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A brief overview

• Of the immune system



Key Concepts of Immunity

• The immune systems has evolved to protect us from 
common pathogens. 

• Innate immunity is the immediate response to 
commonly shared microbe antigens (LPS, teichoic
acid, patterns of sugars). 

• Innate immunity includes physical, chemical and 
mechanical barriers to entry, phagocytes to engulf 
and digest extracellular pathogens, and interferons
and NK cells to block virus replication and kill virus-
infected cells. 

• Inflammation attracts leukocytes to the infection site, 
where innate immune responses occur.





Some types of lifestyle

• Target innate defenses
• Next slide courtesy of





Adaptive immunity

• Adaptive immunity is the slower response to specific antigens 
which vary from pathogen to pathogen. 

• Adaptive immunity includes antibody, cytotoxic T cells, and 
inflammatory (macrophage-activating) helper T cells. 

• An active immune response is made to antigen exposure, 
either naturally acquired during infection or artificially 
acquired by vaccination. Passive immunity is acquired from 
another individual in the form of antibodies. Humoral
immunity is due to antibody production, while cellular 
immunity is due to cytotoxic and inflammatory T cell activity. 

• Innate immune mechanisms including inflammation and 
phagocytosis are essential for the efficient functioning of the 
adaptive immune system.



The immune system

• The immune system is composed of circulating leukocytes and 
lymphoid organs. 

• Hematopoiesis, the differentiation of stem cells into mature 
leukocytes, occurs in the bone marrow. T cell maturation is 
completed in the thymus. Bone marrow and thymus are the 
primary (central) lymphoid organs. 

• The secondary (peripheral) lymphoid organs bring together 
antigen and leukocytes to initiate adaptive immune responses. 
Secondary lymphoid organs include the lymph nodes, spleen, 
Peyer's patches, tonsils and adenoids, appendix, and 
collections of lymphoid cells in mucous membranes. 

• Leukocytes recirculate between lymphoid organs and the 
blood via the lymphatic vessels, which also collect antigen 
from the tissues.



Phagocytes

• Phagocytes include monocyte/macrophages, 
granulocytes (neutrophils, eosinophils, 
basophils) and dendritic cells. They have 
receptors for common pathogen antigens and 
for complement-coated and antibody-coated 
antigen. In addition to engulfing and 
destroying pathogens, macrophages and 
dendritic cells can make cytokines that 
regulate immune responses and can process 
and present antigen to T cells.



Lymphocytes

• Lymphocytes include B cells, T cells, and 
Natural Killer (NK) cells. B and T cells have 
specific antigen receptors which are generated 
during lymphocyte development by a 
specialized gene-splicing process. BCR bind 
native antigen, but TCR bind only to antigen 
peptides presented on MHC. NK cells do not 
have antigen-specific receptors, but recognize 
altered MHC on virus-infected and cancer 
cells.



T helper cells

• T helper cells (also known as Th cells) are a sub-group of 
lymphocytes that play an important role in establishing and 
maximizing the capabilities of the immune system. These cells 
are unusual in that they have no cytotoxic or phagocytic
activity; they cannot kill infected host (also known as somatic)
cells or pathogens, and without other immune cells they would 
usually be considered useless against an infection. Th cells are 
involved in activating and directing other immune cells, and 
are particularly important in the immune system. They are 
essential in determining B cell antibody class switching, in the
activation and growth of cytotoxic T cells, and in maximizing 
bactericidal activity of phagocytes such as macrophages. It is 
this diversity in function and their role in influencing other 
cells that gives T helper cells their name.



Mature Th cells are believed to always express 
the surface protein CD4. T cells expressing 
CD4 are also known as CD4+ T cells.





Cytokines

• Cytokines are chemical messengers made by 
leukocytes, primarily T cells, macrophages and 
dendritic cells. 

• Antigen stimulation plus other signals 
stimulate specific lymphocytes to proliferate 
and differentiate into clones of effector cells 
and memory cells.



Antibodies

• B cells are activated to become antibody-producing plasma 
cells. Antibodies are specific antigen-binding proteins that 
neutralize and opsonize antigen and activate complement to 
promote inflammation and phagocytosis. Different antibody 
isotypes have specialized locations and functions.

• Antibody is composed of disulfide-bonded heavy and light 
chains in a Y shape, with two identical antigen-binding regions 
at the ends of the top of the Y. The antigen-binding regions of 
antibody differ in their amino acid sequence from one 
molecule to the next and are called variable regions. The stem 
of the Y (the constant region) has one of five possible 
structures (isotypes: IgA, IgD, IgE, IgG, and IgM) that 
determine the effector functions of the antibody.





Out of the innumerable

• Causes that impair immune system function, 
here we shall focus on four major points:

• 1. Drugs.
• 2. Malnutrition
• 3. Oxidative stress
• 4 Semen



DRUGS

• The next slides are courtesy of Dr. Daniele
Mandrioli























Other drugs

• Khansari, Nemat; Whitten, H. D.; 
Fudenberg, H. Hugh
Phencyclidine-induced immunodepression
Science v225 p76-8 July 6 1984
SUBJECTS: Ketamine Phencyclidine 
Immunosuppressive agents 
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