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Objectives: 

OBJECTIVES: To teach the students the advanced knowledge about the cardiovascular 
adaptations associated with molecular, cellular and morphologic changes provoked by exercise 
training. To develop a critical attitude regarding the role of exercise in the cardiovascular 
diseases. To establish a favorable environment to develop the interest in exercise cardiology.  

Rationale: 

RATIONALE: Accumulated evidence show that exercise provokes remarkable adaptations in 
the cardiovascular system. More recently, we learned that exercise training is an important 
strategy in the prevention and treatment of cardiovascular diseases. Therefore, to understand 
the benefits of the exercise training on the cardiovascular system and, in addition, its 
therapeutic role is extremely relevant. In this course, the effects of exercise on cardiovascular 

system in a translational context from cells to patients will be deeply discussed. Emphasis will 

be given to hypertension, coronary insufficient and heart failure. The effects of exercise on 
oncologic patients who develop cardiovascular disease due to drug treatment or cancer itself 
will be equally presented and discussed. Finally, it will be provided laboratory lectures to 
approximate the theorical teaching to practical experience.  

Content: 

CONTENT: Theorical Physiological hypertrophy provoked by exercise training: molecular basis 
Physiological limits of hypertrophy in athletes Exercise in the treatment of hypertension: role 
of microRNAs Autonomic and hemodynamic changes in coronary artery disease: benefits of 
exercise Exercise in patients with heart failure Exercise in oncologic patients with 
cardiovascular disease Practical Direct evaluation of the sympathetic nerve activity in humans 

Noninvasive evaluation of peripheral circulation at rest and during exercise Muscle biopsy in 
humans  

Type of Assessment: 



EVALUATION: Writing and oral presentation about topics presented in the course  

Notes/Remarks: 

NOTE: Minimum number of students: 5 Maximum number of students: 20  

Bibliography: 

BIBLIOGRAFIA: 1. Albini A, Pennesi G, Donatelli F, et al. Cardiotoxicity of anticancer drugs: 
The need for cardio- oncology and cardio-oncological prevention. J Natl Cancer Inst 102:14-
25, 2010. 2. Alves CR, da Cunha TF, da Paixão NA, et al. Aerobic exercise training as therapy 
for cardiac and cancer cachexia. Life Sci 15;125C:9-14, 2015. 3. Alves CRR, Das Neves WS, 
De Almeida NR, et al. Exercise training reverses cancer-induced oxidative stress and decrease 
in muscle COPS2/TRIP15/ALIEN. Mol Metab. 35:101012, 2020. 4. Alves MJ, Rondon MU, 

Santos AC, et al. Sympathetic nerve activity restrains reflex vasodilatation in heart failure. Clin 
Auton Res 17(6):364-369, 2007. 5. Alves MJNN, dos Santos MR, Nobre TS, et al. Mechanisms 
of blunted muscle vasodilation during peripheral chemoreceptor stimulation in heart failure 
patients. Hypertension 60(3):669-76, 2012. 6. Antunes LM, Trevizan P, Bacurau AV, et al. 
Effects of aerobic and inspiratory training on skeletal muscle microRNA-1 and downstream-
associated pathways in patients with heart failure. J. Cachex Sarcop Muscle. 11:89-102, 2019. 
7. Antunes-Correa LM, Ueno-Pardi LM, Trevizan PF, et al. The influence of aetiology on the 

benefits of exercise training in patients with heart failure. Eur J Prev Cardiol 
1:204748731668353, 2017. 8. Antunes-Correa LM, Nobre TS, Groehs RV, et al. Molecular 
basis for the improvement in muscle metaboreflex and mechanoreflex control in exercise-
trained humans with chronic heart failure. Am J Physiol Heart Circ Physiol 307(11):H1655-66, 
2014. 9. Antunes-Correa LM, Kanamura BY, Melo RC, et al. Exercise training improves 
neurovascular control and functional capacity in heart failure patients regardless of age. Eur J 

