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THE CARDIOVASCULAR SYSTEM

STRUCTURE OF THE HEART


The heart's basic structure comprises the fibrous skeleton, cardiac muscle, and the impulse conduction system. The fibrous or cardiac skeleton is a dense structure found at the base of the heart. The fibrous skeleton serves as an electrical insulator between the atria and ventricles, providing a firm framework for cardiomyocytes and anchoring the valve leaflets (Arackal and Alsayouri, 2021).






According to Arackal and Alsayouri (2021), epicardium, myocardium, and endocardium are the three layers that make up the heart's wall. These three layers correspond to the three layers of blood vessels: the tunica adventitia, tunica media, and tunica intima, respectively, in terms of embryology. The pericardium is a two-layer, fluid-filled sac that surrounds the heart. The outer fibrous/parietal pericardium and the inner serous/visceral pericardium are the two layers of the pericardium. The visceral pericardium, underlying fibro-elastic connective tissue, and adipose tissue make up the epicardium—the epicardium houses coronary arteries and veins, lymphatic vessels, and nerves. The endothelium and the subendothelial connective tissue layer make up the endocardium. The impulse-conducting system is present between the endocardium and the myocardium in the subendocardium.







For the conduction of electrical impulses throughout the heart, the conducting impulse system comprises specialised cardiac cells. The sinoatrial (SA) node, located between the superior vena cava junction and the right atrium, is where electrical impulses begin. The atrioventricular (AV) node, positioned between the interatrial and interventricular septum, receives these impulses and sends them across the atria. The bundle of HIS is formed when the fibres pierce the core fibrous body of the cardiac skeleton as they migrate inferiorly. After dividing within the interventricular septum and branching into the ventricles, these fibres are Purkinje fibres (Arackal and Alsayouri, 2021).






	

The heart's valves are crucial. They serve as an exit gate as well as a barrier against backflow into the chamber. Semilunar valves include the aortic valve, which connects the aorta to the left ventricle, and the pulmonic valve, which connects the pulmonary artery to the right ventricle. The tricuspid and mitral valves are the two atrioventricular (AV) valves. The right atrium and right ventricle are separated by the tricuspid valve, while the mitral valve separates the left atrium and left ventricle. The connection of the AV valves to the ventricles with the help of chordate tendinae inserted into the papillary muscle of the ventricles is a unique feature (Arackal and Alsayouri, 2021).
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(Abreu,2016)

The cardiovascular system delivers oxygen to tissues while eliminating carbon dioxide produced by metabolism. Oxygen is attached to haemoglobin molecules on the surface of red blood cells (Gorman, 2021).

FUNCTION OF THE HEART



According to Gorman (2021), The right side of the heart receives deoxygenated (carbon dioxide) blood from the systemic circulation. It is pushed into the lungs for gas exchange. The blood's carbon dioxide is exchanged for oxygen. The oxygenated blood returns to the left side of the heart. Then it's pumped into the systemic circuit, where it provides oxygen to tissues before returning to the right side. The blood also transports nutrients, such as salts and hormones. Also, waste materials from the blood are filtered into the liver.
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(Luke, 2013)
Pulmonary Circulation
The superior and inferior vena cava return deoxygenated blood to the right atrium. The coronary sinus returns blood to the right atrium. During diastole, the right atrium's blood flows into the right ventricle via the tricuspid valve. To direct blood into the conus arteriosus, the proper ventricle contracts during systole. The tricuspid valve closes when the ventricle contracts, blocking blood flow into the right atrium. The pulmonary valve connects the conus arteriosus to the pulmonary trunk. In diastole, the valve closes to prevent blood recirculation. The pulmonary trunk separates into two arteries, one for each lung. Deoxygenated blood enters the capillaries of the lungs and is oxygenated. The pulmonary veins return the newly oxygenated blood to the left atrium for systemic circulation (Gorman, 2021).


[image: ]Systemic Circulation
The pulmonary veins deliver oxygenated blood to the left atrium. During diastole, blood flows from the left atrium to the left ventricle (bicuspid valve). Systole forces blood into the aorta. The blood ascends the aorta through the aortic valve.
The brachiocephalic trunk left the common carotid artery and the subclavian artery and branch from the ascending aorta, which supplies oxygenated blood to the head, neck, and upper limbs (Gorman, 2021).












(LaMorte 2016)





HOMEOSTASIS OF THE HEART 
The ability of the organism to maintain relatively consistent internal circumstances, even when subjected to constant external changes, is known as homeostasis. The body manages hundreds of parameters to maintain homeostatic equilibrium, including body temperature, blood volume, and heart rate. This internal balance is so critical that a homeostatic imbalance can be linked to almost any disease or disorder in the body (Laconi, 2017).




