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OBJECTIVES

 The aim of the course is to learn about the types of immunity, immune system, antigen,
antigen anti-body reaction, hyper sensitivity reaction, immune deficiency disorders and concept
of auto and transplantation of immunity.

 Unit I 

Introduction-  History  of  immunology  –  Immunohematology-  Blood  groups,  Blood
transfusion, Rh- Erythroblastosis faetalis – immunity – types of immunity – innate and acquired
immunity.

 Unit II 

Immune  systems-  Anatomy  of  lymphoid  organ-  Primary  and  Secondary  Lymphoid
organs – Cells  of the immune system- detailed  aspects of T and B cells  receptors  -subsets–
Humoral and cell medicated immune responseactivation and function, Complement, MHC. 

Unit III 

Antigen-  Types,  properties,  haptans-  adjuvants-  vaccines-  types  –  toxoids,  antitoxins,
Immunoglobulins- structure, types and properties. Theories of antibody production. 

Unit IV

 Antigen  –  antibody  reaction-  in-vitro  methods-  Agglutination  –  Precipitation,
Complement  fixation,  Immunofluorescence,  ELISA,  RIA,  in-vivo  methods-  Skin  test,
immunodeficiency disorder – AIDS. 



Unit V 

Hypersensitivity  reactions  – Immediate  type - Type I  Anaphylaxis,  Type II Antibody
dependent cell cytotoxicity, Type III Immune complex mediated, Type V Stimulatory; Delayed
type-  Type  IV  Cell  mediated  delayed  hypersensitivity.  Lymphokines  and  Cytokines.  Basic
concept in auto immunity and transplantation. 
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Class: II B.Sc., Microbiology Course : Core Course III

Subject : Immunology        Subject Code: 16SCCMB3

Subject Incharge : Dr.R.Mangalanayaki

Unit  I:   Introduction-  History  of  immunology  –  Immunohematology-  Blood  groups,  Blood
transfusion, Rh- Erythroblastosis faetalis – immunity – types of immunity – innate and acquired
immunity. 

Introduction about Immunology

Immunology is the study of the immune system and is a very important branch of the
medical and biological sciences. The immune system protects us from infection through various
lines of defence. It is resistance of living organisms to infection of microorganisms.

It deals with the study of processes by which the body defends itself from the ivasion and
attack of foreign organisms.

History of Immunology

Through this branch is quite young, history shows its origin even about 2,500 years back.

1. Thucididas (430 B.C)

Thucididas in Athens pointed out that the people who wee once attacked by the plague
could  not  get  the  fear  of  the  second  attack  of  the  disease.  This  understaing  later  laid  the
foundation for the phenomenon of immunity.

2.Edward Jenner (1749-1823)

Edward  Jenner,  an  englishphysician  who  had  suffered  the  pain  of  variolation  at  his
younger age, developed a scientific and far safer method to smallpox immunisation. His work is
based  on  his  observation  on  milk  maids  mainly,  those  who  often  contracted  compox  were
remarkable resistant to smallpox.

In 1786, Jenner inoculated a boy with materal got from the lesions of a milk maid, who
was attacked by cowpos. After some weeks, the boy was agin inoculated with infectious pus
taken from a patient suffering from small pox, but the boy did not det the disease. This made him
conclude that this porcess of inoculation leads to immunity against small pox.



Later it was Louid Psteur who coined the term vaccine for such process of prophylaxis in
honour of Edward Jenner who prepared the firse vaccine from Cowpox.

The  process  of  vaccination  was  introduced  by  Jenner  and  according  to  the  WHO
Jennerian vaccination has eliminated small pox totally from the human population.

Louis Pasteur (1822-1895)

1. Louis Pasteur is a fater of French chemist

2. He is the father of Immunology

3. He worked on the common diseases such as pebrine anthrax,  chicken cholera and
rabies

4.The most interesting of Psteur's work was the produciton of vaccine for rabies.  He
injected the spinal cord extracts from rabid dogs in the normal healthy rabbits. From rabbits hese
extracts  were  prepared  from  the  infected  spinal  cords  and  dried  for  several  days  at  room
temperature. From these extracts, which contained the attenuated viurses, the rabies vaccine was
prepared

Metchnikoff (1845-1916)

Metchnikoff is the Russian Zoologist

1. He discovered the improtance of cell in immunity and phagocytosis

2. While observing the transparent starfish larvae. He could see some motile cells which
he thought might be protective in a digestive way and he called these cells the phagocytes. 

