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ABOUT THE STUDY
The immune system plays a crucial role in protecting our body 
from harmful pathogens, viruses, and abnormal cells. It 
comprises a complex network of cells, molecules, and tissues that 
work together to identify, recognize and destroy foreign invaders. 
Cellular immunology is a subfield of immunology that focuses on 
the study of immune cells and their functions in the immune 
response. We will explore the different types of immune cells, 
their functions, and their interactions in the immune response.

Types of immune cells

The immune system consists of two main types of cells: Innate 
immune cells and Adaptive immune cells.

Innate immune cells

Innate immune cells are the first line of defense against invading 
pathogens. They are non-specific and respond rapidly to 
pathogens without prior exposure. The different types of innate 
immune cells include:

Macrophages: Macrophages are large, phagocytic cells that engulf 
and digest invading pathogens. They also secrete cytokines that 
activate other immune cells.

Neutrophils: Neutrophils are the most abundant white blood 
cells in the body. They are also phagocytic cells that engulf and 
digest invading pathogens.

Natural killer cells: Natural killer cells are specialized cells that 
recognize and kill abnormal cells, such as infected cells and 
cancer cells. They release cytotoxic granules that induce cell 
death.

Dendritic cells: Dendritic cells are antigen-presenting cells that 
capture and process antigens and present them to T cells.

Adaptive immune cells

Adaptive immune cells are highly specific and respond to specific 
pathogens. They have a memory of past infections and respond 

more rapidly and effectively upon re-exposure to the same 
pathogen. The different types of adaptive immune cells include:

T cells: T cells are a type of lymphocyte that mature in the 
thymus gland. They recognize and respond to specific antigens 
presented by antigen-presenting cells. There are different types of 
T cells, including helper T cells, cytotoxic T cells, and regulatory 
T cells.

B cells: B cells are another type of lymphocyte that mature in the 
bone marrow. They produce antibodies that recognize and bind 
to specific antigens. Upon binding, the antibody activates other 
immune cells to destroy the invading pathogen.

Functions of immune cells

The different types of immune cells have specific functions in the 
immune response. These functions are critical for eliminating 
pathogens and maintaining the body's overall health.

Phagocytosis: Phagocytosis is the process by which immune cells 
engulf and digest invading pathogens. Macrophages and 
neutrophils are specialized phagocytic cells that play a crucial role 
in this process. They recognize and bind to invading pathogens 
and engulf them. Once inside the cell, the pathogen is destroyed 
by lysosomal enzymes.

Cytotoxicity: Cytotoxicity is the process by which immune cells 
kill abnormal cells, such as infected cells and cancer cells. Natural 
killer cells and cytotoxic T cells are specialized cells that release 
cytotoxic granules that induce cell death in abnormal cells.

Antibody production: B cells produce antibodies that recognize 
and bind to specific antigens. Antibodies are Y-shaped molecules 
that have two arms that can bind to two different antigens. Once 
bound, the antibody activates other immune cells to destroy the 
invading pathogen.

Antigen presentation: Antigen-presenting cells, such as dendritic 
cells, capture and process antigens and present them to T cells. 
This process is critical for the activation of T cells, which are 
essential for the adaptive immune response.
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Th1 cells produce cytokines, such as Interferon-gamma (IFN-
gamma), that activate macrophages and cytotoxic T cells. Th2 
cells produce cytokines, such as Interleukin-4 (IL-4), that activate 
B cells and promote antibody production. Th17 cells produce 
cytokines, such as Interleukin-17 (IL-17), that recruit neutrophils 
to the site of infection.

Regulatory T cells: Regulatory T cells are a type of T cell that 
play a critical role in maintaining immune tolerance and 
preventing autoimmune diseases. They suppress the immune 
response by releasing cytokines, such as Interleukin-10 (IL-10), 
that inhibit the activation of other immune cells. Regulatory T 
cells can differentiate into different subsets, including natural 
Tregs and induced Tregs, depending on the cytokines present in 
the environment.

B cells: B cells produce antibodies that recognize and bind to 
specific antigens. Upon binding, the antibody activates other 
immune cells to destroy the invading pathogen. B cells interact 
with helper T cells to produce high-affinity antibodies and 
generate immunological memory.

Cellular immunology is a complex and dynamic field that 
explores the different types of immune cells and their functions 
in the immune response. The interactions between immune cells 
are critical for the coordination and effectiveness of the immune 
response.
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Cytokine production: Cytokines are signaling molecules that are 
produced by immune cells in response to an infection or 
inflammation. They play a critical role in regulating the immune 
response and are involved in communication between immune 
cells. Cytokines can activate or suppress immune cells, 
depending on the type and context of the immune response.

Some cytokines, such as Interleukin-1 (IL-1) and Tumor Necrosis 
Factor-alpha (TNF-alpha), are pro-inflammatory and promote 
inflammation. They are produced by macrophages and other 
immune cells in response to an infection or injury. They induce 
the expression of adhesion molecules on the surface of 
endothelial cells, which allows immune cells to migrate to the 
site of infection.

Interactions between immune cells: Immune cells interact with 
each other in a complex network of signaling pathways that 
regulate the immune response. The interactions between 
immune cells are critical for the coordination and effectiveness 
of the immune response.

Helper T cells: Helper T cells are a type of T cell that plays a 
critical role in the adaptive immune response. They recognize 
antigens presented by antigen-presenting cells and release 
cytokines that activate other immune cells. Helper T cells can 
differentiate into different subsets, including Th1, Th2, and 
Th17 cells, depending on the cytokines present in the environment.
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