
 

 
 

THE CIRCULATORY SYSTEM: BLOOD     28 JULY 2014 

 
Lesson Description 

In this lesson we: 

 Will discuss the difference between closed and open circulatory systems 

 Discuss the systemic and pulmonary circulatory system 

 Will look at the composition of blood  
 

 
Summary 

 The circulatory system is needed for multicellular organisms  to transport oxygen and 

nutrients and to remove carbon dioxide and metabolic wastes 

 Two types of circulatory systems:  

Open Circulatory System Closed Circulatory System 

 Mostly invertebrates 

 Low pressure 

 Haemocoel 

 Usually small organisms 

 

 Vertebrates 

 High pressure 

 Blood remains in vessels 

 Separate tissue fluid 

 

 

  



 

 
 

The Human Circulatory System 

 The human circulatory system is a double circulatory system. 

 

The human blood system consists of: 

 The heart – to pump blood  

 The blood vessels – vessels through which the blood flows 

 Blood – transported in the vessels and carries dissolved substances 

The blood circulates through two main circuits: 

 Pulmonary circulation – occurs between the lungs and the heart. 

 Blood is pumped from the heart through the pulmonary arteries to the lungs 

 In the lungs the blood is oxygenated and returns to the left atrium of the heart through the 

pulmonary veins 

 

  



 

 
 

 The systemic circulation – this is the movement of 

blood from the heart to the body and back again. 

 The left side of the heart pumps blood through the 

aorta carrying oxygenated blood to all parts of the 

body. Gaseous exchange takes place and carbon 

dioxide is picked up by the blood and flows back to the 

right hand side of the heart. 

The Main Functions of the Circulatory System 

 Acts as a delivery system to and from the cells – 

oxygen, nutrients, hormones, waste products, carbon 

dioxide 

 Protects the person – white blood cells, blood clotting 

 It serves as a regulator – body temperature, pH, fluid 

movement 

The Structure of Blood 

Review – we learnt about the structure of blood when we looked at mammalian 
tissue 

 Blood consists of blood plasma – which was the liquid component 

 And the cells – red blood cells, white blood cells and platelets 
 

 Blood plasma Red blood cell White blood cell Platelets  

Structure 
 

Yellowish and 
slightly alkaline 
90% water 10% 
dissolved 
substances  
 

Biconcave discs, no 
nucleus, soft, flexible 
Contains iron pigment 
– haemoglobin 

Colourless, large 
nucleus present, 
amoeboid shape 

Disc shaped, small, no 
nucleus 

Function  
 

Transport  Transport oxygen – 
oxyhaemoglobin 
 carbon dioxide - 
carbominohaemoglobin 

Protect the body 
against germs- 
phagocytes 
Formation and 
distribution of 
antibodies – 
lymphocytes 

Helps  with blood 
clotting 

 

 
Test Yourself 

Question 1 

Which of the following types of human cells do NOT contain nuclei?  

A.  White blood cells.  

B.  Neurons.  

C.  Liver cells.  

D.  Heart muscle cells.  

E. Red blood cells.  

  



 

 
 

Question 2 

Which of the following correctly indicates the direction of blood flow in humans?  

A.  heart→lungs→heart→leg→heart  

B.  heart→brain→liver→leg→heart  

C.  heart→leg→heart→lungs→leg→heart  

D.  heart→kidney→heart→lungs→leg→heart  

E.  heart→leg→lungs→heart→leg→lungs→heart 

Question 3 

The diagram below represents an event that occurs in the blood. 

  

Which statement best describes this event? 

A Cell A is a white blood cell releasing antigens to destroy bacteria. 

B  Cell A is a cancer cell produced by the immune system and it is helping to prevent disease. 

C  Cell A is a white blood cell engulfing disease-causing organisms. 

D Cell A is protecting bacteria so they can reproduce without being destroyed by predators. 

Question 4 

Which structure initiates blood clotting? 

A.  W 

B.  X 

C. Y 

D.  Z 

 

Question 5 and 6 and 7 

Amie was tired all the time. She had a blood 
sample taken at a hospital which was then 
examined under a microscope. This is what 
was seen. 

  



 

 
 

 

Question 5 

The cell labelled X is a 

A  platelet 

B  skin cell 

C  red blood cell 

D  white blood cell 

Question 6 

Amie’s doctor said that the reason she felt tired all of the time was because her red blood cells could 
not carry enough 

A  oxygen 

B  carbon dioxide 

C glucose 

D  hormones 

Question 7 

Amie’s doctor said she should take iron tablets to make her feel better. 

The iron would be transported to her body cells by 

A  platelets 

B  plasma 

C red blood cells 

D white blood cells 

  



 

 
 

 
Improve your Skills 

Question 1 

Fig. 1.1 is a drawing made from an electron micrograph of a longitudinal section of a blood capillary. 

 

a.)  Complete the table below using the information in Fig. 1.1 to help you. 

 

b.) The capillary shown in Fig. 1.1 was from a mammal. Red blood cells (cell type C) in mammals 
have no nuclei when mature. 

State one advantage and one disadvantage of this. 

  



 

 
 

Question 2 

Look at the simplified schematic representation of the heart, lungs and body cells. It shows how the 
heart and lungs are connected, and how blood is pumped to the rest of the cells. Using your 
knowledge of the circulatory system, label and annotate the diagram. Use two different colours to 
outline the systemic and pulmonary circulatory system. 

 

Question 3 

Using a light microscope, a student looked at a prepared slide of human blood, and drew a scaled 
diagram.  

The diagram shown is a representation of the student’s scaled diagram. 

 



 

 
 

a) Is this scale in this diagram an accurate representation?  
Give a reason for your answer        (2) 

b) Two errors have been made in this diagram. Describe the errors    (4) 

b)  Why is it safer to use prepared slides instead of fresh blood?                                   (2) 

Question 4 

The diagrams below show the circulatory systems of a human fetus and a human baby. The major 
differences between the two systems are: 

 Fetal lungs are non-functional before birth 

 In fetus systems about 60% of the blood that enters the right atrium passes through the 
foramen ovale – indicated on the diagram at (i) – to the left of the atrium 

 Most of the remaining 40% passes via the ductus arteriosis – indicated on the diagram at (ii) – 
into the body circulation. 

 

Describe the disadvantages that these bypasses would present for the baby after birth if they 
remained unchanged. 

 
Links 

 https://www.youtube.com/watch?v=KSbbDnbSEyM&index=8&list=PL6F00903C978EE939 –rap 
song 

 https://www.youtube.com/watch?v=w1YVysz32Kw&list=PL6F00903C978EE939&index=10 – 
functioning of the circulatory system 

 

https://www.youtube.com/watch?v=KSbbDnbSEyM&index=8&list=PL6F00903C978EE939
https://www.youtube.com/watch?v=w1YVysz32Kw&list=PL6F00903C978EE939&index=10