Prev Cardiol 19(4):822-9, 2012. 10. Antunes-Correa LM, Melo RC, Nobre TS, Ueno LM, et al. 
Impact of gender on benefits of exercise training on sympathetic nerve activity and muscle 

blood flow in heart failure. Eur J Heart Fail 12(1): 58-65, 2010. 11. Azevedo LF, Perlingeiro 
PS, Brum PC, et al. Exercise intensity optimization for men with high cardiorespiratory fitness. 
J Sports Sci 29(6): 555-61, 2011. 12. Azevedo LF, S Perlingeiro P, Hachul DT, et al. Sport 
Modality Affects Bradycardia Level and Its Mechanisms of Control in Professional Athletes. Int 
J Sports Med 35(11):954-959, 2014. 13. Bacurau AV, Cunha TF, Souza RW, et al. Aerobic 

exercise and pharmacological therapies for skeletal myopathy in heart failure: Similarities and 
difference. Oxid Med Cell Longev 4374671, 2016. 14. Bacurau AV, Jardim MA, Ferreira JC, et 
al. Sympathetic hyperactivity differentially affects skeletal muscle mass in developing heart 
failure: role of exercise training. J Appl Physiol. 106(5):1631-1640, 2009. 15. Barretto AC, 
Santos AC, Munhoz R, et al. Increased muscle sympathetic nerve activity predicts mortality in 
heart failure patients. Int J Cardiol 135(3):302-307, 2009. 16. Bechara LR, Moreira JB, Jannig 
PR, et al. NADPH oxidase hyperactivity induces plantaris atrophy in heart failure rats. Int J 

Cardiol 175(3):499-507, 2014. 17. Blanco-Rivero J, Roque FR, Sastre E, et al. Aerobic exercise 
training increases neuronal nitric oxide release and bioavailability and decreases noradrenaline 
release in mesenteric artery from spontaneously hypertensive rats. J Hypertens 31(5):916-

26, 2013. 18. Bouchard C, Antunes-Correa LM, Ashley EA, et al. Personalized preventive 
medicine: genetics and the response to regular exercise in preventive interventions. Prog 
Cardiovasc Dis 57(4):337- 346, 2015. 19. Bowen TS, Rolim NP, Fischer T, et al. Heart failure 

with preserved ejection fraction induces molecular, mitochondrial, histological, and functional 
alterations in rat respiratory and limb skeletal muscle. Eur J Heart Fail 17(3):263-72, 2015. 
20. Bozi LH, Maldonado IR, Baldo MP, et al. Exercise training prior to myocardial infarction 
attenuates cardiac deterioration and cardiomyocyte dysfunction in rats. Clinics 68(4):549-56, 
2013. 21. Brandão Rondon MUPB, Alves MJNN, Braga AMFW, et al. Postexercise blood pressure 
reduction in elderly hypertensive patients. J Am Coll Cardiol 39:676-682, 2002. 22. Brum PC, 
Bacurau AV, Cunha TF, et al. Skeletal myopathy in heart failure: effects of aerobic exercise 

training. Exp Physiol 99(4):616-20, 2014. 23. Bueno CR Jr, Ferreira JC, Pereira MG, et al. 
Aerobic exercise training improves skeletal muscle function and Ca2+ handling-related protein 
expression in sympathetic hyperactivity-induced heart failure. J Appl Physiol 109(3): 702-9, 
2010. 24. Campos JC, Queliconi BB, Dourado PM, et al. Exercise training restores cardiac 
protein quality control in heart failure. PLoS One 7(12):e52764, 2012. 25. Cardoso JN, Grossi 

A, Del Carlo CH, et al. Mortality rates are going down in clinical use of inotropics. Temporal 
trends for prognosis in acute decompensated heart failure (1992/1999- 2005/2006). Int J 

Cardiol 175(3):584-586, 2014. 26. Costa TSR, Urias U, Negrao MV, et al. Breast cancer 



promotes cardiac dysfunction through deregulation of cardiomyocyte Ca2+-handling protein 

expression that is not reversed by exercise training. J Am Heart Assoc. 10(5): e018076, 2021. 
27. Couto GK, Britto LR, Mill JG, Rossoni LV. Enhanced nitric oxide bioavailability in coronary 
arteries prevents the onset of heart failure in rats with myocardial infarction. J Mol Cell Cardiol 
86:110- 20, 2015. 28. Cunha TF, Bacurau AV, Moreira JB, et al. Exercise training prevents 
oxidative stress and ubiquitin-proteasome system overactivity and reverse skeletal muscle 
atrophy in heart failure. PLoS One 7(8):e41701, 2012. 29. Da Silva ND Jr, Fernandes T, Soci 
UP, et al. Swimming training in rats increases cardiac MicroRNA-126 expression and 