3. He also suggested that inflammaton might be a protective rather than a destructive
process

4.  In  1908  Metchnikoff  shared  a  Nobel  prize  with  Ehrlich  for  his  contributions  to
immunity. His work on phagocytic cells forms the basis of cellular immunity

George Nuttal (1888)

George Nattal an American bacteriologist found out in 1888, that defibrinated blood was
bactericidal in itself. Showing the presence of a serum substance in blood which killed bacteria.

Pfeiffer (1894)

Pfeiffer in 1894 reported that when cholera bacilli were injected into the peritoneal cavity
of immune guinea pigs. The bacilli were destroyed by the peritoneal fluids and immune serum,
showing the action of antibodies.



Emil Von Behring (1854-1917)

The greatest  support for humoral  theory came from the studies of Behring a  german
bacteriologist.  In  1890,  he  showed  that  it  was  possible  to  provide  an  animal  with  passive
immunity  against  tetnus  or  lackjaw  by  injecting  into  it  the  blood  serum of  another  animal
infected with tetanus.

Almroth Wright (1891-1947)

He was a British bacteriologist

In 1903, he discovered that neither the cellular theory.

He  also  introduced  Antityphoid  inoculation  and  has  also  done  much  work  on  the
preparation of vaccines.

Emile Roux (1853-1933)

He was a French bacteriologist.

He developed the Diphtheria immunisation and antiserum theraphy

Charles Richet (1850-1935)

He was a French Physiologist  and he awared a Nobel prize in 1913 for his work on
anaphylaxis.

He work on hypersensitivity reaction also.

Joules Bordet (1870-1961)

He showed that the human blood normally contains a group of heat labile substances
which are strongly bactericidial when antibody is present

He also studied the formation of anaphylactic poisons and coagulin.

Paul Ehrlich (1854-1915)

He discovered the occurrence of the time lag after antigen injections befor antibody was
formed

He formulated a theory of antibody formation in 900 known as the side chain hypothesis

He also discover the special type of cells known as Mast cells .

Rober Koch (1843-1910)



Koch a german physician and pathologist who awarded the nobel prize in 1905 for his
research on tuberculosis

He identified the causative agent of tuberculosis namely Mycobacterium tuberculosis

He also identified the causative agent of Cholera is called Vibrio cholerae in 1883

He  also  studied  the  life  cycle  of  antrax  bacillus  and  also  introduced  the  staining
techniques

Alexander Fleming (1881-1995)

Fleming discovered the antibiotic lysozyme

He also discovered antibacterial substrance namely Pencillin

Issacs and Lindenmann (1957)

He discovered the Interferons in 1957. The antigenic nonspecificity of interferons is an
important difference between interferons and antibodies.

Karl Landsteiner (1868-1943)

Discovered the four primaly blood groups in man namely A, B, O and AB. For which he
was awarded the nobel prize in 1901.

He  coined  the  term Hapten  in  1921  to  refer  to  small  chemical  groups  that  become
immunogenic onlu when added a carrier molecule.

In 1940 Landsteiner and Weiner discovered the Rh antigen system

Rodney R. Proter (1917-1985)

Rodney  R.  Porter  and  Gerald  M.  Edelman  receive  Nobel  prize  in  1972  for  their
fundamental studies in the chemistry of immunoglobulins.

 



Immunohaematology

Immunohematology refers to the study of blood groups, blood transfusion, blood group antigen,
blood group antigen- antibody reactions and the blood group disorders.

Blood group system

The existence of about 14 blood group systems has been discovered in man. Of these
ABO blood group system was discovered first in 1900 by Landsteiner who was awarded with
Nobel Prize in 1932 for his discovery. 

