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Immunity 

Immunity: It is the protection against disease provided by the body’s defence or immune system. 

Immune response: The body’s immune system responding to non-self antigens by lymphocytes and 

phagocytes. It involves the production of antibodies and the killing of cells that have become infected 

by pathogens. 

Antibody: An antibody is a molecule that is synthesized by the immune system in response to the 

presence of foreign substances known as antigens. 

Antigen: A molecule which causes production of antibodies (stimulate an immune response).  

Antigens can be self and non-self. Self antigens are the proteins or glycoproteins on cell surface 

membranes (all cells have antigens) and they help for cell to cell recognition and act as receptors 

Non-self antigens are those which are foreign to the body and which are not recognized as the body’s 

own antigens, these non-self antigens stimulate an immune response. 

Cells of the immune system 

The cells of the immune system originate from the bone marrow. There are 2 groups of these cells 

involved in defence: 

- Phagocytes (Neutrophils and Macrophages) 

- Lymphocytes ( B-lymphocytes and T-lymphocytes) 

Phagocytes 

Phagocytes are produced throughout life by the bone marrow. The stem cells in the bone marrow 

divide by mitosis forming cells which differentiate into specialized cells called phagocytes. They 

are stored there before being distributed around the body in blood. Phagocytes can ingest 

macromolecules by a process called phagocytosis. They have many lysosomes for intracellular 

digestion. They have receptor proteins in their cell surface membrane for binding to bacteria. 

Phagocytes include: neutrophils and macrophages. 

          

Neutrophils: They make up 60% of White Blood Cells. They circulate in the blood and leave 

through capillary walls to enter tissues during an infection. Their number increases rapidly during 
an infection.  They are short lived and often die after ingesting and destroying bacteria, forming 

pus.  



 
 
 
 Macrophages: They are larger than neutrophils. They are mature form of monocytes that have left 
the blood and settle in organs such as lungs, liver, spleen, kidney & lymph nodes where they engulf 

foreign particles and microorganism.  They are long- lived cells. They have a role in initiating a 
specific immune response to infection by pathogens. They ingest and cut pathogens to display the 

antigens on their surface that can be recognized by lymphocytes. Thus macrophages are also known 
as antigen presenting cells. 

 
 

 
 

   matures and become a macrophage 
 

 
  

Mode of action of neutrophils (Phagocytosis) 

During an attack by pathogens, cells produce chemicals called histamine which attract neutrophils 

to site of infection (chemotaxis). The neutrophils are further attracted to the pathogens because of 
antibodies attached to the surface of the pathogens. Receptor proteins on the cell surface membrane 

of the neutrophil bind to the antibody. This stimulates the cell surface membrane of the neutrophil 
to infold and surround the pathogen in a phagosome (phagocytic vacuole). Lysosome fuses with the 

phagosome to form phagolysosome in which the pathogen is killed by digestive enzymes. The 
products of digestion are absorbed into the cytoplasm. Neutrophils have a short life and after killing 

and digesting bacteria, they die. Dead neutrophils form pus. 
 



 

Lymphocytes:  

They are smaller than phagocytes and have a nucleus that fills most of the cell 
These are White Blood Cells that are produced before birth in the bone marrow. They produce 

antibodies. There are 2 types of lymphocytes: B-lymphocytes and T-lymphocytes. 
 

 
 

 
Antibodies 

These are globular glycoproteins with quaternary structure called immunoglobulins. All antibodies 
consist of 4 polypeptide chains, 2 heavy chains and 2 light chains which are held together by 

disulphide bridges and forming a Y-shaped structure. The lower part of the ‘Y’ is called the 
constant region as it has the same amino acid sequence in all antibodies. This region binds to 

receptors on phagocytes/macrophages/neutrophils and gives class of antibody (IgM, IgG, IgA, IgE). 
The upper part of the ‘Y’ is called the variable region of the molecule and has a different amino 

acid sequence in different antibodies. 
Antibodies have 2 identical binding sites formed by both light and heavy chains. The sequence of 

amino acids in this region make the specific 3-D shape which binds to just one type of antigen. R 
group interactions with the antigen give it the specific shape. 
 



 
 

 
 

 
Different classes of antibodies have different structures: 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Functions of antibodies: 

Antibodies protect the body from pathogens in various  
ways such as: 

1. Combine with viruses and bacterial toxins  
preventing them entering or damaging cells.  

 
2. Antibodies that combine with toxins and  

neutralize them (antitoxins). 