angiogenesis. Med Sci Sports Exerc 44(8):1453-62, 2012. 30. De Andrade LH, de Moraes WM, 
Matsuo Junior EH, et al. Medeiros A. Aerobic exercise training improves oxidative stress and 
ubiquitin proteasome system activity in heart of spontaneously hypertensive rats. Mol Cell 
Biochem 402(1-2):193-202,2015. 31. De Matos LD, Caldeira N de A, Perlingeiro P de S, et al. 
Cardiovascular risk and clinical factors in athletes: 10 years of evaluation. Med Sci Sports Exerc 
43(6): 943-50, 2011. 32. De Matos LD, Gardenghi G, Rondon MU, et al. Impact of 6 months 

of therapy with carvedilol on muscle sympathetic nerve activity in heart failure patients. J Card 

Fail 10(6):496-502, 2004. 33. De Mello Franco FG, Santos AC, Rondon MU, et al. Effects of 
home-based exercise training on neurovascular control in patients with heart failure. Eur J 
Heart Fail 8(8):851-855, 2006. 34. De Sá Perlingeiro P, Azevedo LF, Gomes-Santos IL, et al. 
Neurovascular control and cardiac structure in hypertensive amateur runners. Med Sci Sports 
Exerc 248(1): 26-32, 2016. 35. Di Vanna A, Braga AM, Laterza MC, et al. Blunted muscle 
vasodilatation during chemoreceptor stimulation in patients with heart failure. Am J Physiol 

Heart Circ Physiol 293(1):H846-852, 2007. 36. Dos Santos MR, Da Fonseca GWP, Sherveninas 
LP, et al. Android to gynoid fat ratio and its association with functional capacity in male patients 
with heart failure. ESC Heart Failure. 7(3):1101-1108, 2020. 37. Fairey AS, Courneya KS, Field 
CJ, et al. Physical exercise and immune system function in cancer survivors: A comprehensive 
review and future directions. Cancer 94:539-551, 2002. 38. Ferreira-Santos L, Martinez DG, 
Nicolau JC, et al. Neurovascular control during exercise in acute coronary syndrome patients 
with Gln27Glu polymorphism of &#946;2-adrenergic receptor. Plos One 12: e0173061, 2017. 

39. Fernandes LG, Tobias GC, Paixão AO, et al. Exercise training delays cardiac remodeling in 
a mouse model of cancer cachexia. Life Sci. 5:118392, 2020. 40. Fernandes T, Baraúna VG, 

Negrão CE, et al. Aerobic exercise training promotes physiological cardiac remodeling involving 
a set of microRNAs. Am J Physiol Heart Circ Physiol 15;309(4):H543-52, 2015. 41. Fernandes 
T, Hashimoto NY, Magalhães FC, et al. Aerobic exercise training induced left ventricular 
hypertrophy involves regulatory MicroRNAs, decreased angiotensin-converting enzyme-

angiotensin II, and synergistic regulation of angiotensin-converting enzyme 2- angiotensin. 
Hypertension 1-7(58):182-189, 2011. 42. Fernandes T, Magalhães FC, Roque FR, et al. 
Exercise training prevents the microvascular rarefaction in hypertension balancing angiogenic 
and apoptotic factors: role of MicroRNAs-16, - 21, and -126. Hypertension 59: 513-520, 2012. 
43. Fernandes T, Nakamuta JS, Magalhães FC, et al. Exercise training restores the endothelial 
progenitor cells number and function in hypertension: implications for angiogenesis. J 
Hypertens 30(11):2133-43, 2012. 44. Fernandes T, Soci UPR, Oliveira EM. Eccentric and 

concentric cardiac hypertrophy induced by exercise training: microRNAs and molecular 
determinants. Braz J Med Biol Res 44 (9) 836- 847,2011. 45. Ferreira JC, Bacurau AV, Bueno 
CR Jr, et al. Aerobic exercise training improves Ca2+ handling and redox status of skeletal 
muscle in mice. Exp Biol Med 235(4): 497-505, 2010. 46. Fonseca GWP, Santos MR, Souza 

