 3.2.2 H.3.2.3 H. 3.2.4 Circulation System


	Explain what  is meant by a Closed Circulation System in humans
	

	Describe the structure  and organisation of the  human Closed Circulation System  
 i.e strong muscular heart,   arteries , arterioles, capillaries , venules, veins
	

	Identify the two circuits in the human system circulation system 


(1) Pulmonary Circuit   (2)  Systemic Circuit
	

	Draw and label  the structure of the heart,( 4 main vessels entering and leaving the heart) including the hepatic portal system 
	

	Mark the pathway of blood in a diagram of the heart and through the systemic and pulmonary circuits
	

	Explain the term Portal System and identify the Hepatic Portal Vein in a diagram
	

	 Explain the role of muscles and valves in the heart and blood vessels
	

	Explain how blood is supplied to the heart wall through the coronary arteries and the cardiac veins.
	

	Explain  the term Pulse
	

	Explain  the term Blood Pressure
	


	Contemporary Issue

Knowledge of the effects of smoking, diet and exercise on the circulatory system


	

	Give a simple explanation  of the heart beat and how it is controlled including role and location of pacemaker. 
	

	Mandatory activity 1: Investigate the effect of exercise on pulse rate (or breathing rate)
	

	Mandatory activity 2: Dissect and display and identify the dissected parts  in a Sheep or Ox heart
	

	Describe the structure of the Lymphatic System (lymph nodes, lymph vessels) and describe three functions of the system
	

	 State the composition of blood . 
	

	Describe the role of Red blood corpuscles, White blood cells, Platelets and plasma
	

	Name the four common blood groups and the two rhesus blood types

	

	H.3.2.3 Blood cells 

More detailed study of red blood cells – e.g. absence of nucleus, absence of mitochondria.

White blood cells – classification as lymphocytes and monocytes


	

	H.3.2.4 Heartbeat control and heart cycle

Heartbeat control

Describe specialised heart muscle tissue and the existence and location of pacemaker nodes (SA and AV)

The heart cycle, 

The functioning of the SA and AV nodes in relation to systole and diastole periods in the heart cycle.


	


At the end of this section you should be able to ........    
Key Words

Arteries , arterioles, capillaries , venules, veins, pulmonary circuit ,  systemic circuit , portal system, coronary arteries, cardiac veins, tricuspid, bicuspid, semilunar, pacemaker, pulse blood pressure, cholesterol, heart attack,  lymph, lymphocytes monocyte, phagocytic, systole, diastole,  a/v node
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Closed circulatory system

In a closed circulatory system the blood is carried in blood vessels. This allows exchange of oxygen and nutrients by diffusion because the walls of the smallest vessels are very thin. The materials diffuse from the blood into the fluid surrounding the body cells. 
An open circulatory system is one in which the blood is not found in vessels e.g. insects
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Structure of artery: Thick walled, small lumen 
Function of artery: Carry blood away from the heart to the organs of the body.
Structure of vein: Thin walls, large lumen, valves
Function of vein: Carry blood from the body organs to the  heart.
Structure of capillary: Walls one cell thick
Function of capillary: Allows exchange of materials between blood and body tissues.
Arterioles 

Arteries branch into smaller vessels called arterioles which in turn sub-divide into smaller thin-walled vessels called capillaries. 

Venules

Blood from the capillaries flows into venules and then into veins which in turn bring blood back to the heart.
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Two circuit circulatory system.
The pulmonary system, pumping deoxygenated blood from the heart to the lungs and back to the heart.

The systemic system in which the heart pumps oxygenated blood to the rest of the body.
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The portal circulatory system is one which begins and ends in capillaries e.g. the hepatic portal system which transports digested nutrients from the stomach and intestines to the liver
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Role valves in the heart and circulatory system .
To ensure that the blood flows in one direction only the heart has valves at the exit of each heart chamber.

The tricuspid valve lies between the R.A and the R.V. 

The bicuspid valve lies between the L.A. and the L.V.

These prevent a back flow of blood from the ventricles into the atria.

The semi-lunar valves lie between the R.V. and the pulmonary artery and between the L.V. and the aorta. 

These valves stop the backflow of blood into the ventricles.
Role of muscle tissues 
Veins also have valves which prevents the backflow of blood as the pressure in veins is low.

When the body muscles contract they squeeze the veins and help to push blood back to the heart.

Cardiac supply through the cardiac (cornary) artery and vein.
As a living organ of the body the heart has its own blood supply through the coronary arteries and the cardiac veins.








LYMPHATIC SYSYEM


The lymphatic system contains lymph nodes and  lymph vessels

The lymphatic system is a one way system of vessels which collects the excess fluid which leaks from the blood capillaries and carries it back to the bloodstream. This excess fluid (no blood cells or large proteins) once it enters the lymph vessels is known as lymph. 