 

3. Attach to the flagellum of the bacterium  
making them less active and easier for  

phagocytes to engulf.  

 

 
4. Agglutination (clumping together) of  

bacteria reducing the chances of spread  
throughout the body. 

 
5. Punch holes in the cell wall of bacteria,  

causing them to burst when they absorb  
water by osmosis. 

 
 

6. Antibodies coat bacteria, making it easier 
for phagocytes to ingest them; phagocytes  

have receptor proteins for the heavy polypeptide 
chains of antibodies       

 
   

 
  

 
Origin and maturation of T-lymphocytes ( T cells) 

Stem cells in the bone marrow divide by mitosis to give rise to immature T cells. These cells 
migrate from the bone marrow to the thymus gland where they mature. Up to 90% of the immature 

T-cells are selectively destroyed in the thymus because these cells would act against the body’s 
antigens. The remaining mature and produce T-cell receptors which have particular shapes, similar 

to antibodies. These receptors, unlike antibodies, do not recognize whole antigen molecules but 
they bind only to fragments of antigens which are presented by macrophages. 

 
Mature T-cells possess T4 receptor or T8 receptor which give them different functions. T4 cells are 

also known as T-helper cells while T8 cells are known as cytotoxic Tcells or killer Tcells. 
 

T-helper cells work with macrophages: Macrophages engulf foreign organisms, cut their antigens 
and present them on their cell surface. T-helper cells recognize the antigens, and then produce large 

amounts of cytokines (hormones), which in turn stimulates T cells to multiply, stimulates B cells to 
make antibodies and promote phagocytosis by macrophages. 

 
 Cytotoxic T cells recognize the antigens on the surface of infected body cells. They then attach to 

these infected body cells and secrete toxic substances such as hydrogen peroxide, killing the body 
cells and the pathogens inside. 

 
 

 
 



T-helper and Killer T cells circulate between blood and lymph. They concentrate in the lymph node 
and the spleen. 

            
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Origin and maturation of B-lymphocytes ( B cells) 

 

Stem cells in the bone marrow divide by mitosis to give rise to immature B cells. These cells then 
mature in the bone marrow itself. The mature B cells then concentrate in lymph nodes and the 

spleen. 
When mature, each B cell produces one type of antibody molecule. Part of the antibody molecules 

form a glycoprotein receptor that combines specifically with one type of antigen. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



Immune response 

 
Antigen presentation 
Some macrophages engulf the pathogen but do not degrade them completely. They cut the surface 

molecules from the pathogen’s cell wall or cell membrane. These pieces act as antigens and the 
macrophages display them on their cell surface membrane. This is called antigen presentation and 

such macrophages are called antigen presenting cells. 
 

Clonal selection 
Only those B cells and T-helper cells which have receptors specific to the antigen presented by the 

antigen presenting cells are activated. This is called clonal selection. 
 

Clonal Expansion 
The activated B and T-helper cells divide by mitosis to form clones. This is called clonal expansion. 

Each time a new pathogen enters the body; there is antigen presentation, clonal selection and clonal 
expansion. 

 
 

Cell mediated response (mode of action of T –lymphocytes during an immune response) 
 

 
 



The cell mediated response involves the T-cells and macrophages. The pathogen which has entered 
the body is first engulfed by antigen presenting cells. They cut the surface molecule from the 

pathogen cell wall or cell membrane and display the antigens on their cell surface membrane. Those 
T cells (T-helper and killer T cells) that have receptors specific to the antigen are selected/activated. 

They divide by mitosis forming clones. 
T-helper cells: - secrete hormones called cytokines which stimulate B cells to divide, and  

  macrophages to carry out phagocytosis more vigorously.  
- produce memory cells which remain in the body and become active very quickly 

during a secondary response to the same antigen. 
 

Activated killer cells/ cytotoxic T cells: search the body for cells that have become invaded by 
pathogens and are displaying the pathogen’s antigen on their plasma membranes. When T-killer 

cells recognise the antigens, they attach themselves to the surface of infected cells and secrete toxic 
substances that kill the cells and pathogens within them. Killer T cells also produce memory cells 

which remain the in lymphoid system. 
The macrophages remove the pathogens from the organs. The immune response last until the 

pathogen is removed from the body. 
The activated B-lymphocytes take part in the humoral response. 

