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Introduction of Vaccine

It is a preparation of live, attenuated or microorganisms, or their antigenic proteins, administered for the prevention, amelioration or treatment of infectious diseases.

Vaccines protect us against deadly diseases like measles, mumps and whooping cough, influenza, polio and many other diseases. 

When we receive a vaccine, it helps our body to create antibodies. Antibodies are our body's defensive cells that fight off any foreign substance (germs). Sometimes our body can create antibodies on its own. But the diseases we get vaccines for are very dangerous. Most people get very sick and some die before enough antibodies are produced.

The diseases we get vaccinated from are the followings:
1. Chickenpox
2. Diphtheria
3. Hepatitis A
4. Hepatitis B

5. Hib
6. Influenza
7. Measles
8. Mumps
9. Pertussis
10. Polio
11. Rabies
12. Rubella
13. Tetanus
14. Typhus 
15. BCG Vaccine

:: Chickenpox ::
Chickenpox is caused by a virus, the varicella zoster virus. It spreads from person to person by direct contact or through the air by coughing or sneezing. It is highly contagious.

The chickenpox vaccine is a live attenuated vaccine. This means the live, disease-producing virus was modified, or weakened, in the laboratory to produce an organism that can grow and produce immunity in the body without causing illness.

The most common symptoms of chickenpox are rash, fever, coughing, fussiness, headache, and loss of appetite. The rash usually develops on the scalp and body, and then spreads to the face, arms, and legs. The illness lasts about 5-10 days.
Chickenpox vaccine is recommended for the following
· All infants (one dose given between 12-18 months of age) 

· All older children and adolescents who have never had chickenpox 
· Non-immune adults who live or work with persons at high risk for serious complications from chickenpox. This includes healthcare workers and family contacts of persons with compromised immune systems.
:: Diphtheria ::
Diphtheria is caused by a bacterium, Corynebacterium diphtheriae. The actual disease is caused when the bacteria release a toxin, or poison, into the person's body. Diphtheria bacteria live in the mouth, throat, and nose of an infected person and can be passed to others by coughing or sneezing.
A suitable strain of Corynebacterium diphtheriae is grown on a liquid medium which must not made with broth prepared from horse muscle. After incubation under optimal conditions until the toxin production has reached in a satisfactory level, the bulk of the organism are removed on paper pulp and the filtrate is sterilized by using fibrous pads or ceramic candles.

The diagnosis of diphtheria can only be confirmed after a physician takes a small sample of the infected material from the patient's throat (or other site) and has the sample tested in a laboratory. But because this disease progresses quickly, treatment usually should begin based on the health professional's assessment of the patient.
All infants and children should receive five DTaP vaccine doses as part of their routine immunization schedule (unless they have a medical reason not to). Both Tdap vaccines are approved for a single booster dose in their respective age groups, generally as a substitute for one dose of adult formulation tetanus and diphtheria toxoid.
:: Hepatitis A ::
Hepatitis A is caused by hepatitis A virus (HAV). The virus is spread when an infected person's fecal material gets into the mouth of another person. 
Hepatitis A vaccine is an inactivated virus vaccine. No part of the vaccine is "live."

There is no medicine that will treat or "cure" hepatitis A. Supportive care includes bed rest, fluids, and fever-reducing medicines.

The vaccine is given by an injection into the muscle of the upper arm.
Hepatitis A vaccine is recommended for the following
· People who have blood clotting disorders 

· People who work with HAV-infected primates (monkeys and apes, for example). This is the only group of workers shown by statistics to be at increased risk for HAV infection. 

· People with chronic liver disease (People with liver disease are not at increased risk of getting infected but are at risk for developing serious complications if they get infected.)
:: Hepatitis B ::
Hepatitis B is caused by the hepatitis B virus (HBV). HBV is spread by either skin puncture or mucous membrane contact with the blood or other body fluids of an HBV-infected person.

The hepatitis B vaccines used as recombinant DNA vaccine, which means it is produced by inserting the gene for HBV into common baker's yeast where it is grown, harvested, and purified.
It is recommended that the hepatitis B vaccine be given in the deltoid muscle for children and adults and the thigh for infants. 
Hepatitis B can only be diagnosed by blood testing. The blood tests can tell whether or not a person is currently infected and whether or not a person has been infected in the past. If the test indicates a person has been infected in the past, testing will also determine whether the person has developed protective antibodies to the virus (meaning they have gotten over the disease and are now immune) or whether they still have virus in their blood, indicating they might have chronic HBV infection.
:: Hib ::
Hib disease is caused by a bacterium, Haemophilus influenzae.). The disease is spread person-to-person by direct contact or through respiratory droplets. Usually the organism’s remains in the nose and throat, but occasionally the bacteria spread to the lungs or bloodstream and cause a serious infection in the individual.

The Hib conjugate vaccine is made by chemically bonding a polysaccharide (sugar) to a protein. The sugar is one that makes up the surface capsule of the bacterium. This is an inactivated vaccine.

