[bookmark: _GoBack]Arteries, Veins & Capillaries


Capillary
Artery
Vein

Walls are made from one layer of epithelium cells
Walls are very thick and contain 4 layers: epithelium, muscle layer, elastic layer & collagen shell
Walls are thin & contain 3 layers of tissue: epithelium, elastic tissue & collagen shell







Carries blood at low pressure 
(10 to 20mmHg)
Carries blood at very low pressure 
(1 to 2mmHg)
Carries blood at systolic pressure (120mmHg)




Not connected to the heart
Leads towards the heart
Leads away from the heart



Contains no valves
Contains valves to stop backflow
Contains no valves



Mostly deep beneath the skin
Mostly under the surface of the skin
Found throughout all tissue



Lumen diameter fairly large – many RBCs flow, but closely packed together
Lumen diameter small – one RBC passes through at a time 
Lumen diameter very large – many RBCs flow at once




Wall contains thick muscle layer to cope with very high  internal pressure

Wall thin because pressure is low

Wall bursts under pressure changes 




Cut the above out and sort in the correct vessel.


2. Composition of blood
Blood transports materials and heat around the body,and helps to protect against disease. It contains:
· plasma
· red blood cells
· white blood cells
· platelets
Plasma is a straw-coloured liquid that makes up just over half the volume of blood.



Systemic circulation between the heart and other organs
This table explains the functions of various blood components.
	Component
	Function(s)

	Plasma
	Transporting carbon dioxide, digested food, urea, hormones and heat

	Red blood cells
	Transporting oxygen

	White blood cells
	Ingesting pathogens and producing antibodies

	Platelets
	Involved in blood clotting






















THE HEARTDeoxygenated blood
Oxygenated blood


The A______ takes blood to the ________

The P____________ A__________
Takes blood to the ___________
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V_______
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C_______






L_______

A_______

R_______

A_______









R_______

V_______

L_______

V_______



The heart is made out of ____________ Muscle.
It is a double _________ that squeezes the blood around the ________ and to the ________. The _________ side pumps blood to the lungs to pick up ______________. The _________ side pumps blood around the rest of the body. 


The Heart
The heart is a pump that sends some blood to the lungs and some blood to the rest of the body each time it beats. The blood on the left side is kept separate from the blood on the right side. This is called double circulation and is a more efficient way of delivering oxygen to the tissues than single circulation.
Blood enters the heart through a vein and collects in an atrium. The atrium is emptied into a ventricle which contracts to put the blood under pressure. The blood is forced out through an artery as a valve prevents it flowing back to the atrium. The artery also contains a valve to stop blood flowing back to the ventricle when the ventricle relaxes.
Routes through the heart
Deoxygenated blood
Deoxygenated blood passes through these blood vessels, valves and parts of the heart:
1. vena cava
2. right atrium
3. AV Valve
4. right ventricle
5. Pulmonary valve
6. pulmonary artery
7. lungs
Oxygenated blood
Oxygenated blood passes through these blood vessels, valves and parts of the heart:
1. pulmonary vein
2. left atrium
3. AV Valve
4. left ventricle
5. Aortic Valve
6. aorta
7. body
The left ventricle exerts more pressure than the right ventricle, and so it has a thicker more muscular wall. The atria (plural of atrium) exert less pressure than the ventricles so they have a thinner muscular wall.
Heart problems
Narrow rigid arteries need more pressure to pump blood through them. Increased blood pressure can lead to heart problems over time. Cholesterol contributes to the narrowing of arteries, so a change in diet can lead to a healthier heart.
Leaking heart valves make blood circulation inefficient. They can be replaced in open heart surgery by transplanted valves from a donor, or mechanical valves.
A faulty pacemaker causes irregular beating of the heart which in turn causes blood circulation to be inefficient. Artificial pacemakers powered by a battery can be fitted without needing open heart surgery. The problems of fitting mechanical or electrical heart components include:
· rejection by the immune system
· finding a way of reducing the size of the components to fit inside the body
· providing a power supply for pacemakers
In some cases a heart transplant may be needed. It's difficult to find suitable donors with healthy hearts that match the tissue type of the patient that needs them. People with heart transplants need to take drugs to stop their immune system from rejecting the heart for the rest of their lives. This can lead to greater risk from infections.

Practice questions

he circulatory system
1
Which type of blood vessel has a 'pulse'?

Artery

Vein

Capillary
2
Which type of blood vessel has valves inside?

Artery

Vein

Capillary
3
Which type of blood vessel carries blood away from the heart?

Artery

Vein

Capillary
4
What sort of circulatory system is the human circulatory system?

An open circulatory system

A single circulatory system

A double circulatory system
5
From which chamber of the heart does blood leave to go to the lungs?

Right ventricle

Right atrium

Left ventricle
6
Which valve prevents blood flowing back into the left atrium from the left ventricle?

The semi-lunar valve

The bicuspid valve

The tricuspid valve
7
Which chamber produces the highest pressure in the blood?

Right atrium

Left atrium

Left ventricle
8
What effect does adrenaline have on the heart?

It increases the heart rate only

It increases the stroke volume only

It increases the heart rate and stroke volume
9
Which of these is a common risk factor for heart disease?

Having low blood pressure

Being overweight

Exercising regularly
10
In coronary heart disease, what are the fatty deposits on the walls of the arteries called?

Plaques

Platelets

Plasma




Please complete the following quiz.

https://www.sporcle.com/games/Traumamedic/bloodflow-through-the-heart

Stroke Volume

Stroke volume: The amount of blood pumped by the left ventricle of the heart in one contraction. The stroke volume is not all the blood contained in the left ventricle; normally, only about two-thirds of the blood in the ventricle is expelled with each beat. Together with the heart rate, the stroke volume determines the output of blood by the heart per minute (cardiac output).