ABO Blood group system

The ABO blood typing system groups into one of four categories:

• Type A has the A antigen.

• Type B has the B antigen.

• Type AB has both A and B antigens.

• Type O has neither A nor B antigens.

Blood  containing  red  cells  with  type  A antigen  on  their  surface  has  in
its serum (fluid) antibodies against type B red cells. If, in transfusion, type B blood is injected
into persons with type A blood, the red cells  in the injected blood will  be destroyed by the
antibodies in the recipient’s blood. In the same way, type A red cells will be destroyed by anti-A
antibodies in type B blood. Type O blood can be injected into persons with type A, B, or O blood
unless  there  is  incompatibility  with  respect  to  some other  blood group system also  present.
Persons with type AB blood can receive type A, B, or O blood.

Isoantibodies

Isoantibody is an antibody produced by one individual that reacts with the antigen of
another of another individual of the same species. Anti -a and anti-b are isoantibodies.



Isoantigens

An  antigen  of  an  individual  which  is  capable  of  eliciting  an  immune  response  in
individuals of the same species who are genetically different and who do not possess that antigen
is called isoantigen. Antigen A and Antigen B are called isoantigens.

Natural antibodies

Natural  antibodies  are  antibodies  formed  by  genetic  control  and  not  by  antigenic
stimulation. Anti -a and Anti - b antibodies are natural antibodies. Rh antibody is not natural
antibody.

Blood Transfusion

The transfer of blood from one person to another is caled blood transfusion. The person
receiving blood is called recipient. 

• O: Type O individuals can donate blood to anyone, because their blood has no antigens.
However, they can only receive blood from other type O individuals (because blood with any
antigens is seen as foreign).

• A: Type A individuals can donate to other type A individuals and type AB individuals.
Type A individuals can receive blood only from other type A individuals and type O individuals.

• B: Type B individuals can donate blood to other B individuals and AB individuals. Type
B individuals can receive blood only from type B individuals and type O individuals.

• AB: Type AB individuals can give blood only to other AB individuals, but can receive
blood of any type.

H Antigen



The RBC of all ABO groups of persons possesses a common antigen called H antigen. It
is the precursor for the formation of antigens A and B. H antigen is present in large amount in O
group cells and lesser amount in AB group cells. H antigen is not important in blood transfusion.

Bombay blood group

Bhende et al in 1952 discovered a rare blood group among the natives of bombay. This
rare blood group is called Bombay phenotype or OH blood. In bombay phenotype persons the
antigens of ABO blood group namely antigen A, B and H are completely absent on the red cells.
However, these persons have anti -a, anti-b and anti-h antibodies. Their sera will be compatible
with only the same rare blood group.

Rh blood group system

Rh  blood  group  system,  system  for  classifying blood  groups according  to  the  presence  or
absence of the Rh antigen, often called the Rh factor, on the cell membranes of the red blood
cells  (erythrocytes).   The designation  Rh  is  derived  from  the  use  of  the  blood  of  rhesus
monkeys in the basic test for determining the presence of the Rh antigen in human blood. The Rh
blood group system was discovered in 1940 by Karl Landsteiner and A.S. Weiner. 

The Rh antigen poses a danger for the Rh-negative person, who lacks the antigen, if Rh-
positive  blood  is  given  in  transfusion.  Adverse  effects  may  not  occur  the  first  time  Rh-
incompatible  blood is  given,  but theimmune systemn responds to the foreign Rh antigen by
producing anti-Rh antibodies. If Rh-positive blood is given again after the antibodies form, they
will  attack  the  foreign  red blood cells,  causing  them to clump together,  or  agglutinate.  The
resulting hemolysis, or destruction of the red blood cells, causes serious illness and sometimes
death.

In the European countries 85% of the human beings are Rh Positive and remaining 15%
are Rh Negative. In India 93% are Rh Positive and 7% are Rh Negative. The Rh antigen has no
natural antibody. However, Rh antibody can be produced artificially,  An Rh negative person
develops Rh antibody when he receives blood from an Rh positive person. Even a small amount
of Rh positive blood can evoke the production of Rh antibody in the Rh negative person. The
antibody once formed remains throughout the life.