 
Humoral response (mode of action of B cells during an immune response) 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



Antigen presenting cells display the foreign antigens on their cell surface membrane. B- cells with a 
specific recptor for the antigen is selected. The activated B-cell divides by mitosis to from clones 

and memory cells (memory cells remain in blood and are activated rapidly during a secondary 
response). Some of these clones develop into plasma cells. Plasma cells live for a few days and 

during that time they secrete specific antibodies by exocytosis, into blood. (There is an extensive 
network of Rough ER in the cytoplasm of plasma cells for production of antibody molecules). 

Antibodies coat the pathogens and mark them for phagocytosis by neutrophils and macrophages. 
 

• Note: In cell mediated response, the cells of the immune system directly kill the pathogen while in 
humoral response, the antibodies secreted by the plasma cells destroy the pathogens. 

• Note: Cell mediated and humoral responses are dependent on each other because activation of B 
cells also requires cytokines secretion by the T-helper cells. 

 
 
 
Importance of Memory cells:  

They form the basis for immunological memory lasting many years, often a lifetime and are 

involved in long term immunity. 
 

Primary response: there are very few B cells specific to the antigen thus production of antibodies 
is low. 

Secondary response: there are many more antibodies produced as many memory cells divide 
quickly and differentiate into plasma cells. 

 

 
 

When an antigen is presented for the first time, clonal selection and clonal expansion take some 
time. Once the B cells have differentiated into plasma cells, the specific antibodies that they secrete 

can be detected in the blood. The primary response lasts for several days and the concentration of 
antibody decreases as the plasma cells stop secreting them. As the infection subsides, plasma cells 

die but memory B-cells are left in the body. 



If the antigen is reintroduced a few weeks later, there is a more rapid response with higher 
concentration of antibody produced. The secondary response occurs quickly because memory cells 

formed in the primary response remain in the lymphoid system constantly searching for the return 
of pathogens bearing the same antigen. On finding some they divide rapidly to produce plasma cells 

which secrete antibodies. 
The secondary response is faster and bigger than the primary response because there are many 

memory cells which go through few divisions before differentiating into plasma cells. 
 

The number of White Blood Cells increases at time of infection and leukemia because: 

- Neutrophils are active during bacterial infection and when tissues become inflamed, after killing 

the pathogen they die. 
- The number of lymphocytes in the blood increases in viral infections and in TB. 

- Most of the lymphocytes that circulate in the blood are T cells. HIV invades helper T cells and 
causes their destruction, so blood tests for people who are HIV+ record the numbers of specific T 

cells. 
 

• Leukemias:  

Leukemia is a cancer of the blood or bone marrow. Bone marrow produces blood cells. Leukemia 
can develop due to a problem with blood cell production. It usually affects the white blood cells. 

Leukemia develops when the DNA of developing blood cells, mainly white cells, incurs damage. 
This causes the blood cells to grow and divide uncontrollably. 

The abnormal blood cells do not die at a natural point in their life cycle. Instead, they build up and 
occupy more space. As the bone marrow produces more cancer cells, they begin to overcrowd the 

blood, preventing the healthy white blood cells from growing and functioning normally. Eventually, 
the cancerous cells outnumber healthy cells in the blood. 
Thus mature WBCs decrease so that people become more susceptible to infections; they are said to 

be immunosuppressed. 

There are four main categories of leukemia: 
o Myeloid leukaemias: cancer of stem cells that give rise to neutrophils, RBC, platelet and 

monocytes. 
o Lymphoblastic leukaemias: occurs if cancerous changes affect the type of stem cells in the  

bone marrow that makes lymphocytes.  
o Acute leukaemias: developing cells multiply quickly and collect in the marrow and blood. 

They exit the bone marrow too early and are not functional. They have severe effects and 
need to be treated immediately after diagnosis. 

o Chronic leukaemias: develops over many years, changes in blood cell counts are 
monitored over time so that treatment is given. 

 
Autoimune diseases: These are diseases caused by the immune system which produces antibodies 

against self antigens as it fails to distinguish between self and non self antigens. 
 

For example, Myasthenia gravis (MG) is an autoimmune disease that targets the neuromuscular 
junctions between motor neurones and skeletal muscle cells. 

Normally, nerve endings of motor neurone release acetylcholine (ACh), a neurotransmitter, from 
synaptic vesicles into synapse between neurone and muscle (neuromuscular junction) by 

exocytosis. ACh binds with receptor protein on plasma membrane of muscle fibres. This interaction 
stimulates protein channels to open, allowing sodium ions to move through the muscle, resulting in 

muscle contraction. 
 



