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Definition

• Immunology is defined as the study of the
molecules, cells, organs, and systems
responsible for the recognition and disposal
of foreign material.

• Immunology began as a branch of
microbiology. The study of infectious disease
and the body’s response to them has a
major role for the development of
immunology.



Immune system

The immune system is a network of cells, tissues, and
organs that work together to defend the body against
attacks by “foreign” invaders such as bacteria, viruses,
parasites, and fungi.

Immunity:
Immunity can be defined as the way in which the body can
protect itself from invasion by pathogenic microorganism and
provide a defense against their harmful effect. Immunity is
classified in to two major groups:

Nonspecific immunity ( Innate Immunity).

Specific immunity (Acquired Immunity).



Antigen

A live (e.g., viruses and bacteria) or
inactivated substance capable of
producing an immune response .

Antibody

Protein molecules (immunoglobulins)
produced by B lymphocytes to help
eliminate an antigen.



Characteristics of the immune 
system
• Broad range:

• Bacteria

• Toxins

• Viruses

• Parasites

• Tumor cells

• Fungi

• Foreign cells

• Particulates

• Highly specific
• Pathogen species 

and strains
• Self vs non-self
• Memory

• Widespread
• Every organ and 

system

• Extremely fluid
• It moves!!!!

























Innate 
and 
Adaptive 
Immunity

- Innate immunity is the first 
protective barrier against 
infections. 

- Immune response that comes 
into play slowly after infection 
but provides more effective 
defense against infections is 
called adaptive immunity.



Doğal ve Edinsel İmmünitenin Temel 
Mekanizmaları

• Doğal immünite mekanizmaları, enfeksiyonlara karşı 
ilk koruyucu engeli oluşturur





Innate and Adaptive Immunity

• Antibodies capture infectious agents in serum and destroy 

microorganisms 

• T lymphocytes neutralize microbes inside the cell 

• The kinetics of natural and acquired immune responses are 

similar and may vary according to different infections.



Innate Immunity

• The term innate immunity is the host defense that

prevents the entry of microbes and destroys the

microbes that manage to enter the host tissues.

• This defense is always present in healthy

individuals.



Innate Immunity

• The first lines of defense of innate immunity to 

prevent germs from entrance;

• Epithelial barrier, 

• Specialized cells in the epithelium 

• Natural antibiotics



Innate 
Immunity



• Although innate immunity fights as effectors against

many infections, microbes that are pathogenic to

humans evolve to resist the innate immune

response.

• It is the task of the acquired immune response to

defend against infectious substances.

• Therefore, disorders in the acquired immune system

result in increased susceptibility to infections.

Innate Immunity



Innate Immunity

• Major components of 
innate immunity are;

• Antibodies

• Lymphocytes

• Antigen presenting 
cells

• Cytokines



Acquired Immunity

• Acquired immune responses are triggered only if microbes or

their antigens cross the epithelial barrier and are transported to

lymphoid organs where they are recognized by lymphocytes.

• Acquired immune responses create special mechanisms to

combat different types of microbes

• For example, antibodies destroy microbes living outside the cell,

T lymphocytes inside the cell.





Innate and Adaptive Immunity Interactions



Innate and Adaptive Immunity Interactions

• For example, antibodies (a component of acquired

immunity) bind to microbes.

• The microbe coated with antibody binds easily to

phagocytes (cell of innate immunity) and activates

them so that microbes are digested and destroyed

by phagocytes.



Active Adaptive Immunity

• Humoral Immunity

• Cellular Immunity



Humoral Immunity

• Humoral immunity is created by proteins called antibodies

produced by B lymphocytes. 

• Antibodies neutralize microbes and microbial toxins

present in the blood, mucous fluids and in the lumens of 

mucous organs such as the gastrointestinal and respiratory

tract.



Humoral Immunity

• One of the important properties of antibodies

is to prevent microbes on the mucosal surface

and blood from reaching and evading in host

cells and related tissues.