• Rh-positive: People with Rh-positive blood have Rh antigens on the surface of their red
blood cells. People with Rh-positive blood can receive Rh-positive or Rh-negative blood.

• Rh-negative: People with Rh-negative blood do not have Rh antigens. People with Rh-
negative blood can receive only blood that is also Rh-negativ



Erythroblastosis fetalis

Erythroblastosis fetalis can occur when different Rh factor blood types mix during pregnancy.
Problems can arise even if small amounts of Rh-positive and Rh-negative blood mix. Although it
is rare for blood between the woman and the fetus to mix during pregnancy, it could happen as a
result of:

• the placenta detaching from the wall of the uterus wall during delivery

• bleeding during pregnancy

• manual rotation of a breech baby

• abortion

• an ectopic pregnancy

• a miscarriage

• a fall, blunt trauma, or invasive prenatal testing

If Rh-negative blood mixes with Rh-positive blood, an immune response known as Rh
sensitization  may  occur.  This  means  that  the  person  with  Rh-negative  blood  will  produce
antibodies  to  fight  any  future  exposure  to  Rh-positive  blood.  The  body  can  also  produce
antibodies after contamination with a Rh-positive blood from a needle or a blood transfusion.
Once  sensitized,  the  body’s  immune  system  will  recognize  any  future  Rh-positive  cells  as
foreign and attack them. If Rh-positive blood from a fetus gets into the bloodstream of a woman
with sensitized Rh-negative blood, the woman’s immune system will attack the invading cells
and destroy them.

Erythroblastosis fetalis destroys red blood cells

Destruction of the red blood cells (hemolysis) can be rapid in a fetus. As a result, the fetus will
not  receive  enough  oxygen,  which  may  lead  to anemia,  other  illnesses,  or  even  death.  As
hemolysis continues, the fetus will rapidly attempt to produce more red blood cells. However,
these cells new red blood cells are often immature and are unable to function fully.

Because  the  body produces  red blood cells  in  the  liver  and spleen,  this  overproduction  can
sometimes cause these organs to enlarge. When a newborn has this condition, it is known as
hemolytic disease of the newborn.

As the immature red blood cells continue to break down, bilirubin, which is a by-product of the
breakdown of red blood cells,  builds  up.  The excess amounts  of  bilirubin  circulating  in  the
newborn’s body will lead to jaundice, where the skin and eye whites of the infant turn yellow.



Other causes and risks

Rh incompatibility is the most common cause of the condition, but other factors can also be
responsible, including other cell or blood incompatibilities that produce antibodies. White infants
are more likely to develop the condition than African-American infants. The risk is also higher in
pregnancies  where  Rh  sensitization  has  already  taken  place,  for  example,  during  a  first
pregnancy.  It  is  important  to  note  that  having  a  different  blood  type  to  the  fetus  (ABO
incompatibility) is not a cause of erythroblastosis fetalis or hemolytic disease of the newborn,
though some other rare blood group differences can occasionally be a cause.  It does not usually
affect a first pregnancy, but problems may arise in future pregnancies.

Immunity - Definition

Immunity is defined as the resistance to infection. This carried out by the process of recognition
anddisposal of non - self or foreign material that enters the body. Immunity is the ability of the
body to protect  against  all  types of foreign bodies  like bacteria,  virus,  toxic  substances,  etc.
which enter the body. Immunity is also called disease resistance. The lack of immunity is known
as susceptibility.



Types of Immunity

There  are  two  major  types  of  immunity:  innate  or  natural  or  nonspecific  and  acquired  or
adaptive.

Innate Immunity

• Innate or Natural or Nonspecific Immunity (L. innatus = inborn):

Innate  immunity  is  inherited  by  the  organism  from  the  parents  and  protects  it  from  birth
throughout life. For example humans have innate immunity against distemper, a fatal disease of
dogs.

As its  name nonspecific  suggests that  it  lacks  specific  responses to specific  invaders.  Innate
immunity or nonspecific immunity is well done by providing different barriers to the entry of the
foreign agents into our body.