The Hib vaccine is given as an injection into the muscle.
The diagnosis of Hib disease is usually made based on one or more laboratory tests using a sample of infected body fluid, such as blood or spinal fluid.

All infants should receive Hib vaccine as part of their routine immunization (unless they have a medical reason not to). As Hib disease is rare in children older than five years, Hib vaccine is not routinely recommended for people five years or older.
:: Influenza ::
Viruses cause influenza. There are two basic types, A and B. Influenza is transmitted through the air from the respiratory tract of an infected person. It can also be transmitted by direct contact with respiratory droplets.

There are two types of influenza vaccine. The most common influenza vaccine is made from inactivated (killed) viruses.
Every year, researchers and manufacturers develop a vaccine that contains virus strains they believe will be circulating in the upcoming influenza season. Influenza vaccine contains three viruses—two type A and one type B. The viruses selected for the vaccine are grown in chicken eggs. For inactivated vaccine, the viruses are killed with formaldehyde, purified, and packaged in vials or syringes. The live vaccine is packaged in a special sprayer. About six months are required to produce influenza vaccine each year.

The inactivated vaccine is given as an injection in the deltoid muscle. The live attenuated vaccine is sprayed into the nose.
The Influenza vaccine is recommended for the following
· Anyone 2–49 years of age, who has a serious long-term health problem, including heart disease, lung disease, asthma, kidney disease etc.

· Anyone who has a condition (e.g., spinal cord injury) that can affect their ability to cough out their respiratory secretions. 

· Anyone whose immune system is weakened.

· Anyone 2–18 years of age on long-term aspirin treatment (who could develop Reye's syndrome if they catch influenza) 

· Women who will be pregnant during the influenza season.
:: Measles ::
Measles is caused by a virus. It is spread through the air by infectious droplets and is highly contagious.
The three types of viruses are grown separately in either suspended or fixed cell culture of monkey kidney tissue. Rhesus monkeys are used; the monkey kidney cells must not have been propagated in series. This exclusion is based on fear that because it has been easier to produce continuous lines of malignant than normal cells. 
Measles is diagnosed by a combination of the patient's symptoms and by laboratory tests.

This vaccine is a shot given subcutaneously (in the fatty layer of tissue under the skin).
Two doses of measles vaccine (given as combination MMR) are recommended for all children and certain adolescents and adults.
:: Mumps ::
Mumps is caused by a virus. It spreads from person to person through the air. It is less contagious than measles or chickenpox.

The mumps vaccine is made from a live attenuated (weakened) virus. It is recommended that mumps vaccine be given as part of the MMR vaccine (protecting against measles, mumps, and rubella). In 2005, a combination MMRV (measles-mumps-rubella-varicella) vaccine was licensed.
Mumps is diagnosed by a combination of symptoms and physical signs and laboratory confirmation of the virus, as not all cases develop characteristic parotitis and not all cases of parotitis are caused by mumps.
This vaccine is given by subcutaneous injection, meaning that the vaccine is deposited just under the skin and not deep into the muscle.

Mumps vaccine is recommended for all U.S. children and for susceptible adolescents and adults without documented evidence of immunity. It is also a very safe vaccine.

:: Pertussis ::
Pertussis is caused by a bacterium, Bordetella pertussis. It is spread through the air by infectious droplets and is highly contagious.

DTaP and Tdap vaccines are "inactivated" vaccines. Inactivated vaccines do not contain live bacteria or virus and cannot reproduce, which is why multiple doses are needed to produce immunity. To obtain a satisfactory product is necessary to avoid over long incubation, Unsuitable method of harvesting.   

The diagnosis of pertussis is usually made based on its characteristic history and physical examination. A laboratory test may be done, which involves taking a specimen from the back of the patient's throat (through the nose).
The DTaP and Tdap vaccines are given as a shot in the muscle.
All infants should receive DTaP vaccine as part of their routine immunization unless they have a medical reason not to. Persons 10 years and older can receive Tdap vaccine in place of a routine booster dose of adult Td vaccine.
:: Polio ::
Polio is caused by a virus. It is usually spread via the fecal-oral route; i.e., the virus is transmitted from the stool of an infected person to the mouth of another person from contaminated hands or such objects as eating utensils.
It becomes diagnose when a person is suspected of being infected; a sample from their stool or throat should be tested for the poliomyelitis virus.
OPV is given as an oral liquid. OPV is no longer used in the United States, but is still given in other parts of the world where polio is common. IPV is given as a shot in the fatty tissue of the arm or leg.
There is no "cure" for polio. But the IPV is very effective in preventing polio, but only when all recommended doses are completed.
:: Rabies ::
Rabies is caused by a virus. The virus invades the central nervous system and disrupts its functioning. It is transmitted in the saliva of infected animals. You cannot get rabies from the blood, urine, or feces of a rabid animal, or from just touching or petting an animal.

