
 

 

 

THE HEART & THE LYMPHATIC SYSTEM      13 AUGUST 2014 

 
Lesson Description 

In this lesson we: 

 Will discuss the difference different blood vessels in the circulatory system 

 Discuss the lymphatic system 

 Will look at the diseases of the circulatory system  
 

 
Summary 

The difference different blood vessels in the circulatory system 

 Structure Functions 

Arteries The walls (outer structure) of arteries 
contain smooth muscle fibre that 
contract and relax under the instructions 
of the sympathetic nervous system. 

Transport blood away from the heart; 

Transport oxygenated blood only (except 
in the case of the pulmonary artery). 

Arterioles Arterioles are tiny branches of arteries 
that lead to capillaries. These are also 
under the control of the sympathetic 
nervous system, and constrict and dilate, 
to regulate blood flow. 

Transport blood from arteries to 
capillaries; 

Arterioles are the main regulators of 
blood flow and pressure. 

 

Capillaries Capillaries are tiny (extremely narrow) 
blood vessels, of approximately 5-20 
micro-metres (one micro-metre = 
0.000001metre) diameter.There are 
networks of capillaries in most of the 
organs and tissues of the body. These 
capillaries are supplied with blood by 
arterioles and drained by venules. 
Capillary walls are only one cell thick 
(see diagram), which permits exchanges 
of material between the contents of the 
capillary and the surrounding tissue. 

Function is to supply tissues with 
components of, and carried by, the 
blood, and also to remove waste from 
the surrounding cells ... as opposed to 
simply moving the blood around the 
body (in the case of other blood 
vessels); 

Exchange of oxygen, carbon dioxide, 
water, salts, etc., between the blood and 
the surrounding body tissues. 



 

 

 

 

Venules Venules are minute vessels that drain 
blood from capillaries and into veins. 
Many venules unite to form a vein. 

Drains blood from capillaries into veins, 
for return to the heart 

Veins The walls (outer structure) of veins 
consist of three layers of tissues that are 
thinner and less elastic than the 
corresponding layers of arteries. 
Veins include valves that aid the return 
of blood to the heart by preventing blood 
from flowing in the reverse direction. 

Transport blood towards the heart; 

Transport deoxygenated blood only 
(except in the case of the pulmonary 
vein). 

 

The Lymphatic System 

 The lymphatic system is part of 
the circulatory system, comprising a network 
of lymphatic vessels that carry a clear fluid 
called lymph directionally towards the heart.  

 Unlike the cardiovascular system the 
lymphatic system is not a closed system. 

 The circulatory system processes an 
average of 20 litres of blood per day 
through capillary filtration which 
removes plasma while leaving the blood 
cells.  

 The lymphatic system aids the immune 
system in removing and destroying waste, 
debris, dead blood cells, pathogens, toxins, 
and cancer cells. 

 The lymphatic system absorbs fats and fat-
soluble vitamins from the digestive system 
and delivers these nutrients to the cells of 
the body where they are used by the cells. 

 The lymphatic system also removes excess 
fluid, and waste products from the interstitial 
spaces between the cells. 
 

http://en.wikipedia.org/wiki/Circulatory_system
http://en.wikipedia.org/wiki/Lymphatic_vessel
http://en.wikipedia.org/wiki/Lymph
http://en.wikipedia.org/wiki/Circulatory_system
http://en.wikipedia.org/wiki/Blood
http://en.wikipedia.org/wiki/Capillary_filtration
http://en.wikipedia.org/wiki/Blood_plasma
http://en.wikipedia.org/wiki/Blood_cells
http://en.wikipedia.org/wiki/Blood_cells


 

 

 

 

Diseases of the Circulatory System 

 High Blood Pressure 

 Heart Attacks 

 Strokes 

 
Test Yourself 

Question 1 

Which of the following are characteristics of arteries?  
I.  Always carry blood away from the heart.  
II.  Carry blood to and from the heart.  
III.  Always carry oxygenated blood.  
IV. May carry either oxygenated blood or deoxygenated blood.  
V.  They have thick walls and valves.  
 
A.  I only.  
B.  II and III only.  
C. I and IV only.  
D.  I, III and V only.  
E. II, IV and V only.  

Question 2 

The lymphatic system in humans  
A. is only involved in the transport of fluid throughout the body.  
B. surrounds the brain and protects it from mechanical damage.  
C. is under the direct control of the nervous system.  
D.  has an important role in the immune system.  
E.  transports the same cells as that found in the circulatory system. 

  



 

 

 

Question 3 

In which of the following will blood in a human move the slowest?  
A.  Veins.  
B.  Venules.  
C.  Capillaries.  
D.  Arterioles.  
E.  Arteries.   

Question 4 

Correctly fill in the gaps (I to IV) in the following statement:  
The lymphatic system in humans contains (I)  active pump and serves to (II)  interstitial fluid to/from 
the circulatory system. The lymphatic system has (III)  role in the immune system of the body and has 
(IV)  organs that are associated with it.  
 