FR, et al. Discriminating sarcopenia in overweight/obese male patients with heart failure: the 
influence of body mass index. ESC Heart Failure. 7(1):85-92, 2020. 47. Fonseca GWPD, Santos 
MRD, Souza FR, et al. Sympatho-vagal imbalance is associated with sarcopenia in male 

patients with heart failure. Arq Bras Cardiol. 112(6):739-746, 2019. 48. Fraga R, Franco FG, 
Roveda F, et al. Exercise training reduces sympathetic nerve activity in heart failure patients 
treated with carvedilol. Eur J Heart Fail 9(6-7): 630-636, 2007. 49. Gao L, Wang W, Liu D, et 
al. Exercise training normalizes sympathetic outflow by central antioxidant mechanisms in 
rabbits with pacing-induced chronic heart failure. Circulation 115:3042-3044, 2007. 50. Gava 
NS, Véras-Silva AS, Negrão CE, et al. Low- intensity exercise training attenuates cardiac 

&#61538;- adrenergic tone during exercise in spontaneously hypertensive rats. Hypertension 
26:1129- 1133, 1995. 51. Gielen S, Adams V, Mobius-Winkler S, et al. Anti-inflammatory 
effects of exercise training in the skeletal muscle of patients with chronic heart failure. J Am 
Coll Cardiol 3;42(5):861-868, 2003. 52. Gomes-Santos IL, Fernandes T, Couto GK, et al. 
Effects of exercise training on circulating and skeletal muscle Renin-Angiotensin system in 
chronic heart failure rats. PLoS One 9(5):e98012, 2014. 53. Grande AJ, Silva V, Riera R, et al. 

Exercise for cancer cachexia in adults. Cochrane Database Syst Rev 11:CD010804, 2014. 54. 

Groehs RV, Negrao MV, Hajjar LA, et al. Adjuvant treatment with 5-Fluorouracil and Oxaliplatin 
does not influence cardiac function, neurovascular control, and physical capacity in patients 
with colon cancer. Oncologist. 25(12):e1956-e1967, 2020. 55. Groehs RV, Antunes-Correa 



LM, Nobre TS, et al. Muscle electrical stimulation improves neurovascular control and exercise 

tolerance in hospitalised advanced heart failure patients. Eur J Prev Cardiol 23:1599-1608, 
2016. 56. Groehs RV, Toschi-Dias E, Antunes-Correa LM, et al. Exercise training prevents the 
deterioration in the arterial baroreflex control of sympathetic nerve activity in chronic heart 
failure. Am J Physiol Heart Circ Physiol 1;308(9):H1096-102, 2015. 57. Hajjar LA, Mathias C. 
Cardio-Oncology in Brazil. JACC CardioOncol. 2: 340-342, 2020. 58. Hambrecht R, Gielen S, 
Linke A, et al. Effect of exercise on coronary endothelial function in patients with coronary 
artery disease. N Engl J Med 342:454-460, 2000. 59. Hornsby WE, Douglas PS, West MJ, et 

al. Safety and efficacy of aerobic training in operable breast cancer patients receiving 
neoadjuvant chemotherapy: A phase ii randomized trial. Acta Oncologica 53:65-74, 2014. 60. 
Ibrahim E, Al-Homaidh A. Physical activity and survival after breast cancer diagnosis: Meta- 
analysis of published studies. Medical Oncology 28:753-765, 2010. 61. Koelwyn GJ, Jones LW, 
Moslehi J. Unravelling the causes of reduced peak oxygen consumption in patients with cancer: 
Complex, timely, and necessary. J Am Coll Cardiol 64:1320-1322, 2014. 62. Kuniyoshi RR, 