Although the two brands of vaccine available in the U.S. are prepared in different ways, both of them are made from inactivated, or killed, virus. Both types are considered equally safe and effective. The vaccine is given in the deltoid muscle as a series of 3-5 shots.

Rabies can be very difficult to diagnose. Laboratory tests can find rabies virus in the saliva, skin, or brain tissue of a patient; unfortunately, this is not possible until late in the disease when it is too late for treatment.

Rabies vaccine is recommended for
· Persons in high-risk occupational groups, such as veterinarians, animal handlers, and certain laboratory workers 

· Persons whose activities bring them in frequent contact with rabies virus or potentially rabid bats, raccoons, skunks, cats, dogs, or other species at risk for having rabies 

· International travelers who are likely to come in contact with animals in areas where dog rabies is common, especially if they will have limited access to appropriate medical care.

:: Rubella :: 

Rubella is caused by a virus. It spreads from person to person through the air. Rubella is contagious but less so than measles and chickenpox.

The rubella vaccine is a live attenuated (weakened) virus. Although it is available as a single preparation, it is recommended that in most cases rubella vaccine be given as part of the MMR vaccine (protecting against measles, mumps, and rubella).

It becomes diagnose when the rubella rash looks similar to other rashes; the only sure way to diagnose rubella is by a laboratory test.

This vaccine is a shot given subcutaneously (in the fatty tissue of the arm or leg).
Rubella vaccine is recommended for all children and for adolescents and adults without documented evidence of immunity. It is especially important to verify that all women of child-bearing age are immune to rubella before they get pregnant.
:: Tetanus ::
Tetanus is caused by a toxin (poison) produced by a bacterium, Clostridium tetani. The C. tetani bacteria cannot grow in the presence of oxygen. The bacteria usually enter the human body through a puncture (in the presence of anerobic [low oxygen] conditions, the spores will germinate).

The tetanus vaccine is prepared from the exotoxin of the anaerobe Clostridium tetani and is available in all forms. The vaccine is an inactivated toxin (poison) called a toxoid. It is made by growing the bacteria in a liquid medium and purifying and inactivating the toxin. Because it is not a live vaccine, a person's immunity tends to decline with time, which is why booster doses are recommended.

The diagnosis of tetanus is based on the clinical signs and symptoms only. Laboratory diagnosis is not useful as the C. tetani bacteria often cannot be recovered from the wound of an individual who has tetanus, and conversely, can be isolated from the skin of an individual who does not have tetanus.

Infants should receive DTaP vaccine as part of their routine immunization. Adults should be given a routine booster dose of Td every 10 years. The usual schedule for infants is a series of four doses given at two, four, six, and 15-18 months of age.
:: Typhus ::
There are two forms of typhus, epedimic and murine, caused by Rickettsia prowazeki and Rickettsia typhi respectively. Epedimic typhus (Jail fever) is carried from person to person by lice. Murine (ret) is transmitted by rat flea. 

After the embryos have died, heavily infected yolk sacs are removed and ground to liberate the rickettsiae. The ground material is suspended in an isotonic solution containing 0.2 – 0.5 % formaldehyde to kill the organisms. At this stage the preparation contains 10-15% of yolk sac material and to reduce the hazard to individuals sensitive to egg protein treated with ether.

The aqueous phase is separated and used as vaccine.   

Both the epedimic and murine are used to protect the members of armed service and medical staff.      
:: BCG Vaccine :: 

Immunity can not be determined until a positive Mantoux result is seen. A vaccinated person may be susceptible to TB before sensitivity has been confirmed. Vaccinated people should avoid contact with all known or suspected persons that have been infected with the tubercle bacillus until sensitivity to tuberculin is verified (usually within 3 months). 
The vaccine can be prepared by the following steps

· A bovine (Cattle) strain was selected.

· It was grown on a medium containing ox bile as this had been found to reduce the virulence of organism in cultures. It was sub-cultured on this medium for 13 years, by which time it had become safe to administer.

· Before use the strained is rigorously checked for antigencity and freedom from pathogenicity.

· It is then grown on a liquid medium for not more than 14 days.

· Then the organisms are separated by centrifugation.

· The resulting liquid vaccine has become replaced by a freeze dried form.    

It is diagnosed by the Tuberculin (Mantoux, Heaf and the Tine test) test.

BCG vaccine is to be administered by a qualified health professional only.
The injection is given intracutaneously (into the skin) into the outer surface of the upper arm. Repeat vaccination is recommended for people who remain tuberculin negative to the Mantoux test for 3 or more months following the vaccination. 

This vaccine is not recommended during pregnancy unless there is an excessive or unavoidable exposure to infective TB. Consult your doctor or pharmacist if you suspect you are pregnant.

:: Conclusion :: 
From the above discussion we have learnt about the preparation, diagnosis, and route of administration, uses and other recommendations. It is also clear to us that the main function of vaccine is to produce antibody in body. It helps our body to produce antibody against harmful organisms. So we could say that the actual vaccination can ensure the accurate result through proper utilization of it.
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