Several major physiological factors must be regulated to maintain cardiovascular homeostasis: arterial blood pressure, blood oxygen content, blood volume, and body temperature (Dampney, 2016).
Autonomic nerves, which include sympathetic nerves that innervate the heart and blood vessels and vagal parasympathetic nerves that innervate the heart, regulate arterial blood pressure. The sympathetic outflow is controlled by sympathetic premotor neurons in the lower brain stem and hypothalamus, while vagal cardiac outflow is controlled by the nucleus ambiguous in the medulla oblongata. Two general mechanisms influence the activity of sympathetic premotor neurons and cardiac vagal neurons: 1) reflex responses induced by stimulation of a wide range of peripheral receptors, and 2) feedforward control, or "central command," induced by descending inputs from higher brain centres (Dampney, 2016).
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(Yu et al. 2021)

According to Laconi (2017) by controlling body temperature, the cardiovascular system and the skin contribute to homeostasis. The blood vessels that supply the skin dilate when the body becomes too hot. Warmblood is sent to the surface capillaries of the skin by the circulatory system. The heat from the blood cools the body by radiating off the skin's surface. Capillaries in the skin constrict when the body temperature falls too low. Warmblood can't get to the skin's surface because of this. The heart sends more blood to the essential organs that are located deeper in the body.

In the long run, cardiovascular homeostasis is determined by the interaction of hormones and the sympathetic nervous system. A shift in salt intake, for example, is linked to variations in renin release as well as long-term alterations in sympathetic activity( Dampney, 2002).

The sympathetic nervous system not only regulates the distribution of cardiac output to different vascular beds, but it also regulates arterial pressure in the short term. The distribution pattern also fluctuates depending on the external stimuli or stresses that an animal is subjected to. Hypoxia (signalled by peripheral chemoreceptors) produces a pattern of alterations in sympathetic nerve activity that is distinct from that elicited by hypotension (signalled by arterial baroreceptors). 4 As a result, depending on the input, central processes might produce varied patterns of sympathetic activity (Dampney, 2002).














Disorder and Intervention of Cardiovascular system 

The term cardiovascular disease refers to any disorder that affects the heart or blood vessels. Coronary heart disease, angina, heart attack, congenital heart disease, hypertension, stroke, and vascular dementia are all examples of cardiovascular diseases (NHS, 2021).

Cardiovascular Disease (CVD) affects roughly 7 million individuals in the UK, causing disability and death. CVD causes one in every four premature deaths in the UK and is the most significant health gap. Those in the poorest 10% of the population are nearly twice as likely to die from CVD as those in the wealthiest 10%. Having atrial fibrillation (AF), high blood pressure or high cholesterol increases your risk of CVD. High-risk conditions are defined as follows: CVD risk increases if you have diabetes, a family history of heart disease, smoke, or are black, Asian, or minority ethnic (BAME). People with serious mental illness face considerable health inequities (SMI). Life expectancy is 15-20 years lower than average. SMI raises the risk of CVD by 53% and death by 85% (NHS, 2021).

CHD is a major cause of death in the UK and globally. CHD is also known as ischemic heart disease. Chronic chest pain (angina), shortness of breath, general aches and nausea are common symptoms of coronary heart disease (nausea).
However, not everyone has the same symptoms, and others may not have any until being diagnosed. Coronary heart disease occurs when fatty deposits in the coronary arteries impede or disrupt the heart's blood flow. The walls of your arteries might accumulate fatty deposits over time. The fatty deposits are called atheroma. Atherosclerosis is caused by lifestyle factors like smoking and excessive alcohol consumption. Atherosclerosis is more likely to develop if you have excessive cholesterol, hypertension, or diabetes (NHS, 2021).

It was assumed that dietary and lifestyle interventions were only important for primary prevention for a long time. However, the findings of primary prevention trials in high-risk individuals and secondary prevention trials in cardiac patients both demonstrated that dietary and lifestyle changes can result in significant reductions in the risk of coronary heart disease. Kromhout et al. (2002)
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(CardioValens 2021)

	


In a research carried out by Kromhout et al. (2002), they found that there is an urgent need to improve dietary and lifestyle factors in high-risk individuals and cardiac patients. However, even for cardiac patients, maintaining a healthy diet and lifestyle is difficult, as evidenced by the results of the EUROASPIRE (European Action on Secondary Prevention by Intervention to Reduce Events) I and II surveys. 44 3500 cardiac patients from nine European countries were interviewed between 1995 and 1996 and between 1999 and 2000. During these four years, the percentage of smokers among cardiac patients increased from 19% to 21%. Obesity prevalence increased from 25% to 33%, while reported diabetes prevalence increased from 18% to 22%. These increases occurred despite frequent advice on living a healthy lifestyle and eating a nutritious diet. One reason for these disappointing results could be a lack of a clear and straightforward message about the most important lifestyle and dietary recommendations for low coronary risk.
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