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Aims & Objectives

At the end of the lecture, students of 3rd Year MBBS should be able to

1. Define immunization and vaccination.

2. Describe role of immunization in active and passive acquired 

immunity.

3. Enlist the current bacterial vaccines and their indications.

4. Describe various types of bacterial vaccines in term of 

composition, preparation, indications, route of administration and 

common side effects.



Immunization is a simple, safe and effective 

way to protect against infectious diseases that 

may cause serious illness, permanent damage 

or even death.



PRINCIPLES OF BACTERIAL VACCINES

Bacterial diseases can be prevented by immunization that 

induce either active or passive immunity. 

• Active immunity is induced by vaccines prepared from 

bacteria or their products. 

• Passive immunity is provided by the administration of 

preformed antibody (immune globulins). 

• Passive–active immunity involves giving both immune 

globulins to provide immediate protection and a vaccine 

to provide long-term protection.
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Specific   Immunity

Passive immunityActive immunity

Following clinical infection

Following subclinical infection

Following vaccination

Transfer of maternal 
Antibodies Through placenta

natural

acquired

Transfer of maternal 
Antibodies Through milk

Following administration of
Immunoglobulin or antiserum



Immunization

• Immunization is the process by which a person becomes 

protected against a disease through vaccination. 

• Individuals exhibit a primary immune response, with clonal 

expansion of B and T cells and formation of memory cells. 

• Subsequent exposure to the same antigen will induce a 

secondary immune response.
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Vaccination

• Vaccination is a form of active immunization that 

induces specific immunity to a particular pathogen.

• The aim is to produce a rapid, protective immune 

response on re-exposure to that pathogen.



VACCINE

• A vaccine is an immuno-biological substance designed to 

produce specific protection against a specific disease.

• Vaccine is “antigenic” but not “pathogenic”.

• A vaccine typically contains weakened or killed 

microorganisms or its toxins or its component. 

• it stimulates the body's immune system to recognize and 

combat the microorganism, and develop memory cells for 

future encounters (re-exposure).
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Immunizing agents

Antisera or
Antitoxin

immunuglobulinsvaccines

• Normal human immunoglobulin

• Specific (hyper-immune) human 
immunoglobulin

These are serra prepared in 
animals or non human sources 
such as horses.

Diphtheria

Tetanus

Gas gangrene

Botulism

Rabies

Human 
normal Ig

Human 
specific Ig

Hepatitis A
Measles
Rabies
Tetanus
Mumps

Hepatitis B
Varicella
Diphtheria



Active immunization

• In active immunization the individual own immune system 

is stimulated to produce antibodies or lymphocytes. 

Vaccine provide a safe controlled way to create immune 

response. Immune system treat it like an exposure to the 

infecting microorganism. It works to stop the assault. 

Moreover immunologic memory is produced.

Passive immunization

• Immunity conferred by an antibody or lymphocytes that 

have been produced by another individual.  



04/01/2023 12



13

Current bacterial vaccines
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Modification of Toxin to 
Toxoid

toxin moiety
antigenic 
determinants

Toxin Toxoid

toxic
!

non-toxic!

Chemical / thermal

modification

modified exist

(Diphtheria, Tetanus toxoid, Bordetella pertussis)



Surface antigen (recombinant) vaccine

• It is prepared by cloning HBsAg gene in yeast cells. HBsAg 

produced is then used for vaccine preparations.

• Their efficacy and safety also appear to be high.



Possible side effect (adverse events) of 
vaccination

• Vaccine can cause side effects. Mostly these are minor 

and go away with in few days. These include

• Pain, swelling or redness or soreness at shot-site

• Mild fever, chills, rash

• Feeling tired

• Muscle & joints pain

• headache
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Moderate to severe problems

• Serious eye infection or loss of vision

• Rash on entire body (1:4000)

• Encephalitis

• Severe infection, 

• Hypersensitivity reaction

• Death
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 Basic immunisation produces a baseline 

immunity

 Booster doses are necessary for long term 

protection

booster

antibody 
concentration

time

stepwise increase in antibody 
concentration after booster vaccination

antigen

protective level

booster

Schematic Vaccination Schedule



Scheme of immunization

• Primary vaccination

– One dose vaccines (BCG, variola, measles, mumps, 

rubella, yellow fever)

– Multiple dose vaccines (polio, DPT, hepatitis B)

• Booster vaccination

To maintain immune level, when it declines after some time 

(DT, MMR).
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o   At birth    BCG  + Polio

o   2 months     DPT + Polio

o   4 months          do

o   6 months          do

o   12 months     Measles, mumps & Rubella

o   18 months     DPT

o   5 years     Diphtheria + tetanus & Polio

o   10 –16 years     Rubella (girls)

o   15 years     Diphtheria  + tetanus



• Varies according to the country of arrival and departure.

– Primary vaccine series

– Continuation of booster doses

– Specific vaccine according to the country traveled to:

• TAB, YF, cholera, meningiococcal, pneuomococcal, HIB, influenza, 

rabies, plague, Japanese encephalitis, polio.

• Hajj for instance necessitates meningococcal and flue vaccination 

from all over, and YF from places like south Africa, and cholera from 

places like India, Bangladesh etc. 

 

Vaccinations in travel



• Anthrax vaccine

• Small pox vaccine

• Plague vaccine

Vaccines against 
bioterrorism
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