ADAPTIVE (ACQUIRED) IMMUNITY

ADAPTIVE IMMUNITY IS ALSO CALLED ACQUIRED
IMMUNITY, SINCE THE POTENCY OF

IMMUNE RESPONSE S ACQUIRED BY EXPERIENCE
ONLY.

TYPES OF ACQUIRED IMMUNITY

ACQUIRED IMMUNITY AGAINST A MICROBE MAY BE
INDUCED BY THE HOST'S RESPONSE TO THE MICROBE
OR BY TRANSFER OF ANTIBODIES OR LYMPHOCYTES
SPECIFIC FOR THE MICROBES. IT IS OF TWO TYPES:
ACTIVE IMMUNITY AND PASSIVE IMMUNITY.




1- Active immunity

The iImmunity induced by exposure to a foreign
antigen is called active

immunity. Active Immunity Is fthe resistance
developed by an individual after confact with
foreign anfigens, e.g., microorganisms. This
contact may be in the form of:

m Clinical or subclinical infection,

m Immunization with live or killed infectious agents
or their anfigens, or

m exposure to microbial products, such as toxins
and toxoids.



» In all these circumstances, the Immune system
of the host iIs stimulated to elicit an iImmune
response consisting of antibodies and activated
helper T (TH) cells and cytotoxic T lymphocytes/
cells (CTLs).

» The active immunity is of two ftypes: naturadl
active immunity and artificial active immunity.

m Natural active immunity: It Is acquired by
natural clinical or subclinical infections. Such
natural immunity is long lasting. For example,
individuals suffering from smallpox become
Immune to second attack of the disease.



m Arfificial active immunity: It is induced in individuals by
vaccines. There is a wide range of vaccines available
against many microbial

pathogens. These may be live vaccines, killed vaccines,
or vaccines containing bacterial products.

Mediators of acfive Immunity: Active Immunity s
mediated by humoral immunity and cell-mediated
Immunity. These two types of immunities are mediated
by different components of the immune system and
function Iin different ways to kil different types of
pathogens.



m Humoral immunity: It is mediated by molecules in the blood and
mucosal secretions called antibodies. The anfibodies are secreted
by a subset of lymphocytes known as B cells. The antibodies
recognize microbial antigens, combine specifically with the
anfigens, neutralize the infectivity of microbes, and target
microbes for elimination by various effector mechanisms. Humoral
iImmunity is the principal defense mechanism against extracellular
microbes.

m Cell-mediated immunity: It is mediated by both activated TH
cells and CTLs. Cytokines secreted by TH cells activate various
phagocytic cells, enabling fthem 1o phagocytose and Kkill
microorganisms. This type of cellmediated immune response is
especially important against a host of bacterial and protozodl
pathogens. CTLs play an important role in kiling virus-infected cells
and tumor cells. They act by killing altered self-cells.



» Passive immunity: When immunity is conferred by transfer
of serum or lymphocytes from a specifically immunizec
individual, it is known as passive immunity. This is a usefu
method for conferring resistance rapidly, i1.e., without
waiting for the development of an active immune
response. Passive immunity may be natural or artificial.

» Natural passive immunity: It is observed when IgG s
passed from mother to fetus during pregnancy. This forms
the basis of prevention of neonatal fetanus in neonates
by active immunization of pregnant mothers. [t s
achieved by administering fetanus toxoid to pregnant
mothers during the last trimester of pregnancy.




This iInduces production of high level of
antibodies In mother against fetanus toxin,
which are subsequently transmitted from
mother to fefus through placenta. The
antibodies subsequently protect neonates
affer birth against the risk of tetanus. Natural
passive  immunity IS also observed by
passage of IgA from mother to newborn
during breast feeding.




» Artificial passive immunity: It is induced in an individuadl
by administration of preformed antibodies, generally in
the form of antiserum, raised against an infecting
agent. Administration of these anfisera makes large
amounts of anfibodies available in the recipient host to
neutralize the action of toxins. The preformed
antibodies against rabies and hepatitis A and B viruses,
efc. given during incubation period prevent replication
of virus, and hence alter the course of infection.
Immediate availability of large amount of anfibodies is
the main advantage of passive immunity.



» However, short lifespan of these antibodies
and the possibility of hypersensitivity

reaction, If anfibodies prepared In other
animal species are given to individuals who
are hypersensitive to these animal globulins
(e.g., serum sickness), are the ftwo noted
disadvantages of passive immunity.