Martinelli M, Negrão CE, et al. Effects of cardiac resynchronization therapy on muscle 

sympathetic nerve activity. Pacing Clin Electrophysiol 37(1):11-8, 2014. 63. La Rovere MT, 
Specchia G, Mortara A, et al. Baroreflex sensitivity, clinical correlates, and cardiovascular 
mortality among patients with a first myocardial infarction. Circulation. 78: 816- 824, 1988. 
64. Laterza MC, de Matos LD, Trombetta IC, et al. Exercise training restores baroreflex 
sensitivity in never-treated hypertensive patients. Hypertension 49(6):1298-1306, 2007. 65. 
Laufs U, Werner N, Link A, et al. Physical training increases endothelial progenitor cells, inhibits 

neointima formation, and enhances angiogenesis. Circulation 109:220-226, 2004. 66. Lobo 
DML, Trevisan PF, Toschi-Dias E, Oliveira PA, Piveta RB, Almeida DR, Mady C, Atik E, Lorenzi-
Filho G, Middlekauff HR, Negrao CE. Sleep-Disordered Breathing Exacerbates Muscle 
Vasoconstriction and Sympathetic Neural Activation in Patients with Systolic Heart Failure. Circ 
Heart Fail 9:e003065, 2016. 67. Martinez DG, Nicolau JC, Lage RL, et al. Effects of long-term 
exercise training on autonomic control in myocardial infarction patients. Hypertension 
58:1049-1056, 2011. 68. Martinez DG, Nicolau JC, Lage RL, et al. Abnormal muscle vascular 

responses during exercise in myocardial infarction patients. Int J Cardiol 30;165(1):210-2, 
2013. 69. Mello PR, Guerra GM, Borile S, et al. Inspiratory muscle training reduces sympathetic 

nervous activity and improves inspiratory muscle weakness and quality of life in patients with 
chronic heart failure: a clinical trial. J Cardiopulm Rehabil Prev 32(5):255-61, 2012. 70. Melo 
SF, Barauna VG, Neves VJ, et al. Exercise training restores the cardiac microRNA-1 and - 214 
levels regulating Ca(2+) handling after myocardial infarction. BMC Cardiovasc Disord 

9;15(1):166, 2015. 71. Middlekauff HR, Nguyen AH, Negrão CE, et al. Impact of acute mental 
stress on sympathetic nerve activity and regional blood flow in advanced heart failure. 
Circulation. 96:1835-42, 1997. 72. Negrão CE, Hamilton MA, Fonarow GC, et al. Impaired 
endothelium-mediated vasodilation is not the principal cause of vasoconstriction in heart 
failure. Am J Physiol Heart Circ Physiol. 278:H168-H174, 2000. 73. Negrão CE, Irigoyen MC, 
Moreira ED, et al. Effect of exercise training on RSNA, baroreflex control, and blood pressure 
responsiveness. Am J Physiol: Reg Integrative Comp Physiol 265:1749-53, 1993. 74. Negrao 

CE, Janot de Matos LD, Braga VA, et al. Commentaries on Viewpoint: Is the resting bradycardia 
in athletes the result of remodeling of the sinoatrial node rather than high vagal tone? J Appl 
Physiol 114(9): 1356-7, 2013. 75. Negrao CE, Middlekauff HR, Gomes-Santos IL, Antunes-
Correa LM. Effects of exercise training on neurovascular control and skeletal myopathy in 

systolic heart failure. Am J Physiol Heart Circ Physiol 15;308(8):H792-802, 2015. 76. Negrao 
CE, Middlekauff HR. Adaptations in autonomic function during exercise training in heart failure. 
Heart Fail Rev 13(1):51-60, 2008. failure with reduced ejection fraction. Circ Heart Fail. 

34:1.09572, 2020. 77. Negrao CE, Middlekauff HR. Exercise training in heart failure: reduction 
in angiotensin II, sympathetic nerve activity, and baroreflex control J Appl Physiol 104(3):577-
8, 2008. 78. Negrao CE, Negrao MV. Comments on Point:Counterpoint: The dominant 
contributor to systemic hypertension: Chronic activation of the sympathetic nervous system 
vs. Activation of the intrarenal renin-angiotensin system. Activation of the sympathetic nervous 
system is the dominant contributor to systemic hypertension. J Appl Physiol 109(6): 2006, 

2010. 79. Negrao CE, Rondon MU. Increased mechanoreceptor/ metaboreceptor stimulation 
explains the exaggerated exercise pressor reflex seen in heart failure. J Appl Physiol 
102(1):499, 2007. 80. Neves VJ, Fernandes T, Roque FR, et al. Exercise training in 
hypertension: role of microRNAs. World J Cardiol 6(8):713-727, 2014. 81. Nobre TS, Antunes-
Correa LM, Groehs RV, et al. Exercise training improves neurovascular control and calcium 
cycling gene expression in heart failure patients with cardiac resynchronization therapy. Am J 

Physiol Heart Circ Physiol. 311:H1180-H1188, 2016. 82. Nobre T, Groehs R, Azevedo L, et al. 

