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BIOLOGY – Grade 10 

TRANSPORT IN HUMANS 

 

The need for a transport system: large organisms need a transport system.  Large multicellular organisms 
cannot rely on diffusion or osmosis alone for exchange of materials like food, oxygen, carbon dioxide, water 

and wastes.  Cells deep within the body of multicellular organisms require a rapid supply of nutrients and 
oxygen and removal of waste products.   

 
The transport system in Man is the blood circulatory system. The circulatory system is a system of tubes with 

a pump and valves to keep the blood flowing in one direction only. 
 

The transport system of human is made up of: 
1. a pump (heart) 

2. blood 
3. blood vessels 

 
BLOOD  

Blood is a fluid tissue.  Blood has a liquid part called plasma (55%) and a solid part called blood cells (45%) 
.  

Plasma is a pale yellow liquid with 90% water and 10% dissolved substances.  The dissolved substances are:- 

- Blood proteins like fibrinogen and prothrombin. 

- Food substances like glucose, amino acids 

- Mineral ions like calcium, iron 

- Hormones like insulin 

- Antibodies 

- Gases like carbon dioxide 
 

BLOOD CELLS 

There are 3 types of blood cells: - red blood cells, white blood cells and platelets 
 

RED BLOOD CELLS 

(figure 7.2(i) pg 145 in Biology Today book) 

 
Structure of red blood cell (RBC): - 

-Small in size  
-Has a biconcave disc shaped 

-The cell membrane is elastic  
-Contains the red pigment called haemoglobin  

-Nucleus is absent 
 

Function of red blood cell: - to carry oxygen from lungs to all parts of the body. 
 

Adaptation of red blood cell to its function: - 
1) A biconcave disc shape to provide a large surface area for absorption of gases. 

2) Elastic cell membrane to be able to change its shape and pass through narrow capillaries. 
3) Contains haemoglobin that readily combines with oxygen in lungs and readily releases oxygen in 

tissues. 
4) No nucleus so that maximum haemoglobin can be packed in the cytoplasm. 

 
In blood capillaries RBC has a bell shaped structure to be able to squeeze through the narrow 

capillaries.  The bell shaped structure also provides a larger surface are for rapid diffusion of gases. 
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WHITE BLOOD CELLS 

Structure of white blood cell (WBC)   Larger than red blood cell 

      Are colourless 
      Contain a nucleus  

 
There are 2 types of white blood cells namely lymphocyte and phagocyte 

 

Differences in structure between red blood cell and white blood cell 

 Red blood cell White blood cell 

Shape Biconcave disc Irregular shape – phagocyte 

Regular spherical shape- lymphocyte 

size Small Larger than red blood cell 

nucleus Absent Present 

Lobed nucleus in phagocyte 
Large spherical nucleus in lymphocyte 

haemoglobin Present Absent 

 

Differences in structure between phagocyte and lymphocyte 

 phagocyte lymphocyte 

Shape irregular spherical/regular 

Nucleus lobed big and round 

Cytoplasm granular clear 

 
 

PHAGOCYTE 

(drawing on 7.3C(i) page 145) 

 
 

Function of phagocyte:- To ingest bacteria and digest them.  This process is called phagocytosis. 
 

Adaptation of phagocyte:- 
1. It can move. 

2. It can change shape to pass through the wall of capillaries to enter the tissues 
3. It can ingest large particles by the process of phagocytosis. 

4. It contains digestive enzymes that will break the bacteria. 
 

PHAGOCYTOSIS (refer to figure 7.3C (ii) page 145) 

When bacteria are present in tissues, the phagocytes in blood change their shape to pass through the thin wall 

of a capillary.  The phagocyte moves towards the bacteria.  When the phagocyte comes in contact with a 

bacterium, the cell membrane of the phagocyte forms a cup shaped structure that surrounds the bacterium.  

The edge of the cup fuse and a vacuole is formed around the bacterium.  Digestive enzymes are released into 

the vacuole and the bacterium is digested. 
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LYMPHOCYTE 

(7.3C (iii) page 145) 

Function of lymphocyte:- produce antibodies to destroy invading bacteria and viruses. 

 
 

The lymphocytes recognize foreign antigens found on the surface bacteria.  The lymphocytes produce 
antibodies which can reach the tissues.  The antibodies work in different ways to destroy the bacteria and 

neutralize the toxins produced by them.  The antibodies may clump bacteria or immobilize bacteria or mark 
them for phagocytosis. 

 
Platelets 

Structure: They are irregular fragments of cells. 
  Does not contain a nucleus. 

  Is colourless. 
  Contains the enzyme thrombokinase. 

 
Function of platelets: Starts blood clotting at the wound to prevent blood loss and entry of bacteria. 

 
Clotting or coagulation of blood (refer to page 146) 

When a blood vessel is damaged, blood flows out.  Platelets in the exposed blood burst to release the enzyme 
thrombokinase.  Thrombokinase converts the protein prothrombin to thrombin in presence of calcium ions 

and vitamin K.  Thrombin converts the soluble protein fibrinogen to a meshwork of insoluble threads of 
fibrin.  Blood cells are trapped in the fibrin threads to form a clot.  The clot seals the wound to prevent more 

loss of blood and entry of bacteria.   
 

 
 