 
 
In Myasthenia gravis, helper T cells that are specific for these cell surface receptors for Ach 

stimulate a clone of B cells to differentiate into plasma cells and secrete antibodies that bind to the 
receptor, blocking the transmission of impulses from motor neurones. Hence, muscle cells do not 

receive any stimulation, causing muscle weakness. 
 

 

Treatment for Myasthenia gravis: 

▪ Drug that inhibits acetylcholinerase, increasing the concentration of ACh in synapses so its action 
in stimulating muscle fibres to contract lasts for longer. 

▪ Surgical removal of the thymus gland as it is the site of maturation of the helper T cells that 
stimulate B cells to produce antibodies to the ACh receptors. 

 

No cure because: 

▪ Defective B cells are continuously produced 
▪ They continue to release antibodies against receptors 

▪ Even if all the B plasma cells are used up, memory cells of these defective B cells are still present. 
 

 

Monoclonal antibodies 

Monoclonal antibodies are laboratory-produced molecules engineered to serve as substitute 

antibodies that can restore, enhance or mimic the immune system's attack on cancer cells. They are 

designed to bind to antigens that are generally more numerous on the surface of cancer cells than 

healthy cells. Monoclonal antibodies are important reagents used in biomedical research, in 

diagnosis of diseases, and in treatment of such diseases as infections and cancer.  

 



Monoclonal antibody formation: 

 
▪ A mouse is injected with relevant antigen, stimulating immune response. 

▪ Plasma cells specific to antigen are extracted from the spleen and fused with cancerous cells 
forming hybridoma cells. 

▪ Hybridoma cells that produce the required antibody are cloned 
 

 Diagnosis with monoclonal antibodies: 

▪ Radioactive chemicals are attached to each antibody that binds to fibrin. Radioactivity emitted by 

these antibodies can be detected by gamma rays camera, thus finding the position of a clot. 
▪ The same method can be used to locate cancer cells and identify the exact strain of a virus or 

bacterium during an infection. 
 

Treatment with monoclonal antibodies 

▪ Monoclonal antibodies from rats into humans trigger an immune response as they are non-self. 

This is overcome by altering genes that code for polypeptide chains of antibodies into human 
sequences and the type/position of sugar groups into human antibodies. 

▪ Used in cancer therapy by marking cancerous cells for their destruction or binding to protein 
produced by T cells that reduces immune response. 

▪ Controls over inappropriate production of B cells, preventing leukaemia and autoimmune 
diseases. 

 
 
 
Active immunity: Long term immunity gained when an antigen enters the body, primary immune 

response occurs, antibodies are produced by plasma cells and memory cells are produced. It takes 
time for sufficient B cells and T cells to be produced to give an efficient defence. 

- Natural active immunity: obtained as a result of an infection where the body has manufactured 
its own antibodies. 

- Artficial active immunity: achieved by injecting small amounts of antigens or attenuated 
(harmless) pathogen such as by vaccination. This stimulates the production of antibodies against the 

antigen. 
 



Passive immunity: It occurs when the body receives antibodies from some external source either 
naturally or artificially. Immediate but temporary immunity is gained without an immune response. 

Antibodies are broken down after some time and cannot be replaced. 
- Natural passive immunity:  It occurs when antibodies pass from mother to foetus across the 

placenta or from mother to infant in breast milk (colostrum). No antigen is encountered thus no 
memory cells are produced. The infant gains protection against the same diseases as the mother.  

-Artificial passive immunity: This is by injection of antibodies. The person is protected against a 
particular disease but for a short time.  
 

Active v/s passive immunity 

 Active Immunity Passive Immunity 

Antigen encountered Yes No 

Immune response Yes  No 

Clonal selection Yes No 

Clonal expansion Yes No 

Time before antibodies appear in 

blood 

Several weeks during primary 

response 

Immediate 

Production of memory cells Yes No 

protection Permanent temporary 

Vaccination 
 It is a form of artificial active immunity. A vaccine is a preparation of an antigenic material, which 

could be a live, dead or attenuated (harmless) micro-organism, or perhaps a harmless form of a 
toxin or simply surface antigens. This allows our immune system to produce the requisite B and T 

cells without actually suffering the disease. The vaccine is given either by injection into a vein or 
muscle or is taken orally. 
 