 Innate  immunity  consists  of  four  types  of  barriers—  physical,  physiological,  cellular  and
cytokine barriers.

• Physical Barriers:

They are mechanical barriers to many microbial pathogens. These are of two types. Skin and
mucous membrane.

• Skin:

The skin is physical barrier of body. Its outer tough layer, the stratum corneum prevents the entry
of bacteria and viruses.



(b) Mucous Membranes:

Mucus  secreted  by  mucous  membrane  traps  the  microorganisms  and  immobilises  them.
Microorganisms and dust particles can enter the respiratory tract with air during breathing which
are  trapped in the  mucus.  The cilia  sweep the mucus  loaded with  microorganisms and dust
particles  into  the  pharynx  (throat).  From  the  pharynx  it  is  thrown  out  or  swallowed  for
elimination with the faeces.

2. Physiological Barriers:

The skin and mucous membranes secrete certain chemicals which dispose off the pathogens from
the body. Body temperature, Ph of the body fluids and various body secretions prevent growth of
many disease causing microorganisms. Some of the important examples of physiological barriers
are as follows:

(a) Acid of the stomach kills most ingested microorganisms,

(b) Bile does not allow growth of microorganisms,

(c) Lysozyme is present in tissue fluids and in almost all secretions except in cerebrospinal fluid,
sweat and urine. Lysozyme is in good quantity in tears from eyes. Lysozyme attacks bacteria and
dissolves their cell walls. Lysoenzyme is also found in saliva,

(e) Nasal Hair. They filter out microbes and dust in nose,

(f) Urine. It washes microbes from urethra,

(g)  Vaginal  Secretions.  It  is  slightly  acidic  which  discourages  bacterial  growth  and  flush
microbes out of vagina,

(h) Sebum (sweat). It forms a protective acid film over the skin surface that inhibits growth of
many microbes.



3. Cellular Barriers:

These  are  certain  white  blood  corpuscles  (leucocytes),  macrophages,  natural  killer  cells,
complement system, inflammation, fever, antimicrobial substances, etc.

Certain Leucocytes:

Neutrophils and monocytes are major phagocytic leucocytes.

(a) Polymorpho-nuclear Leucocytes (PMNL- neutrophils):

As  they  have  multilobed  nucleus  they  are  normally  called  polymorphonuclear  leucocytes
(PMNL-neu-  trophils).  Neutrophils  are  short  lived  and are  highly  motile  phagocytic  killers.
Neutrophils are formed from stem cells in the bone marrow. Neutrophils are the most numerous
of  all  leucocytes.  They  die  after  a  few  days  and  must  therefore,  be  constantly  replaced.
Neutrophils constitute about 40% to 75% of the blood leucocytes in humans.

(b) Monocytes:

They are the largest of all types of leucocytes and somewhat amoeboid in shape. They have clear
cytoplasm (without  cytoplasmic granules).  The nucleus is  bean-shaped. Monocytes constitute
about  2-10% of  the  blood leucocytes.  They are  motile  and phagocytic  in  nature  and engulf
bacteria and cellular debris. Their life span is about 10 to 20 hours. Generally they change into
macrophages after entering tissue spaces.

(i) Macrophages:

Monocytes circulate in the bloodstream for about 8 hours, during which time they enlarge and
then migrate into the tissues and differentiate into specific tissue macrophages. Macrophages are
long lived and are highly motile phagocytic.

Macrophages contain more cell organelles especially lysosomes. Macrophages are of two types,
(a) Some take up residence in particular tissues becoming fixed macroph- ages and (b) whereas
other remain motile and are called wandering macrophages. Wandering macrophages move by
amoeboid  movement  throughout  the  tissues.  Fixed macrophages  serve  different  functions  in
different tissues and are named to reflect their tissue location. 