Post-exercise neurovascular control in chronic heart failure patients. Int J Sports Med 37: 
1073-1079, 2016. 83. Paula SM, Couto GK, Fontes MT, et al. Exercise training restores the 
myogenic response in skeletal muscle resistance arteries and corrects peripheral edema in rats 



with heart failure. Am J Physiol Heart Circ Physiol 317:87-96, 2019. 84. Phillips MI, Costales 

J, Lee RJ, et al. Antisense Therapy for Cardiovascular Diseases. Curr Pharm Des 21(30):4417-
26, 2015. 85. Rolim NP, Medeiros A, Rosa KT, et al. Exercise training improves the net balance 
of cardiac Ca2+ handling protein expression in heart failure. Physiol Genomics 11;29(3):246-
252, 2007. 86. Rondon E, Brasileiro-Santos MS, Moreira ED, et al. Exercise training improves 
aortic depressor nerve sensitivity in rats with ischemia-induced heart failure. Am J Physiol 
Heart Circ Physiol 291(6):H2801-H2806, 2006. 87. Rondon MU, Laterza MC, de Matos LD, et 
al. Abnormal muscle metaboreflex control of sympathetic activity in never-treated 

hypertensive subjects. Am J Hypertens 19(9):951-957, 2006. 88. Roveda F, Middlekauff HR, 
Rondon MU, et al. The effects of exercise training on sympathetic neural activation in advanced 
heart failure: a randomized controlled trial. J Am Coll Cardiol 42(5):854-860, 2003. 89. Sales 
ARK, Azevedo LF, Silva TOC, et al. High-intensity interval training decreases muscle 
sympathetic nerve activity and improves peripheral vascular function in patients with heart 90. 
Sales ARK, Negrao M, Testa L, Ferreira-Santos L, Groehs RRV, Carvalho B, Toschi-Dias E, 

Rocha NG, Laurindo F, Debbas V, Rondon MUPB, Mano M, Hajjar LA, Hoff P, Filho R, Negrão 

CE. Chemotherapy acutely impairs neurovascular and hemodynamic responses in women with 
breast cancer. Am J Physiol Heart Circ Physiol 317: H1-H12, 2019. 91. Santos AC, Alves MJ, 
Rondon MU, et al. Sympathetic activation restrains endothelium-mediated muscle 
vasodilatation in heart failure patients. Am J Physiol Heart Circ Physiol 289(2):H593-599, 
2005. 92. Santos JM, Kowatsch I, Tsutsui JM, et al. Effects of exercise training on myocardial 
blood flow reserve in patients with heart failure and left ventricular systolic dysfunction. Am J 

Cardiol 15;105(2): 243-8, 2010. 93. Schneider CM, Hsieh CC, Sprod LK, et al. Effects of 
supervised exercise training on cardiopulmonary function and fatigue in breast cancer 
survivors during and after treatment. Cancer 110:918-925, 2007. 94. Scott JM, Khakoo A, 
Mackey JR, et al. Modulation of anthracycline-induced cardiotoxicity by aerobic exercise in 
breast cancer: Current evidence and underlying mechanisms. Circulation 124:642-650, 2011. 
95. Soares-Miranda L, Franco FG, Roveda F, et al. Effects of exercise training on neurovascular 
responses during handgrip exercise in heart failure patients. Int J Cardiol 146(1):122-5, 2011. 

