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A preparation of either killed microorganisms; living,

weakened (attenuated) microorganisms; or inactivated bacterial

toxins (toxoids) administered to induce development of the

immune response and protect the individual against a pathogen

or a toxin.

A vaccine is a biological preparation that provides active

acquired immunity to a particular infectious disease.



The discipline of Immunology has its roots in the early

vaccination trials of Edward Jenner and Louis Pasteur.

 Edward Jenner was to develop first vaccines against small pox.

 Calmette and Guerin developed B.C.G vaccines for TB

Salk made Polio vaccine (injectable)

Sabin also prepared polio vaccine (oral).

In may 1974, Global immunization was launched by WHO for

Six disease

1. Diptheria

2. Measles

3. Tetanus

4. TB

5. Polio

6. Pertusis (Whooping cough)



IMMUNIZATION

Immunization is the process of eliciting a long-lived state of

protective immunity against a disease-causing pathogen.

• Immunity to infectious microorganisms can be achieved by

active or passive immunization.

• In each case, immunity can be acquired either by natural

processes (usually by transfer from mother to fetus or by

previous infection by the organism) or by artificial means such

as injection of antibodies or vaccines





PASSIVE IMMUNIZATION

Passive immunization, in which preformed antibodies are transferred

to a recipient, occurs naturally by transfer of maternal antibodies

across the placenta to the developing fetus.

Maternal antibodies to diphtheria, tetanus, rubeola, rubella, mumps,

and poliovirus all afford passively acquired protection to the

developing fetus.

Passive immunization can provide immediate protection to travelers

or health-care workers who will soon be exposed to an infectious

organism and lack active immunity to it. Because passive

immunization does not activate the immune system.

It generates no memory response and the protection provided is

transient.





ACTIVE IMMUNIZATION

•Active Immunization to Induce Immunity and Memory

• In active immunization, as the name implies, the immune system

plays an active role— proliferation of antigen-reactive T and B cells

is induced and results in the formation of protective memory cells.

•Active immunization can be achieved by natural infection with a 

microorganism, or it can be acquired artificially by administration 

of a vaccine.





TYPES OF VACCINES

A. Whole-Organism Vaccines

1. Live Vaccine (Attenuated)

2. Killed Vaccine (Inactivated)

B. Purified Macromolecules/ Subunit vaccines

1. Inactivated exotoxins (ex. Diphtheria, Tetanus, Cholera)

2. Capsular polysacchrides (Haemophilus, Neissera meningitidis)

3. Recombinant microbial antigen (Hepatitis B)

C. Recombinant-Vector Vaccines

D. DNA Vaccines

E. Multivalent Subunit Vaccines

F. Conjugate Vaccines



LIVE ATTENUATED VACCINE

Microorganisms can be attenuated so that they lose their ability to 

cause significant disease (pathogenicity) but retain their capacity for 

transient growth within an inoculated host.

Attenuation can be achieved by growing a pathogenic bacterium or 

virus for prolonged period under abnormal culture conditions.

 For example, an attenuated strain of Mycobacterium bovis called

Bacillus Calmette- Guérin (BCG) was developed by growing M.

bovis on a medium containing increasing concentrations of bile.

After 13 years, this strain had adapted to growth in strong bile and

had become sufficiently attenuated that it was suitable as a vaccine for

tuberculosis.



INACTIVATED OR KILLED VACCINES

Pathogens are inactivated by heat or chemicals means so that the 

pathogens raises an immune response but not capable of replication 

in the host.

It is critically important to maintain the structure of epitopes on 

surface antigens during inactivation.

Heat inactivation is often unsatisfactory because it causes extensive 

denaturation of proteins; thus, any epitopes that depend on higher 

orders of protein structure are likely to be altered significantly.

Chemical inactivation with formaldehyde or various alkylating

agents has been successful. The Salk polio vaccine is produced by

formaldehyde inactivation of the poliovirus.



SUBUNIT VACCINE

Many of the risks associated with attenuated or killed whole

organism vaccines can be avoided with a strategy that uses only

specific, purified macromolecules derived from the pathogen.

A subunit vaccine is a fragment of a pathogen, typically a surface

protein, that is used to trigger an immune response and

stimulate acquired immunity against the pathogen from which it is

derived.

1. Inactivated exotoxins or toxoids

2. Capsular polysaccharides or surface glycoproteins

3. Recombinant protein antigens



TOXOID

Toxoid vaccines are made by purifying the bacterial exotoxin and

then inactivating it with formaldehyde.

Vaccination with the toxoid induces anti-toxoid antibodies, which

are also capable of binding to the toxin and neutralizing its effects.

e.g. Tetanus, Diphtheria



BACTERIAL POLYSACCHARIDE CAPSULES

Bacterial Polysaccharide Capsules Are Used as Vaccines

The virulence of some pathogenic bacteria depends primarily on

the antiphagocytic properties of their hydrophilic polysaccharide

capsule.

Coating of the capsule with antibodies and/or complement greatly

increases the ability of macrophages and neutrophils to

phagocytose such pathogens. These findings provide the rationale

for vaccines consisting of purified capsular polysaccharides.

 The current vaccine for Streptococcus pneumoniae, which causes

pneumococcal pneumonia, consists of 23 antigenically different

capsular polysaccharides. The vaccine induces formation of

opsonizing antibodies and is now on the list of vaccines

recommended for all infants.



RECOMBINANT PROTEIN ANTIGENS

Proteins from Pathogens Are Produced by Recombinant Techniques

A number of genes encoding surface antigens from viral,

bacterial, and protozoan pathogens have been successfully cloned

into bacterial, yeast, insect, or mammalian expression systems, and

the expressed antigens used for vaccine development.

 The first recombinant antigen vaccine approved for human use                                 

eg. hepatitis B vaccine.



RECOMBINANT VECTOR VACCINES



DNA VACCINES



CONJUGATE VACCINE

A conjugate vaccine is a substance that is composed of a

polysaccharide antigen fused (conjugated) to a carrier molecule.

This enhances the stability and the effectiveness of the vaccine.

Conjugate vaccines are replacing pure polysaccharides.



MULTIVALANT VACCINE
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