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Physiology of the heart
Prof  TM Wong

I. The functional organization of the cardiovascular system

The heart as a pump, the arterial system as a conduit, the venous system as a reservoir and the capillary as the site of exchange

II. Three main activities of the heart

1.
Automaticity – spontaneous generation of action potentials by pace-makers, sino-atrial and atrioventricular nodes;
Ionic basis of action potential of pace-makers

2.
Conduction of signal by the conductive systems, specialized atrial fibres, Hist Bundle and Purkinje system 

Action potential of conductive and contractile tissues and the ionic basis
3.
Contraction by the contractile tissues, atrial and ventricular fibres

Excitation-contraction coupling
Length-tension relationship
III. Neural and hormonal control of the heart
1. Nervous control - sympathetic and parasympathetic nervous systems

2. Endocrine control – by circulating hormones e.g. adrenaline from the adrenomedulla and by paracrines such as opioids
IV. Myocardial ischemia

1. Myocardial infarct induced by myocardial ischemia and reperfusion
a. Hypoxia/anoxia, hyperkalemia, metabolic inhibition, acidosis, Ca2+ overload 

b. Excessive sympathetic discharge
2. Inhibition of the sympathetic overactivity as a means of cardioprotection against ischemic insult

a. Cardioprotective effects of kappa-opioids and the underlying mechanisms of action

b. Cardioprotective effects of sex hormones (testosterone and estrogen) and the underlying mechanisms of actions.
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