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(Attenuated vaccines can be composed of either whole viruses or bacteria, or

fractions. Fractional vaccines are either protein-based or polysaccharide-based. )
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To produce an immune response, live attenuated vaccines must replicate in the
vaccinatedperson. Small dose of virus or bacteria is administered, which replicates
in the body and creates enough of the organism to stimulate an immune response.
Damages the live organism in the vial (heat or light) or interferes with replication
of the organism in the body (circulating antibody) can cause the vaccine to be
ineffective. Although live attenuated vaccines replicate, they usually do not cause
disease. When a live attenuated vaccine does cause disease it is usually much

milder than natural disease.
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Two principle methods are used for attenuation:
1-  Serial passage in cell cultured in vitro.
2-  Adaptation to low temperatures
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Table 1. Live attenuated vaccines

Vaccine Method

Bacteria/Virus

Vibrio cholera | CVD103 hgr | Generally modified

Salmonella Ty21a Generally modified
Mycobacterium| BCG Prolog subculture

Polio Sabin Passage in monkey kidney cells
Yellow fever | 17D Passage in chick embryo cell
Influenza Temperature sensitive mutant
Measles MMR Passage in fibroblast cells

Rubella Wistar Wister institute (RA 27/3 strain of atten. Virus)
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Chickenpox Oka/merck | Human diploid cell cultures

Smallpox Vaccinia Naturally a virulent
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Table 2. Killed or inactivated vaccines

Bacteria/virus Vaccine Method

Vibrio cholera CVD103 hgr Phenol

Salmonella typhi TAB Heat, phenol, acetone
Yersinia pestis Haffkine Formalin

Bordetella pertussis | Sabin Merthiolate
Poliomyelitis Salk Formalin

Rabies virus Semple Phenol

Influenza virus MMR Formalin

Hepatitis A HM175 Formalin
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3 Sub-cellular fraction

1- Polysaccharide capsule of pneumococci (Haemophilus and Meningitis).
2- Surface coat of hepatitis B virus (can be purified from the plasma carriers).
3- Pili of E. coli and N. gonorrhoeae removal of all infectious material is obvious a vital

element is safety control and such vaccines.

4- Peptide vaccine consist of those peptide from the microbial antigen that stimulate

protective immunity.

sl -4
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For example, the tetanus toxoid is derived from the tetanospasmin
produced by Clostridium tetani.
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Vaccine can produce humoral immunity through B-cell proliferation leading to
antibody production, which may or may not involve helper T-cell, for example
pneumococcal polysaccharide, and H. influenza type b have specific protective
Ab without involvement of T-helper, these T-cell independent response are
characterized by low Ab titers, particularly in children 3 to 18 months
consequently. However Dby covalently conjugating the Haemophilus

polysaccharide to protein Ag, such as diphtheria toxin protein, Haemophilus
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vaccine produced a robust T-cell dependent Ab response even in 3 months old

infants.
Different between living and non-living vaccines
Living Non-living
Preparation Attenuation Inactivation
Administration Oral, may be single Injection usually multiple doses
dose
Adjuvant Not required Usually required
Bac bucal) 3 gal) L ac ) gaudl
Safety May revert to virulence Pain from injection
Llaal)
Heat liability Required cold chain Satisfactory
Ayl Al A g igasal) Bagn ) gliad KO PP W
W pla ol ud G586
Duration of immunity Usually years May be long or short
Immune response 1gG, IgA Mainly IgG
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Figure 1. Various approaches for Vaccine Development