BLOOD
Composition of blood:

Blood is composed of red blood cells, white blood cells, platlets, and plasma




Blood Groups
	Blood Group
	Ireland

	A
	31%

	B
	11%

	AB
	3%

	O
	55%




H 3.2.4 The heart cycle

The alternate contraction and relaxation of the heart muscle ensures constant movement of blood through the heart.

The contraction of the cardiac muscle is known as systole.
The relaxation of cardiac muscle is known as diastole.

· Each heart beat is initiated by the pacemaker or (S-A node).

· The pacemaker is a special group of cardiac muscle cells.

· The pacemaker is located at the top of the R.A near where the superior vena cava enters the heart.

· The SA node sends out a wave of electrical impulses across the walls of the R.A. and the L.A.

· This causes the atrial muscles to contract – atrial systole.
· Blood is  forced through the tri- and bicuspid valves into the ventricles .

· The semi lunar valves are closed.

· Waves of contractions pass over another group of specialised muscle cells – 

· atrio-ventricular node or A-V node 
· This node lies at the bottom of the R.A. 
· The impulses are then passed from the A-V node down either side of the septum and spread out to all parts of the ventricle walls.

· The ventricles contract – ventricular systole
· As the ventricles contract the atria relax – atrial diastole

· Blood forced out of the heart through the semi- lunar valves into the pulmonary artery and vein.

· The lupp-dupp sound of the heart beat is caused by the closing of the valves in the heart. 
Heartbeat and its control:


Heartbeat is controlled by the pacemaker, situated in the right atrial wall. It initiates a wave of muscular contraction through the heart from atria to ventricles. The heartbeat sound is caused by the closing of the valves of the heart.








Pulse: Contraction or expansion of an artery


A wave of vibrations that passes down the walls of arteries when the aorta expands following a ventricular contraction. A pulse can be easily detected when an artery is close to the surface of the skin and passing over a bone e.g. at wrist or neck


Rate at which heart beats








Blood pressure: Force exerted by the heart.


Blood is forced into arteries under pressure from the left ventricle, the region of highest pressure, eventually reaching the right atrium, the region of lowest pressure. 


As it passes from arteries to arterioles to capillaries to venules and to veins the pressure decreases. Human blood pressure is taken normally for reference from an artery of the upper arm – it measures the amount of pressure required to stop the flow of blood through this artery.








The effect of exercise on the circulatory system


Heart beats faster


Makes heart muscle stronger


More efficient at pumping blood


Improves the supply of oxygen to the cardiac blood vessels 


Reduces blood pressure








The effect of diet on the circulatory system


Cholesterol found in animal fats can cause heart disease


It builds up in the walls of the arteries, blocking the flow of blood.


If a blockage occurs in a coronary artery, it will stop oxygen reaching the heart and result in a heart attack.


Eating fewer fatty meats and fatty dairy products can reduce the risk of heart and circulatory disease. 








Effect of smoking on the circulatory system


Blood vessels narrow and blood pressure rises. 


The heart begins to beat faster. 


These effects of smoking tobacco can lead to longer term effects such as a heart attack, coronary artery disease, high blood pressure, or a stroke. 








Functions


It returns excess tissue fluid to the blood circulatory system.


Lymph is a fluid containing lymphocytes, a type of white blood cell which fights infection.


The lymph nodes produce antibodies and assist in fighting infection in the body. 


It absorbs digested lipids from the intestines.








Red blood cells:


Biconcave shape


Lack nuclei


No mitochondria: (generate ATP by anaerobic metabolism. Oxygen transport by RBC would be less efficient if their own metabolism were aerobic and consumed some of the oxygen they carry).


They are the most numerous of the blood cells


live for about 120 days and then replaced by cells in the bone marrow


Filled with haemoglobin 


Function: transport of oxygen











White blood cells: 


Formed in the bone marrow and mature in the lymph system


Can be classified as Monocytes and Lymphocytes





Monocytes are phagocytic, they engulf and destroy bacteria.





Lymphocytes produce an immune response by producing antibodies against foreign substances.





Function: Protect against disease





Platelets: 


The smallest of the blood  cells. 


They have  no nucleus. 


Function: Clotting of blood (details of clotting not required)








Plasma:


Plasma is a straw coloured fluid in which cells are suspended.


It consists of  90% water and 10% dissolved substances.


 These dissolved substances include: 


Nutrients: glucose, amino acids, fatty acids and glycerol


Wastes: Carbon dioxide, urea and uric acid


Gases: Carbon dioxide and oxygen


Salts 


Large proteins 











Rhesus factor.


Rhesus positive ( Rh +) individuals have an antigen known as a rhesus antigen 


Rhesus negative (Rh  -) individuals do not have the rhesus antigen


Approx. 85% of Irish people are RH +
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