Process of phagocytosis



i. Pulmonary alveolar macrophages in the lung

ii. Histiocytes in connective tissues

iii. Kupffer cells in the liver

iv. Glomerular Mesangial cells in the kidney

v. Microglial cells in the brain

vi. Osteoclasts in bone

(ii) Natural Killer Cells (NK Cells):

Besides the phagocytes, there are natural killer cells in the body which are a type of lymphocytes
and are present in the spleen, lymph nodes and red bone marrow. NK cells do not have antigen
receptors like T cells and В cells. NK cells cause cellular destruction in at least two ways:

(a)  NK  cells  produce  perforins  which  are  chemicals  that  when  inserted  into  the  plasma
membrane of a microbe make so weak that cytolysis (breakdown of cells particularly their outer
membrane) occurs and creates pores in the plasma membrane of the target cells. These pores
allow entry of water into the target cells, which then swell and burst. Cellular remains are eaten
by phagocytes.

(b) Another function of NK cells is apoptosis which means natural cell death. It occurs naturally
as part of the normal development, maintenance and renewal of cells, tissues and organs.

Thus functions  of  NK cells  are  to  destroy  target  cells  by cytolysis  and apoptosis.  NK cells
constitute 5%-10% of the peripheral blood lymphocytes in humans.

(iii) Complement 

Complement is a group of 20 proteins, many of which are enzyme precursors and are produced
by the liver. These proteins are present in the serum of the blood (the fluid portion of the blood
excluding cells and clotting factors) and on plasma membranes. They are found circulating in the



blood plasma and within tissues throughout the body. They were named complement by Ehrlich
because they complement the actions of other components of the immune system (e.g., action of
antibody on antigen) in the fight against infection. Jules Bordet is the discoverer of complement.

Complement proteins create pores in the plasma membrane of the microbes. Water enters the
microbes. The latter burst and die. The proteins of complement system destroy microbes by (i)
cytolysis (ii) inflammation and (iii) phagocytosis. These proteins also prevent excessive damage
of the host tissues.

(iv) Inflammation:

Inflammation is a defensive response of the body to tissue damage. The conditions that may
produce inflammation are pathogens, abrasions (scraping off) chemical irritations, distortion or
disturbances of cells, and extreme temperatures. The signs and symptoms of inflammation are
redness, pain, heat and swelling.

Inflammation can also cause the loss of function in the injured area, depending on the site and
extent  of  the  injury.  Inflammation  is  an  attempt  to  dispose  of  microbes,  toxins,  or  foreign
material at the site of injury to prevent their spread to other tissues, and to prepare the site for
tissue repair. Thus, it helps restore tissue homeostasis.

Broken mast cells release histamine. Histamine causes dilation of capillaries and small blood
vessels. As a result more blood flows to that area making it red and warm and fluid (plasma)
takes  out  into  the  tissue  spaces  causing  its  swelling.  This  reaction  of  the  body  is  called
inflammatory response.

(v) Fever:

Fever may be brought about by toxins produced by pathogens and a protein called endogenous
pyrogen (fever producing substance), released by macrophages. When enough pyrogens reach
the brain, the body’s thermostat is reset to a higher temperature, allowing the temperature of the
entire body to rise.

Mild fever strengthens the defence mechanism by activating the phagocytes and by inhibiting the
growth of microbes. A very high temperature may prove dangerous. It must be quickly brought
down by giving antipyretics.

Cytokine Barriers:

Cytokines  (Chemical  messengers  of  immune  cells)  are  low  molecular  weight  proteins  that
stimulate  or  inhibit  the  differentiation,  proliferation  or  function  of  immune  cells.  They  are
involved in the cell to cell communication. Kinds of cytokines include interleukins produced by
leucocytes,  lymphocytes  produced  by  lymphocytes,  tumour  necrosis  factor  and  interferon’s
(IFNs). Interferon’s protect against viral infection of cells.



Acquired Immunity

Acquired  Immunity. Immunity that  develops  during  a  person's  lifetime. There are
two types of acquired immunity: active immunity and passive immunity.

Types of Acquired Immunity

There are two types of acquired Immunity 

Active Acquired Immunigy

Passive  acquired immunity.

1. Active Immunity:

Adaptive immunity that is induced by natural exposure to a pathogen or by vaccination.

Active immunity involves the synthesis of specific abtibodies or production of immunologically
active cell.

Humoral Immunity

Immunity mediated by antibodies prodiced in body fluids such as plasma or lumph is
known as humoral immunity.