Types of vaccines: 

1. Live vaccines: A weakened pathogen which is not capable of growing and multiplying at a 
normal rate is used to make the vaccine. The body responds to these vaccines. Live vaccines 

are used for tuberculosis. 
2. Killed vaccines: The pathogen used to make the vaccine is killed without altering the 

structure of the relevant antigens. Killed vaccines are used for Cholera. Killed vaccines are 
less effective compared to live vaccines because only B cells are activated. Antigens from 

dead pathogens are not presented by antigen presenting cells to activate cytotoxic T cells. 
3. Toxoids: An inactivated toxin is used to make the vaccine. The toxoid induces antibody 

production when injected into the body. Toxoids are used in vaccines against tetanus. 
 
 

Problems with vaccines: 

 
- Poor response; some people do not respond to vaccines because they have a defective immune 

system, so they do not  produce necessary B and T cell clones. 
- Some people show poor response to vaccines as they suffer from malnutrition and do not have 

enough protein to make antibodies. 
- Less effective vaccines do not mimic an infection as they are dead bacteria or viruses that do not 

replicate inside the body. They need booster injections to stimulate secondary responses that give 
enhanced protection. 

- Antigenic variation: The pathogen mutates regularly to give different antigens and the protective 
immunity given by vaccination against the first strain is ineffective against the second. For 

example: viruses are constantly mutating and changing - the reason we cannot create a vaccine 



against the common cold or influenza is because it mutates very frequently. Vaccines will not be 
effective against AIDS/HIV as it keeps changing its surface proteins. Plasmodium parasites are 

eukaroytic in nature and have far more genes and thus antigens on their cell surfaces. 
- Antigenic concealment: Some pathogens evade attack by the immune system by living inside host 

cells or by covering their bodies in host antigens. 
- Live virus and herd immunity: people may also be injected with a live virus and could potentially 

pass it out in their faeces during the primary response; the virus may evolve by mutation in the 
environment, infecting others. This is why a large population is vaccinated at the same time, 

known as herd immunity. Herd immunity interrupts transmission in a population, so that those who 
are susceptible never encounter the infectious agents concerned. 

 
 
 
Vaccination has eradicated Small pox because: 

• Variola virus did not mutate and change its surface antigen, so same vaccine could be used 
everywhere in the world, being cheap to produce. 

• The vaccine was made from a harmless strain of a similar virus and was effective because it was a 
‘live’ vaccine 

• Infected people were easy to identify. 

• The vaccine was easy to administer 

• The virus did not infect animals, which made it easier to break the transmission cycle. 

• The vaccine could be kept at high temperatures for as long as six months. This made it easier to 
use in the tropics. 
 

 
Vaccination has not eradicated measles because: 

• Poor response to the vaccine shown by some children who need several boosters to develop full 
immunity. Malnourished children in developing countries show poor response to vaccines. 

• It can be difficult to give boosters, follow up cases of measles and trace contacts in large cities. 

• Migrants and refugees can form reservoirs of infection, experiencing epidemics within their 
communities and spreading the disease to surrounding populations. 

• The pathogen spread rapidly by air borne droplets in crowded places. 
 
Vaccination has not eliminated tuberculosis because: 

• The pathogen spreads rapidly by airborne droplets in crowded places. 

• People suffering from protein malnutrition do not have proteins to make antibodies. 

• The pathogen remains hidden in lung tissues for years. 
 

  Vaccination has not eliminated malaria because: there is no effective vaccine. This is because 

plasmodium passes through three stages in its life cycle. Each stage has its own specific antigen. This 
means that effective vaccines would have to contain antigens to all three stages. 

 
 Vaccination has not eliminated cholera because the pathogen remains in the intestines where it 

is beyond the reach of many antibodies. The cholera vaccine does not stimulate antibody production 
in the intestines nor does it stimulate the production of an antitoxin against choleragen. The cholera 

vaccine used is given by injection. 
 

 
 



Video links 
- https://www.youtube.com/watch?v=h6sGMaf6Yew – Antibodies 
- https://www.youtube.com/watch?v=9r0xzlpNjTw – cells of the immune system 

- https://www.youtube.com/watch?v=2vh24StylNo –humoral v/s cellular immunity 

- https://www.youtube.com/watch?v=1LXlpZP7M1c – animation video 

- https://www.youtube.com/watch?v=b9CLL8idzf8 – primary n secondary response 
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Immunity - HOMEWORK 

1. Fig. 6.1 is a diagram that shows three different T lymphocytes and the events that occur 
during an immune response to an antigen. 