I II   III  IV  
A. an  return    a  no  
B.  an  transport away   a  several  
C.  no  return    no no  
D.  no return    a  several  
E.  an transport away   no  no   

Question 5  

Which of the following is/are true of veins? 
I. They always transport blood towards the heart. 
II. They carry blood to and from the heart. 
III. They always carry deoxygenated blood. 
IV. They may carry either oxygenated blood or deoxygenated blood. 
V. They have valves. 
 
A.  I only. 
B. I and IV only. 
C. II and III only. 
D.  II, III and V only. 
E.  I, IV and V only.   
 

Question 6 

If a foreign body is travelling in the human bloodstream in a large vein of the left leg, where is it most 
likely to block blood-flow eventually?  
A.  Small arteries of the lung.  
B.  Small veins of the lung.  
C.  Capillaries of the left leg.  
D.  Capillaries of the brain.  
E.  The right atrium of the heart. 

Question 7 

Which one of the following is a fact that disproves the statement “arteries are blood vessels that carry 
blood rich in oxygen”? 
A the pulmonary vein carries blood rich in oxygen 
B the pulmonary artery carries deoxygenated blood 
C the pulmonary vein carries blood from the lungs to the heart 
D the pulmonary artery carries blood from the heart to the lungs 

  



 

 

 

Question 8 

The diagram shows cross-sections of three types of blood vessel (not drawn to the same scale). 

 
What is the identity of the three vessels? 

 

Question 9 

The accompanying diagram shows the transport of materials through a capillary bed.   
Which arrow represents the formation of lymph? 

 
  



 

 

 

 
Improve your Skills 

Question 1 

Diagrams A, B and C below show cross sections through three different sorts of vessel. They are not 
all drawn to the same scale. 

 

1.1 Identify blood vessels A, B and C. 
1.2 Determine the magnification of the drawing of blood vessel A. Show all of your working.  
1.3 State and explain two ways in which a blood vessel of type B is well suited to its functions. 

Below is a photomicrograph of a transverse section of an artery of a human. 

 

1.4 Draw a large low-power plan diagram of the specimen in photomicrograph above.  

 Do not forget labels and a heading.  

1.5 Describe one VISIBLE way in which this artery is suited to its function.  

The micrograph below is also of an artery. 

 

http://www.genome.gov/pressDisplay.cfm?photoID=20026 

http://www.genome.gov/pressDisplay.cfm?photoID=20026


 

 

 

1.6 Describe one visible difference between the two micrographs.     
1.7 A person with arteries such as the ones in the second micrograph is at risk.  

Describe two severe conditions that could occur in such a person if the condition is neglected.   

Question 2 

The diagram shows a lymph vessel passing between two muscles. 

 

2.1 When the muscles contract, the pressure of the lymph in the part of the lymph vessels 
between valves A and B changes. Explain how this change in pressure, together with the 
action of the valves, helps the lymph to flow to the heart.         

2.2 Suggest how lymph is returned to the heart when the muscles are contracting.  

Question 3 

The following graph illustrates the relationship between two types of medical procedures and heart 
attack deaths from an article in The National Geographic, Feb 2007. Use this to answer the questions 
which follow: 

 

 Angioplasties are medical procedures which do not involve complicated surgery and which 
increase blood flow through blocked blood vessels. 

 By-passes are complicated surgical procedures which are used for the same purpose. 

3.1 Which of these two procedures has become more common in recent years?  
Explain why this is so.  



 

 

 

3.2 Describe the effect that these procedures has had on the heat attack death rate?  
Suggest a reason for this.  

3.3 Both these procedures are expensive.  Do you think the money spent on these modern 
procedures is justified?  Give a reason for your answer.  

Question 4 

Study the flow diagram below and answer the questions that follow. 

 

4.1 The flow diagram illustrates both the circulatory system and the lymphatic system.  

 Provide TWO differences between these systems in the body.    

4.2 Provide a name for the fluid labelled A.        

4.3 Provide a function for the lymph nodes.        

4.4 Explain in detail the importance of the process that is represented by the arrow labelled B.  

4.5 What would happen to the body if the process represented by arrow B did not occur?  

4.6 Name a substance that could be moving from the cells into the blood as represented by the 
arrow labelled C.        

4.7 Explain why the vessels labelled D and E both have valves.     

4.8 Explain the importance of the process represented by the arrow labelled F.    

 
Links 

 Summary:  
https://www.youtube.com/watch?v=9fxm85Fy4sQ  

 Breathing & Circulation: 
https://www.youtube.com/watch?v=w1YVysz32Kw&list=PL6F00903C978EE939&index=
11  

 Song:  
https://www.youtube.com/watch?v=p-wilmN80XE  
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