Exploration 2: Heart and Great Vessels

Examine slides 18 and 19 and identify these as cardiac muscle. What features can you see and how are this tissue different (structurally and functionally) from smooth and skeletal muscle. 

Features of cardiac muscle:

· Branched

· IC discs – fascia adherens, gap junctions, macula adherens

· Centrally located nuclei, sometimes bi-nucleate ( circular

· Striations

· Dyad formation ( T tubules

· Endomysium (thin sheath of connective tissue surrounding individual cardiac muscle)

· Autonomic innervation – both sympathetic and parasympathetic

Sketelal muscle:

· Multinucleated

· Peripherally located nuclei ( elongated

· Somatic innervation

· Triad formation ( T tubules

· Voluntary “all or none” 

· No connections present

Smooth muscle:

· Non striated – irregular organised actin and myosin filaments

· Fusiform shaped fibres

· Autonomic innervation

· Elongated nuclei (circular in transverse section)

· Connected by gap junctions

What are the layers of the heart wall? What is an alternative name for the outermost layer of the wall?

Epicardium, Myocardium and Endocardium. Visceral Layer of serous pericardium 

Look carefully at the free surfaces of slide 19 and identify purkinje fibres. What is their significance? 

Significance is that they are fast conducting fibres (5.0m/sec) which form part of the purkinje fibre network throughout the mycardium. They form part of the conduction system of the heart, where by the impulse travel from the AV node, through the bundle of His and then throughout this network of fibres to depolarise the individual cardiac muscle cell producing a single cardiac contraction. 

Is the conducting system of the heart stimulated or modulated by the ANS?

The conducting system of the heart is modulated by the ANS and not stimulated. This is because the heart is myogenic, meaning autorhythmic. 

Look now at Slide 35 and find the cardiac muscle associated with the atrium and the ventricle. Explain why the cardiac muscle of these two regions is not continuous.

The cardiac muscle of the two regions is not continuous because the two chambers contract independently of each other, thus if cardiac muscle is continuos then the atria and ventricles would contract simultaneously causing ineffective pumping of the heart. The fibrous skeleton (connective tissue) – acting as an insulator such that impulses are not conducted into the ventricles separates the chambers. 

Examine the atrioventricular valve and explain its structure.

The atrioventricular valve is a surface projection of the heart wall in which the endocardium come together and the fibro-elastic layer underlying the endothelial lining of the heart fuses together. This fused central portion is called lamina fibrosa. It is invested on both sides by the endothelial layer which is continuos with the heart chambers and the great vessels. 

The attached margins of the valve is the lamina fibrosa becomes condensed to form fibrous rings, the four fibrous rings make up the fibrous skeleton of the heart. The papillary muscles are attached to the valves via collagenous bands called chordae tendonae and this merges with the lamina fibrosa of the valve.

Examine and compare slides 32, 33, 34. Compare and contrast the layers of the aorta and vena cava. 

Layers of blood vessel:

Tunica intima

Tunica Media

Tunica Adventitia

Aorta: Tunica intima (simple squamous epithelium and underlying lamina propria), Tunica Media (contains lots of elastic tissue which forms fenestrated sheets, separated by collagenous tissue and has relatively little smooth muscle), Tunica Adventitia contains small vasa vasorum (blood supply to the aorta)

Inferior Vena Cava: Tunica intima (simple squamous epithelium and underlying lamina propria), Tunica Media (contains several layers of smooth muscle separated by layers of collagenous connective tissue – few elastic fibres found, smooth muscle is disposed in longitudinal layers), no distinct internal elastic lamina present, Tunica Adventitia (broad with numerous vasa vasorum). 

What layers comprise the wall of both vessels?

Tunica Intima, Tunica Media, and Tunica Adventitia. 

Which is the most functionally significant layer of the aorta and why?

Tunica Media. This is because it contains most of the elastic fibres which is functionally relevant due to the elastic recoil of the aorta, accounting for the blood flow coming from the heart. 

Explain the changes that might occur to the media of the aorta with increasing age. 

The Tunica Media becomes less elastic therefore increases peripheral resistance and blood pressure. Increased deposition of collagen fibres, and increased breakdown of elastic fibres might cause the arteriosclerosis. 