Please watch the following video on the electrical circuit of the heart

https://www.youtube.com/watch?v=te_SY3MeWys














Blood Pressure

Blood pressure
[image: personal training blood pressure diagram]Blood pressure (BP) is a measure of the force being exerted on the walls of arteries as blood is pumped out of the heart. 

BP= Cardiac output X total peripheral resistance

Cardiac output is HR X Stroke volume.



Control of heart rate and Blood Pressure Revision Sheet. 
Action potentials originate in the sinoatrial node and travel across the wall of the atrium to the atrioventricular node on the right side of the heart. This passes slowly giving time for the atria to contract and empty all the blood into the ventricle. This is then passed along the atrioventricular bundle into the interventricular septum along the bundle of His. This bundle separates into two at the apex (bottom) of the ventricles and goes upwards along each of the ventricle walls. The action potentials travel along this pathway and is carried deeper into the ventricular walls by the Purkinje fibres. This provides unison of a strong contraction by both the ventricles and allowing the ventricles to empty properly.
Chemoreceptors, located in the aorta and the carotid artery, monitor the CO2 levels, O2 levels and pH levels in the blood. When the receptor picks up the stimulant it transfers it to the sensory neurone to the medulla oblongata (also known as medulla) which also has chemoreceptors. The impulse then travels along the sympathetic neurone or parasympathetic neurone depending on the stimuli to the sinoatrial node. The effector, the cardiac muscle, can have two responses depending on the stimulus and route it takes:
· If there are low levels of O2 and pH with high levels of CO2 then the impulse will go through the sensory neurone to the medulla and through the sympathetic neurone releasing noradrenalin from the sinoatrial node (an excitatory neurotransmitter) which makes the heart rate faster.
· If there are high levels of O2 and pH with low levels of CO2 then the impulse will go through the sensory neurone to the medulla and through the parasympathetic neurone releasing acetylcholine from the sinoatrial node (an inhibitory neurotransmitter) which makes the heart rate slower. This is so the levels of O2 and pH can lower and CO2 levels can be raised.
Baroreceptors, located in the carotid artery and aorta only, detect changes in the pressure in the blood. The routes are exactly the same for which the nerve impulses take:
· If there is high blood pressure the route it follows is through the parasympathetic neurone which releases acetylcholine from the sinoatrial node slowing the heart rate down to lower the blood pressure.
· If there is low blood pressure the route it follows is through the sympathetic neurone which releases noradrenalin from the sinoatrial node making the heart rate faster to raise the blood pressure.
Control of Blood Pressure Summary

If blood pressure within the aorta or the carotid sinus increases, the walls of these arteries stretch and stimulate increased activity within the baroreceptor. This information is then sent via nerves to the cardio regulatory center within the medulla, which responds by initiating mechanisms that decrease the blood pressure to a normal level. Let's take a look at what happens to bring your blood pressure back down to a normal level when it gets too high.
To lower blood pressure, we first see a decrease of sympathetic input and an increase in parasympathetic input to the heart. We previously learned that the sympathetic nervous system can increase heart rate and stimulate the heart muscle to pump with more force. We also learned that the parasympathetic nervous system can decrease the heart rate. Therefore, by shutting off the sympathetic stimulation and boosting the parasympathetic stimulation, we decrease the heart rate and stroke volume, which decreases the cardiac output and decreases blood pressure. Second, if the baroreceptors are detecting that blood pressure is too high, the cardio regulatory center of the medulla will also decrease sympathetic input to the blood vessels. This causes vasodilation, which decreases total peripheral resistance and decreases blood pressure.
The opposite happens when the baroreceptors of the aorta or carotid sinus detect a drop in blood pressure. A decrease in blood pressure causes a decrease in action potentials sent to the cardio regulatory center of the medulla. Therefore, to raise blood pressure, the body will first cause an increase in sympathetic nerve activity to the SA node, causing it to fire more frequently, which increases the heart rate. The heart muscle is also stimulated to pump with more force, and this increases the stroke volume. When heart rate and stroke volume increase, we see an increase in cardiac output. As we learned, an increase in cardiac output causes an increased blood pressure, restoring blood pressure back to a normal level. Second, this causes an increased sympathetic input to the blood vessels, which stimulate the smooth muscle to contract, causing vasoconstriction, which increases total peripheral resistance and increases blood pressure.
The Renin-Angiotensin System and Blood Pressure Control


The renin-angiotensin system or RAS regulates blood pressure and fluid balance in the body. When blood volume or sodium levels in the body are low, or blood potassium is high, cells in the kidney release the enzyme, renin. Renin converts angiotensinogen, which is produced in the liver, to the hormone angiotensin I. An enzyme known as ACE or angiotensin-converting enzyme found in the lungs metabolizes angiotensin I into angiotensin II.
Angiotensin II causes blood vessels to constrict and blood pressure to increase. Angiotensin II stimulates the release of the hormone aldosterone in the adrenal glands, which causes the renal tubules to retain sodium and water and excrete potassium.
Together, angiotensin II and aldosterone work to raise blood volume, blood pressure and sodium levels in the blood to restore the balance of sodium, potassium, and fluids. If the renin-angiotensin system becomes overactive, consistently high blood pressure results.

Watch the following videos to embed learning

https://www.youtube.com/watch?v=pj1VkA9m0-w

https://www.youtube.com/watch?v=EE3wq-uUVyk

https://www.youtube.com/watch?v=M0vpn6YVwiI
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