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Immunity and immunization 

Immune system and immunization: 

The environment contains a wide variety of potentially harmful organisms (pathogens), such as 

bacteria, viruses, fungi, protozoa and multicellular parasites, which will cause disease if they enter 

the body and are allowed to multiply. The body protects itself through a various defence 

mechanisms to physically prevent pathogens from entering the body or to kill them if they do. 

The immune system is an extremely important defence mechanism that can identify an invading 

organism and destroy it. Immunisation prevents disease by enabling the body to more rapidly 

respond to attack and enhancing the immune response to a particular organism. 

Each pathogen has unique distinguishing components, known as antigens, which enable the 

immune system to differentiate between ‘self’ (the body) and ‘non-self’ (the foreign material). The 

first time the immune system sees a new antigen, it needs to prepare to destroy it. During this time, 

the pathogen can multiply and cause disease. However, if the same antigen is seen again, the 

immune system is poised to confine and destroy the organism rapidly. This is known as adaptive 

immunity. 

Types of immunisation 

• Active immunisation – body generates its own response to protect against infection through 

specialised cells and antibodies, as stimulated by vaccines. Full protection takes time to 

develop but is long lasting. 

• Passive immunisation – ready-made antibodies are passed directly to the person being 

immunised. This allows for immediate protection, but passive immunisation may only last a 

few weeks or months. Antibodies are passed from mothers to infants across the placenta and 

in breast milk, to protect the infants for a short time after birth. Antibodies (immunoglobulins) 

are also purified from blood or in laboratories; these can be directly injected to provide rapid 

but short-lived protection or treatment for certain diseases, such as rabies, diphtheria and 

tetanus. 

The immune response 

An immune response is triggered when the immune system is alerted that something foreign has 

entered the body. Triggers include the release of chemicals by damaged cells and inflammation, 

and changes in blood supply to an area of damage which attract white blood cells. 

White blood cells destroy the infection or convey chemical messages to other parts of the immune 

system. As blood and tissue fluids circulate around the body, various components of the immune 

system are continually surveying for potential sources of attack or abnormal cells. 

• Antigens and antibodies 

Antigens are usually either proteins or polysaccharides (long chains of sugar molecules 

that make up the cell wall of certain bacteria). An antigen is a molecule that stimulates an 



immune response and to which antibodies bind – in fact, the name is derived from 

“antibody generators.” Any given organism contains several different antigens.  Viruses 

can contain as few as three antigens to more than 100 as for herpes and pox viruses; 

whereas protozoa, fungi and bacteria are larger, more complex organisms and contain 

hundreds to thousands of antigens. An immune response initially involves the production 

of antibodies that can bind to a particular antigen and the activation of antigen-specific 

white blood cells. Antibodies (immunoglobulins; Ig) are protein molecules that bind 

specifically to a particular part of an antigen, so called antigenic site or epitope.  They are 

found in the blood and tissue fluids, including mucus secretions, saliva and breast milk. 

There are five classes of antibody – IgG, IgA, IgM, IgD and IgE, which have a range of 

functions. They can act as ‘flags’ to direct the immune system to foreign material for 

destruction and form part of the innate / humoral immune response. Normally, low levels 

of antibodies circulate in the body tissue fluids. However, when an immune response is 

activated greater quantities are produced to specifically target the foreign material. 

• Primary response 

Upon exposure to a pathogen, the body will attempt to isolate and destroy it. Chemicals 

released by inflammation increase blood flow and attract white blood cells to the area of 

infection. Specialist cells, known as phagocytes, engulf the target and dismantle it. These 

phagocytes then travel to the nearest lymph nodes where they ‘present’ the antigens to 

other cells of the immune system to induce a larger, more specific response. This response 

leads to the production of antigen-specific antibodies. 

Circulating antibodies then find the organism and bind to its surface antigens. In this way 

it is labelled as the target. This specific response is also called the adaptive or cell-mediated 

immune response, since the immune system adapts to suit the type of invader. When the 

body is first exposed to an antigen, several days pass before this adaptive response becomes 

active. Upon first exposure to a pathogen, immune activity increases, then levels off and 

falls. Since the first, or primary, immune response is slow it cannot prevent disease, 

although it may help in recovery. Once antigen-specific T and B cells (lymphocytes) are 

activated, their numbers expand and following an infection some memory cells remain 

resulting in memory for the specific antigens. This memory can take a few months to fully 

develop. 

• Secondary response 

During subsequent exposures to the same pathogen, the immune system is able to respond 

rapidly and activity reaches higher levels. The secondary immune responses can usually 

prevent disease, because the pathogen is detected, attacked and destroyed before symptoms 

appear. In general, adults respond more rapidly to infection than children. They are able to 

prevent disease or reduce the severity of the disease by mounting a rapid and strong 

immune response to antigens they have previously experienced. In contrast, children have 

not experienced as many antigens and are more likely to get sick. Memory of the infection 

is reinforced and long-lived antibodies remain in circulation. Some infections, such as 



chickenpox, induce a life-long memory of infection. Other infections, such as influenza, 

vary from season to season to such an extent that even an adult is unable to adapt. 

Immunological products and their dose schedule: 

Immunological products include vaccines, immuno-globins, anti-sera and in vivo diagnostic 

antigens. 

➢ Vaccine: 

A vaccine is a product intended to stimulate the immune system in the prevention, 

amelioration or treatment of disease or infection. A vaccine may be a live attenuated, 

preparation of bacteria, viruses or parasites, inactivated (killed) whole bacteria (bacterins) 

viruses or parasites, living irradiated cells, crude or purified fractions of organisms, 

including those derived from recombinant DNA in a host cell, synthetic antigens, 

polyneucleotides (eg. plasmid DNA vaccines), inactivated bacterial toxins (toxoids), or a 

combination of the above. 

Vaccination: Vaccination utilises this secondary response by exposing the body to the 

antigens of a particular pathogen and activates the immune system without causing disease. 

The initial response to a vaccine is similar to that of the primary response upon first 

exposure to a pathogen, slow and limited. Subsequent doses of the vaccine act to boost this 

response resulting in the production of long-lived antibodies and memory cells, as it would 

naturally following subsequent infections. The aim of vaccines is to prime the body, so that 

when an individual is exposed to the disease-causing organism, their immune system is 

able to respond rapidly and at a high activity level, thereby destroying the pathogen before 

it causes disease and reduces the risk of spread to other people. Vaccines vary in how they 

stimulate the immune system. Some provide a broader response than others. Vaccines 

influence the immune response through the nature of the antigens they contain, including 

number and characteristics of the antigens, or through the route of administration, such as 

orally, intramuscular or subcutaneous injection. The use of adjuvants in vaccines can help 

to determine the type, duration and intensity of the primary response and the characteristics 

of resulting antigen-specific memory. For most vaccines, more than one dose may be 

required to provide sustained, long-lasting protection – to be fully immunised. 
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For pregnant women: 

 

 

Vaccine When to give Dose  Route  Site  

TT-1 Early in 

pregnancy  

0.5ml IM Upper arm 

TT-2 4 weeks after 

TT-1 

0.5ml IM Upper arm 

TT Booster If pregnancy 

occur within 3 

yrs. of last 

pregnancy 

0.5ml IM Upper arm 


