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Vaccinology: is the science of developing vaccines to prevent diseases.
Vaccines: is major factor to control disease and the main effect is to protect individual against infection.
Aims of vaccination Programs
· To protect those at highest risk.
· To eradicate, eliminate or control disease.
Features of effective or good vaccines
	1
	Safe
	Vaccine must not itself cause illness or death.

	2
	Protective
	Vaccine must protect against illness resulting from exposure to live pathogen.

	3
	Give continued protection
	Protection against illness must last for several years.

	4
	Inducing neutralizing antibody
	Some pathogens (poliovirus) infect cells that cannot replace (neurons), neutralizing antibodies are essential to prevent infection of such cells.

	5
	Induce protective T-cell
	Intracellular pathogens are more effectively dealt by cell mediated immunity.

	6
	Practical consideration
	· Low cost per dose.
· Biological stability.
· Ease of administration.
· Few side effects



Types of vaccines
A-Live attenuated vaccine (childhood vaccines).
Contain a version of the living microbe that has been weakened in the lab so it canʼt cause disease.
Advantage:
1. Because a live, attenuated vaccine is the closest thing to a natural infection, these vaccines are good of the immune system.
2. They elicit strong cellular and antibody response often confer lifelong immunity with only one or two doses.
3. Inexpensive.
Disadvantage:
1. The vaccine could revert to a virulent form and cause disease (i.e. mutation to pathogenicity),so that not everyone can safely receive live attenuated vaccines, like people who have damaged or weakened immune systems, for example HIV and chemotherapy receiver.
2. Live attenuated vaccines usually need to be refrigerated to stay potent.

B-Killed-Inactivated Vaccines
Vaccine consists of killed viruses with no longer infection by heat, radiation or chemicals, examples hepatitis virus A.
Advantage:
1. More stable, requires no refrigeration.
2. Safer than live vaccines, the dead microbes canʼt mutate back to their disease-causing state.
Disadvantage:
1. Elicit intermediate immunity, so that several doses may be required(i.e. booster shots and adjuvants)  to enhance immune response.
2. More expensive to prepare.
Different between live attenuated and killed vaccine

	Properties
	Live attenuated vaccine
	Killed vaccine

	Route of administration
	By any rout,orally,IM or injection
	Injection

	Number of doses
	Single
	Multiple

	Need for adjuvants
	No
	Yes

	Duration of immunity
	Many years
	Less

	Antibody response
	IgG,IgA
	IgG

	Cell mediated immunity
	Good
	Poor

	Heat stability
	Heat liable
	Heat stable

	Interference
	Occasionally
	No

	Doses coast
	Cheap
	Expensive

	Reversion to virulence
	Yes
	No



C- Subunit Vaccine

Composed solely of set of purified protein can be delivered to body by means of a non-pathogenic  virus, bacteria, etc.instead of the entire microbe, subunit vaccines include only the antigens that best stimulate the immune system. Example (hepatitis B and influenza vaccine).
 Advantage:
Lot safer than attenuated or inactivated vaccines, the chances of adverse reactions to the vaccine is lower, because subunit vaccines contain only the essential antigens and not all the other molecules that make up the microbe.
 Disadvantage:
Of course, identifying which antigens best stimulate the immune system is a difficult, slow process.
Antiviral drugs

For along time there were very few anti-viral drugs available for clinical use compared with the number of anti-bacterial and anti-fungal drugs. This was because of their toxicity to cells.
There is need for antiviral drugs active against viruses for which vaccines are not available or not highly effective, because of a multiplying of serotypes (influenza virus, HIV).
Because viruses are obligate intracellular parasites, antiviral drugs must be able to inhibit viral function without damaging the host, so that antiviral drugs should be:
· Active against steps of replication, by inhibiting certain peptides responsible for viral replication.
· Inhibit the entry to the host cells.
· Available for the treatment of diseases caused by a variety of viruses.
· In some conditions drugs are also used for the prevention of virus infections.
The mechanism of action of antiviral drugs
1. Viral polymerase inhibitor, eg. Acylovir.
2. Block viral un-coating, eg. Amantadine.
3. Revers transcriplase inhibitor, eg. Didanosin.
4. Block capping of viral mRNA, eg. Ribavirine.
5. Viral thymidine kinase inhibitor, eg. Zidovudine.


Beneficial Use of Viruses
While viruses are primarily known as pathogens, they can be used for the benefit of humans. There are a number of ways in which viruses may produce direct benfits for human health.
1- Vaccines: the most obvious of these is as vaccines and vaccine vectors.
· Vaccines do not simply protect against infection with the same virus. Relatively harmless viruses are often used to provide protection from their more dangerous relatives (for example, the use of vaccinia virus to protect against smallpox).
· And viral vectors may be used to develop candidate vaccines against a renge of diseases both viral and non-viral in nature.
2-Viruses inbacteriophage therapy
These are highly specific viruses that can target, infect, and destroy pathogenic bacteria. These are basic tools in molecular biology. They have been researched for their use in therapy.
3-Gen therapy
The key element of gene therapy is the introduction of functioning genes into the cells of a human patient; to express desired functions or to correct defective or non-operational genes within those cells the applications in this area have been limited. The most common uses have been in order to treat the individuals with an inherited genetic disorder, such as cancers and to target infectious diseases by introducing specific inhibitory genes.

4-Cntrol of harmful or damaging organisms, in both agriculture and medicine
The use of biological organisms (viruses) to control damaging pests is broadly known as biological control or biocontror and in the control of agents important to human health as well.
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