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Acquired immunity: Immunity acquired by infection or vaccination (active immunity) or by the transfer of antibody or lymphocytes from an immune donor (passive immunity). Acquired immunity is in contrast to innate immunity (natural immunity).
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Active immunity is the most common type. It develops in response to an infection or vaccination
Passive immunity refers to the transfer of antibodies from one individual to another. Passive immunity provides immediate immunity. This type of immunity is short-lived (lasting several weeks up to 3 or 4 months), because it doesn’t recognize by the immune system of the pathogen in the future. No memory.
	
	Active Immunity
	Passive Immunity

	Antibodies
	Produced inside of the body
	Introduced from outside of the body

	Results from
	· Direct infection

· Vaccination
	· Breast milk

· Injection

· Mother to baby through the placenta

	Takes effect
	Over time (typically several weeks)

	Immediately

	Length of efficacy
	Long-term to lifelong
	Short-term

	Produced by memory cells?
	Yes
	No


There are two main types of passive immunity:

1- Maternal antibodies are antibodies that transfer from a mother to child. This usually happens across the placenta or through breast milk, especially in the first few days after birth.

2- Immunoglobulin treatments are antibodies that are usually used to treat people at risk for infections, like after a snake bite or a baby born to a mother with hepatitis B. These antibodies are made in a lab, or come from other people or animals.

Some factors affecting immunization

1- Genotype of Recipient Animal: It is a major factor that determines immune responsiveness. Some substances are immunogenic in one species but not in another. Similarly, some substances are immunogenic in one individual but not in others. *MHC gene products which function in processing and presenting of antigen influence response towards antigen. **Genes that codes B-cell and T-cell receptor also influences immunogenicity. Also, the ***genes coding proteins for various regulatory mechanisms influences it.

2- Dosage: An insufficient dosage of immunogen will not elicit an immune response (Either it fails to elicit an immune response or lead to a state of tolerance). Conversely, an excessively high dose will also lead to unresponsiveness or tolerance. There is a dose of antigen above or below which the immune response will not be optimal. A single experimental dosage is not sufficient to develop an immune response however booster dose over a period of time enhances immunogenicity. 

3- The administration route strongly influences the immune response (e.g. orally; injected into the skin; inhaled intranasally), the subcutaneous route is better than the intravenous or intragastric routes. Why???????????
4- State of the host: The effectiveness of active immunization naturally depends on the ability of the host to mount a normal immune response. It can be dangerous, however, to introduce any live vaccine into a host with a T-cell deficiency, since even an attenuated organism can give rise to a lethal infection in such an environment. In the case of an immunologically healthy host, the degree of urgency may determine if passive or active immunization is appropriate. For tetanus, active immunization with the toxoid is generally used and is effective for ten years or more. However, in the case of a very severe wound, or a tetanus-prone wound that is several days old before being presented to the physician, passive immunization may be administered for immediate protection, together with active immunization for longer-lasting immunity,  to avoid the serious consequences of current accidental injuries. Similarly for rabies, passive immunization may be added to the standard active immunization in the case of a particularly severe rabies-prone wound, or one close to the head (since the brain is a major target of the virus) also to avoid the serious consequences of current accidental injuries that caused by a dog bite.

5-Adjuvants: Adjuvants (taken from the Latin, “adjuvare,” meaning “to help”) are designed to improve poorly immunogenic vaccines to enhance the immunogenicity of antigen and slowly from injection.
1-  Aluminium potassium sulphate (alum) is an adjuvant (Releasing antigen slowly from injection site) and enhancing phagocytosis of antigen. 

2- Freund's adjuvant is a solution of antigen emulsified in mineral oil and used as an immunopotentiator (booster). 
A- The complete form, Freund's Complete Adjuvant (FCA or CFA) is composed of inactivated and dried mycobacteria (usually M. tuberculosis) and the water in oil emulsion
B-  The incomplete form (FIA or IFA) lacks the mycobacterial components (hence just the water in oil emulsion). The use of adjuvants, however, is often hampered by undesirable side effects such as fever and inflammation. 
3- Chemically or genetically detoxified bacterial toxins, such as the cholera toxin (CT) or lymphotoxin (LT) from Escherichia coli, saponins, muramyl di- or tripeptides and derivatives (MTP-PE), copolymers,  cytokines,  oligonucleotides, and combinations thereof.
 Adjuvants enhance immunogenicity in various ways:

1-
Prolonged persistence of antigen, and increase the immunogenicity of weak antigens.
2-
Co-stimulatory signals are prolonged, and enhance the speed and duration of the immune response.
3-
Local inflammatory response is increased, and stimulates and modulates humoral responses, stimulate cell-mediated immunity, and improve the induction of mucosal immunity.

4-
Non-specific proliferation of lymphocytes is increased.
Other issues associated with immunization 

A) Antigenic variation Influenza virus, for example, can rapidly alter its antigenic structure by mutation, so that it is no longer recognized by antibodies made against the original virus. Influenza can, therefore, give rise to repeated infection with variants of the same organism. 

B) Antigenic competition is the name given to the phenomenon in which inhibition or diminution of the immune response to one antigen in the presence of another antigen. Two antigens given at the same site can sometimes each interfere with the immune response to the other. In general, therefore, different immunizations are given at different times and/or at different sites. But remember that DPT is a notable exception to this rule, and other routine multiple vaccination protocols exist (such as MMR).

C) Maternal immunoglobulin. 
The presence of specific antibodies at the time of vaccination may interfere with its success. The measles vaccine, for example, should not be given before 15 months of age, since the presence of maternal IgG antibodies may prevent active immunization.
Plasma is the largest part of blood, which has an important role in the treatment for many serious health problems, carries the blood components (nutrients, hormones, and proteins) to the parts of the body that need it. Cells also put their waste products into the plasma. The plasma then helps remove this waste from the body. Blood plasma also carries all parts of the blood through your circulatory system.

Along with water, salt, and enzymes, plasma also contains important components. These include antibodies, clotting factors, and the proteins albumin and fibrinogen. When you donate blood, healthcare providers can separate these vital parts from your plasma. These parts can then be concentrated into various products. These products are then used as treatments that can help save the lives of people suffering from burns, shock, trauma, and other medical emergencies.

The proteins and antibodies in plasma are also used in therapies for rare chronic conditions. These include autoimmune disorders and haemophilia. People with these conditions can live long and productive lives because of the treatments. In fact, some health organizations call plasma "the gift of life."
plasmapheresis a method of removing blood plasma from the body by with drawing blood, separating it into plasma and cells, and transfusing the cells back into the bloodstream. It is performed especially to remove antibodies in treating some diseases such as autoimmune conditions.

Several countries are seriously looking at plasma therapy as a potential treatment for Covid-19, the disease caused by the novel coronavirus. Plasma therapy uses blood donated by recovered patients to introduce antibodies in those under treatment.

The antibody-rich plasma, once extracted, is then ingested into the body of a patient under treatment, and a sufficient amount of antibody must be administered. When given to a susceptible person, this antibody will circulate in the blood, reach tissues, and provide protection against infection. These antibodies can last from weeks to months."
Plasma therapy

The convalescent plasma  (متماثل للشفاء) therapy aims at using antibodies from the blood of a recovered patient to treat those critically affected by the causative agents. 

This therapy's concept is simple and is based on the premise that the blood of a patient who has recovered from causative agents as Covid-19 contains antibodies with the specific ability to fight novel coronavirus, taking into account the examination of this plasma to ensure that it is free from viral hepatitis and immunodeficiency diseases etc.