 
 

(a) Name the type of nuclear division that occurs at X on Fig. 6.1[1] 
(b) State the term used to describe a group of identical cells, such as those shown at M on Fig. 
6.1. [1] 

(c) Explain why T lymphocyte K has responded to the antigen during the immune response, but 

not T lymphocytes J and L. [2] 
(d) Describe one role of T lymphocytes in fighting an infectious disease.[2] 
In certain types of cancer, T cells do not mature properly, fail to develop antigen receptors on their 
cell membranes and do not function normally. 

(e) (i) State the name given to agents that increase the chances of cancerous growth. [1] 
(ii) Suggest the likely effects on the body of T cells that do not function normally.[2] 
 

2. Table 5.1 shows blood cell counts for three different people. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

(a) (i) Calculate the percentage increase in the number of red blood cells in the person 
acclimatised to high altitude compared with the person at sea level. Show your working and 
express your answer to the nearest whole number.[2] 
(ii) Explain the advantage of this increase in red blood cells to people who live at high altitude.[2] 
(b) State the roles of phagocytes and T helper lymphocytes during an immune response to a 
bacterial infection.[2] 
(c) Antibiotics are used to treat people with bacterial infections. 
Explain the danger of the widespread use of antibiotics to treat disease.[2] 

 
 

3. Fig. 4.1 shows the origin and development of a B lymphocyte and its subsequent role in an 
immune response following an infection with the measles virus. 

 
(i) Name the type of nuclear division that occurs at V. [1] 
(ii) Name the tissue W. [1] 
(iii) State the term given to foreign molecules, such as those on the surface of the measles virus, 
that stimulate an immune response. [1] 
(iv) Name cell X and molecule Y.[2] 
(v) Cell Z is responsible for long-term immunity to measles. 
Name cell Z and outline its role.[3] 
 

4. Two people took part in a study to find out the effectiveness of two types of immunisation. 



Person A received an injection of antibodies against tetanus and person B received a tetanus 
vaccination. 
Over the new few weeks, the blood from these two people was analysed for the presence of 
antibodies to tetanus. The results are shown in Fig. 5.1A and Fig. 5.1B. 

 

 
 

(a) Name the types of immunity shown by Fig. 5.1 A and B.[2] 
(b) Explain why the antibody concentration in person A, 
(i) decreased during the study period 
 (ii) did not increase.[3] 
(c) Sketch on Fig. 5.1 B, on page 10, what you would expect to happen to the antibody 
concentration if person B received a booster vaccination at day 60. 
Put your answer to this question on Fig. 5.1 B on page 10. [2] 
(d) Explain why, in this investigation, the experimenters had to measure the concentration of 
antibodies to tetanus rather than the concentration of all antibodies in the blood of A and B.[2] 
 

5. (a) Phagocytes and lymphocytes are both involved in defence against infectious diseases. 
Active B lymphocytes are known as plasma cells. Fig. 1.1 shows drawings made from electron 
micrographs of a phagocyte, A, and a plasma cell, B. 



 
Complete the table to show three visible structural differences between the cells A and B. 

 
(b) Calculate the magnification of the cells in Fig. 1.1. 

Show your working and give your answer to the nearest whole number.[2] 
(c) With reference to Fig. 1.1, describe the modes of action of the two cells in defence against 
infectious diseases. 
phagocyte [3] 
plasma cell [3] 
(d) The bacteria that cause tuberculosis (TB) infect cells in the lungs, including some phagocytic 
cells. TB is treated with a combination of several antibiotics that are taken over a period of about 
nine months. 
Explain why the antibiotics used to treat TB are taken in combination over a long period of time. [4] 
 

6. Fig. 4.1 is an incomplete flow chart showing some of the events of the primary immune 
response that occur after a person has been given a vaccine. 



 
(a) Choose the correct term from the list below to complete Fig. 4.1. 
lymphocytes   antigens  mitosis  vaccine Th-lymphocytes   

plasma cells   macrophages [3] 
 

(b) Explain why the person is unlikely to become ill if they are infected by the same pathogen 
some months later. [3] 

(c) Some parents decide that their children should not take part in a vaccination schedule. 
Suggest how a country-wide vaccination schedule can give protection against infection 

to unvaccinated children. [2] 

 

 

 


