
WHAT IS A VACCINE? 

Preservatives 

   Some vaccines, especially 
those that are given to many 
people over a short period of 
time, such as flu vaccine dur-
ing an epidemic, are sold in 
vials that contain many doses. 

 This is good for the speed at 
which the vaccine can be ad-
ministered, but it does in-
crease the risk that bacterial 
contamination of the vial may 
occur. 

 To prevent this, small 
amounts of anti-bacterial 
chemicals, called preservatives 
are added to each vial. 

 An example of a preservative 
that has been used for many 
years is thimerosal, which 
breaks down in the body to 
ethyl mercury. 

 Mercury is ubiquitous in our 
environment and so is one of 
its derivatives, methyl mercu-
ry. Methyl mercury can be 
damaging to the nervous sys-
tem. 

 Ethyl mercury from thimero-
sal behaves very differently 
than methyl mercury and its 
only known side effect is red-
ness and swelling at the injec-
tion site.  

 A vaccine is a substance that is very similar to a disease-
causing microbe, but does not cause that disease.  But it is 
similar enough for the immune system to start an im-
mune response and to produce antibodies and store the 
information in its immunological memory, providing us 
with protection should we be infected with that microbe 
in the future. 

 Vaccines can be made of the whole microbe that has been 
either killed or modified so that it cannot cause disease3.   

 There are four basic types of vaccine. 

 A live vaccine is sometimes called an attenuated vaccine. 

 Examples of live, attenuated vaccines are the chickenpox 
vaccine and the measles vaccine. 

 The advantage of a live, vaccine is that the immune sys-
tem responds better to a live vaccine than to a killed one. 
Also a live vaccine is also able to reproduce itself in the 
body giving added stimulation to the immune system. 

 Killed vaccines do not stimulate the immune system as 
strongly as live vaccines and so they usually have to be 
given in a number of doses in order to induce protection. 

 Examples of killed vaccines include polio vaccine and the 
rabies vaccine. Because the microbe is killed it cannot 
cause the disease. 

 Another type of vaccine is not made from the microbe, 
but from a toxin that the microbe  produces and it is this 
that causes the disease. Examples of toxin derived vac-
cines are the diphtheria vaccine and the tetanus vaccine. 

 The toxin, which is a protein, is inactivated by either heat-
ing it or treating it with a chemical. Once it has been 
inactivated it is known as a toxoid vaccine and can no 
longer cause disease 

 Toxoids can be recognized by the immune system but 
they do not produce a strong response, so they are com-
bined with an adjuvant (see sidebar Adjuvants). 

 Sub-unit, conjugate or recombinant vaccines use a part 
of the microbe that produces a strong immune response.  

 Examples of these vaccines are hepatitis B vaccine,  
whooping cough (pertussis) vaccine,  HiB vaccine which 
prevents meningitis in infants, the Human Papilloma 
Virus (HPV) vaccine which can prevent some types of 
cancer and the pneumococcal vaccine which prevents 
pneumonia in the elderly. 
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Adjuvants  
 

   Not all vaccines elicit a strong 
immune response. Typically 
these are vaccines made from 
dead or weakened bacteria.  

 To boost the response, some-
times an inert chemical called 
an adjuvant, is added to the 
vaccine.  The adjuvant works 
to make the vaccine more 
visible to the immune re-
sponse1. 

 In the US, there are two adju-
vants, aluminum and Lipid A 
in use2.  

 Both are present in very small 
amounts and have been shown 
to be safe, even in very small 
babies. 

 As adjuvants boost the vac-
cine, smaller amounts of the 
microbe can be used. 

Vaccines and Cancer 
 

 Some cancers are now known to 
be caused by viruses. 

 Therefore the use of a vaccine 
against a cancer-causing virus will 
protect against those cancers. 

  Hepatitis B virus attacks the 
liver and can lead to liver cancer4. 

 Some strains of Human Papillo-
ma Virus cause cervical cancer5,6. 

 Public Health England has re-
ported an 86% decrease in HPV 
strains that cause cervical cancer 
since introduction of the vaccine. 

  It is reported that universal vac-
cination has wiped out hepatitis 
B infection and liver cancer 
among Alaska’s young people 7. 
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