96. Soci UP, Fernandes T, Hashimoto NY, et al. MicroRNAs 29 are involved in the improvement 
of ventricular compliance promoted by aerobic exercise training in rats. Physiol Genomics 

15;43(11): 665-73,2011. 97. Tanaka LY, Bechara LRG, dos Santos AM, et al. Exercise 
improves endothelial function: A local analysis of production of nitric oxide and reactive oxygen 
species. Nitric Oxide 45:7–14, 2015. 98. Toschi-Dias E, Rondon MUPB, Cogliati C, et al. 
Contribution of Autonomic Reflexes to the Hyperadrenergic State in Heart Failure. Front 

Neurosci. 11:162, 2017. 99. Ueno LM, Drager LF, Rodrigues AC, et al. Day-night pattern of 
autonomic nervous system modulation in patients with heart failure with and without sleep 
apnea. Int J Cardiol 148(1): 53- 8, 2011 100. Voltarelli VA, Bechara LR, Bacurau AV, et al. 
Lack of &#946;2-adrenoceptors aggravates heart failure- induced skeletal muscle myopathy 
in mice. J Cell Mol Med 18(6):1087-1097, 2014. 101. Wilson MG, Ellison GM, Cable NT. Basic 
science behind the cardiovascular benefits of exercise. Heart. 101:758-765, 2015. 102. Zucker 
IH, Patel KP, Schultz HD, et al. Exercise training and sympathetic regulation in experimental 

heart failure. Exerc Sport Sci Rev 32:107-111, 2004. 
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Não-Presencial 

Additional class type information: 

• A porcentagem da disciplina que ocorrerá no sistema não presencial (1- 

100%). 65% da disciplina ocorrerá no formato remoto 35% da disciplina ocorrerá no 
formato presencial  

• Detalhamento das atividades que serão presenciais e das que serão 
desenvolvidas via remota, com discriminação do tempo de atividade contínua 

online. Atividades presenciais: As aulas práticas previstas no programa da disciplina 
ocorrerão no formato presencial, no Laboratório de Pesquisa da Unidade de 

Reabilitação Cardiovascular e Fisiologia do Exercício do Instituto do Coração do HC-
FMUSP. Atividades remotas: As aulas teóricas previstas no programa da disciplina 



ocorrerão no formato remoto, em blocos de 60 a 90 minutos por tema abordado, 

perfazendo um total de 4 horas por dia de aula ministrada, com intervalos de 10 a 15 
minutos entre as aulas.  

• Especificação se as aulas, quando online, serão síncronas ou assíncronas. As 
aulas ministradas online serão síncronas, sempre com a presença de pelo menos um 
dos responsáveis pela disciplina.  

• Descrição do tipo de material e/ou conteúdo que será disponibilizado para o 
aluno e a a plataforma que será utilizada. O cronograma das aulas, artigos 

referentes às aulas e um resumo dos slides apresentados nas aulas ministradas (PDF) 
serão disponibilizados para os alunos via Plataforma Moodle – E-disciplinas USP  

• Definição sobre a presença na Universidade e, quando necessária, discriminar 
quem deverá estar presente (professora/professor; aluna/aluno; ambos): As 
atividades presenciais serão desenvolvidas com a presença dos professores 
responsáveis pela disciplina e dos alunos matriculados  

• Descrição dos tipos e da frequência de interação entre aluna/aluno e 

professora/professor (somente durante as aulas; fora do período das aulas; 
horários; por chat/e-mail/fóruns ou outro). A interação entre aluno e professores 
se dará durante as aulas teóricas remotas e durante as aulas práticas presenciais. 
Quando necessário, será disponibilizado o contato via e-mail dos professores ou a 
realização de conversa via Google Meet, para esclarecimentos de dúvidas.  

• A forma de controle da frequência nas aulas. A frequência às aulas remotas se 

dará pela assinatura dos alunos em chat do Google Meet e pelo relatório enviado pelo 
sistema ao coordenador da aula (docente responsável pela disciplina) constando o 
horário de entrada e saída no Meet, de cada aluno. Nas aulas presenciais o controle 
de frequência se dará pela assinatura da lista de frequência disponibilizada pelos 
professores.  

• Informação sobre a obrigatoriedade ou não de disponibilidade de câmera e 
áudio (microfone) por parte dos alunos. Os alunos necessitarão dispor de câmera 

e microfone para participação nas aulas remotas, através de celular, tablet ou 
computador. 

•  A forma de avaliação da aprendizagem (presencial/remota). Ao final do curso 
os alunos idealizarão um projeto de pesquisa, que deverá ser elaborado a partir dos 
conhecimentos transmitidos nas aulas teóricas e práticas ministradas. 

 


