principles and present the main lines of research underway in the 

field of thoracic and cardiovascular Surgery and in the studies of the pathophysiology of 
organ transplantation and systemic inflammation. Discuss the models, approaches and tools 
in experimental research, connecting the information to several fields of knowledge, such as: 
cardiocirculatory and microcirculation pathophysiology, respiratory pathophysiology, 
molecular biology, innate immunity, hormonal regulation, among others. In this context, to 
analyze the existing models, highlighting their advantages and disadvantages. To provide 

fundamental concepts of scientific evidence and translational research, providing discussion 
of the levels of evidence observed in relation to the research lines currently underway. 

Rationale: 

RATIONALE: The approach of the main research lines, models and tools in basic and 
translational research allows the deepening and expansion of studies in the fields of thoracic 

and cardiovascular surgery, pathophysiology of organ transplantation and pathophysiology of 
systemic inflammation. Additionally, it provides a discussion of the various methodological 
aspects inherent to the experimental design and the existing tools. 

Content: 

CONTENT: 1. Research Lines in Cardiothoracic Surgery, Organ Transplantation and Systemic 
Inflammation A. Alterations triggered by brain death in grafts used in organ transplantation; 
B. Principles of preservation of organs for transplantation and ex-vivo perfusion; C. 
Therapeutic tools for the maintenance of organs for transplantation; D. Studies of local and 
systemic consequences of ischemia and reperfusion process; E. Influence of sex on the 



immune response against the systemic inflammatory process; F. Hormonal regulation of 

innate immune response; G. Genetic factors and biomolecular markers related to changes in 

cardiovascular and respiratory systems; H. Ventricular remodeling and cardiovascular 
repercussions on myocardial insufficiency and pulmonary hypertension; I. Endothelial 
Modifications and ventilatory mechanics in the surgical treatment of advanced lung diseases; 
J. Circulatory and inflammatory response modifications during the use of artificial circulatory 
circuits. 2. Biological Models of Laboratory Research A. Models of brain death induction; B. 
ischemia and reperfusion Models; C. Models of transplantation and ex perfusion of thoracic 

and abdominal organs; D. infarction and myocardial or ventricular insufficiency models; E. 
Models of development of pulmonary hypertension; F. Pulmonary emphysema development 
Models. 3. Methods for Evaluating the Inflammatory Process and the Anatomical and 
Functional Alterations of the Respiratory and Cardiocirculatory Systems: A. Methods for 
assessing microcirculation alterations; B. Evaluation of changes in respiratory endothelium 
function and expression of nitric oxide synthases; C. Invasive evaluation of ventricular 

function by determination of pressure-volume curves; D. Ex-vivo perfusion methods of the 
various organs; E. Methods for quantifying local and systemic factors of the inflammatory 
process 

Type of Assessment: 

See observation field 

Notes/Remarks: 

EVALUATION: Evaluation of the course will be conducted from the seminars and the 
elaboration of a conclusion report, which should follow aspects of the research methodology 
discussed. NOTE: Minimum number of students: 4 Maximum number of students: 20 
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