• In this way, antibodies prevent infections

before they invade.



Cellular Immunity

• Antibodies cannot reach the

microorganisms that live and divide inside

the infected cell.

• Cellular immunity ensures the defense

against such intracellular microbes.

• Cellular immunity is generated by T

lymphocyte cells



Cellular Immunity

• Some T lymphocytes activate phagocytes to destroy germs. 

• Other T lymphocytes kill all host cells that contain infectious

microbes in their cytoplasm.

• Antibodies produced by B lymphocytes are specifically designed

to recognize extracellular microbial antigens, while T

lymphocytes recognize antigens produced by microbes within

the cell.





• Another important difference between T and B

lymphocytes is that although most T lymphocytes

only recognize microbial protein antigens, antibodies;

recognize many different types of microbial

molecules including protein, carbohydrate and lipid



Features of 
Adaptive 
Immunity

Most important
features:

specificity

memory







Specificity and Memory in Adaptive
Immunity



• The immune system has the

ability to distinguish between at

least one billion different

antigens and antigen fragments.

Specificity



Causes of specificity and diversity

• Lymphocytes made up of many

different clones

• Each clone has a different antigen

receptor distribution from the

lymphocytes in the other clone.



Clonal Selection
Theory





Memory

• When the immune system encounters the same

antigen over and over again, it creates a greater and

more effective response.

• In the first encounter with the antigen, the immune

response is generated by naive lymphocytes and this

is called the primary (primary) immune response.



• The term naive lymphocyte refers to

1. they are immunologically inexperienced, 

2. they have not encountered antigens before

3. they do not produce an immune response

Naive Lymphocytes





Secondary Immnue Response

• When the same antigen is encountered again, it

creates an immune response that is faster, larger

and better able to eliminate the antigen than the

primary response called secondary immune

response.



Secondary response occurs as a result of the transformation
of long-lasting memory lymphocytes into effector
lymphocytes



Phases of Immune Responses

1. Antigen recognition, 

2. Lymphocyte activation, 

3. Elimination of antigens, 

4. Termination of the immune response, 

5. Memory



Phases of Adaptive Immunity





• At least two kinds of signals are required for activation

of lymphocytes:

1. Binding of antigens to the receptors of lymphocytes

(signal 1)

2. Binding of products produced by during the immune

response against the microbe to lymphocytes (signal

2)

Co-stimulation



Lymphocyte activation



• The second signals are also called 'co-stimulatory

molecules’. Because they work together with antigens

to activate cells. 

• This need for second signals ensures that the

acquired immune response is generated only against

microbes and not against other harmless non-

infectious antigens.









• After the infection is cleared,
the stimulation that leads to
lymphocyte activation ends

• As a result, most of the cells
activated by antigens are
eliminated by apoptosis.

• Dead cells are cleared by
phagocytes before they
initiate a harmful reaction

Apoptosis















Lymph nodules

• Lymph nodes are nodular structures that are formed

by the gathering of lymphoid tissues located around

lymphatic ducts that spread throughout the body. 

• Fluids from all epithelium, connective tissue and most

parenchymal organs are drained by lymphatics. 

• This fluid that is drained from the tissues to the lymph

node is called lymph.



Lymph node morphology

A. Lenf düğümünün yapısal düzeneği ve kan akışı şematik olarak 
gösterilmektedir. B. Lenf düğümünün ışık mikroskopisinde bazıları 
açık renkte boyanan merkezi alanı (germinal merkez)





Circulation of T lymphocytes



• Blood is mostly associated with T lymphocytes, as effector T

cells locate and destroy the microbe at any infection site.

• In contrast, B lymphocytes remain in lymphoid organs and do

not need to migrate to the site of infection.

• Instead, B lymphocytes produce antibodies and these

antibodies enter the bloodstream to find microbes and

microbial toxins in the circulation or in distant areas