Cell mediated Immunity

The immunity produced by the sensitised lymphocytes is called cell mediated immunity.
Here antibodies are not produced. The sensitized lymphocyes reacts with the specific antigens
and bring about the cytotoxic effects resulting in the lysis of the microbial antigen.

It can be categorized into two types:

Naturally acquired active immunity:

Active  immunity  is  acquired  through  continuing,  subclinical  infections,  caused  by
bacteria  and viruses,  which  largely  remain  unnoticed  and which  is  more  advantageous  than
passive immunity.

Artificially acquired active immunity:

This type of immunity is usually obtained through vaccination or through administration
of  toxoids.  Vaccines  are  killed  or  live  attenuated  microorganisms,  whereas  the  toxoids  are
preparations  of  toxins,  which  have  been  inactivated  by  certain  clinical  treatments  or
modifications so as to make them non-toxic in nature.



Live vaccine (Attenuated)

In this preparation live microorganisms are attenuated by different methods. Attenuation
results  in  the  loss  of  pathogenicity  without  the  loss  of  antigenicity  of  the  microorganisms.
Examples : Antharx Vaccine, BCG (Bacille Calmette -Guerin), Sabin vaccine for poliomyelitis,
Measles Vaccine

Killed Vaccine

In  this  vaccine  microorganisms  are  killed  in  the  virulent  phage  either  by  heat  or
antiseptics,  while  killing  care  is  takne  not  to  denature  the  antigen  excessive  heat  or  strong
detergents. Examples : Slak vaccine for Poliomyelitis,  Influenza viral Vaccine,  TAB vaccine,
Pertussis vaccine.

Toxoid:  Toxoids  are preparation  of toxins inactived  by formalin.  They retain  the pathogenic
potency  and  thus  like  toxins  can  induce  antitoxin  formation.  Examples:  Tetanus  toxoid,
Diphtheria toxoid, Triple vaccine (DPT)

2. Passive Immunity:

Adaptive  immunity  is  conferred  by  the  transfer  of  immune  products,  such  as  antibody  or
sensitized T-cells, from an immune individual to non immune one.

It is of two types:

Naturally acquired passive immunity:

This can be acquired through trans-placental transfer of immunoglobulins (IgG) from mother to
the foetus. This immunity lasts for about six months after birth. These antibodies of maternal
origin protect the foetus and the infant from diptheria, streptococci, tetanus, rubella, mumps, and
polio virus through passive immunity.

The secretory immunoglobulin (IgA) present in the mother’s milk provides local immunity in the
gastrointestinal tract of the sucking infants. Moreover human colostrums are rich in macrophages
and lymphocytes (T-cells) which can survive in the intestine of the suckling infant for sometime,
and thus can transfer cell mediated immunity.

Artificially acquired passive immunity:

It is achieved by administering specific antibodies or antiserum from one individual to another
unimmunized individual, for a particular antigen. Routine passive immunization is done against
different  diseases like tetanus,  botulinum, diptheria,  hepatitis,  measles and rabies.  Antibodies
against a microbe or its antigen or toxin can be raised in a suitable animal through repeated
injection of suitable antigen.



Artificial passive immunity is brought about by using anyone of the following sera:

1. Hyperimmune serum

This is the oldest and comonest methods. In this method active hyperimmunisation of an
animal is done.

2. Convalescent serum

Serum colected from persons recovering from a particular infectious disease contain high
amount of antiboids for the specific antigen causing that particular disease.

3. Pooled sea from different healthy individual

Sera  of  healthy  adults  contain  antibodies  against  the  infectious  microorganisms
commonly prevalent in that community.

Combined immunization

A  combination  of  bothe  acitive  and  passive  mehtods  of  immunization  employed
simultaneously is known as combined immunization. This method is used in cases of emergency
when immediated protection is needed.

Adoptive immunity

This is a type of passive immunity produced by injecting immunologically competent
lymphocytes  and  not  by  injectivng  antibodies.  This  methods  is  adopted  in  the  treatment  of
tuberculosis and leprosy.


