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Lecture Structure/Objectives 

Cells and tissues of the immune system
Lymphocytes, antigen presenting cells and 
granulocytes

Primary and secondary lymphoid organs

Bone marrow, thymus, spleen, lymph nodes, 
mucosal associated lymphoid tissues and 
cutaneous associated lymphoid tissues

Basic development morphology and 
function of the immune system and 
immune cells

Introduction to infectious disease 



Structure of the Immune System 

First line:
Anatomical /Mechanical barriers (Skin and mucous membranes)

Chemical barriers (acid and antibacterial peptides)
Complement proteins, lysozyme and defensins

Physiological barriers (temperature, pH)

Second line: innate immune cells
Phagocytes (monocytes/macrophages, neutrophils and dendritic 
cells)

Natural killer cells (NKCs)

Inflammatory cells (mast cells, basophils, eosinophils)

Third line: adaptive immune cells
Lymphocytes (T cells and B cells)

Humoral immunity: Immunoglobulins (antibodies)

Cell-medicated immunity: T cells
Effector and memory responses



•Humoral immunity:

Antibodies in circulation 

eliminate infectious 

agent

•Mechanisms
•Neutralization/blocking

•Antibody dependent-cell 

mediated cytotoxicity

(ADCC)

•Opsonization

•Complement fixation

•Cell-mediated 

immunity: T cells 

activate macrophage to 

kill phagocytosed 

microbe or kill infected 

cells

Two Types of Acquired 

Immune Responses



Development of Cells of the immune system



Cells of the immune system

Lymphocytes
B and T cells (Th/CD4 and Tc/CD8 
cells)

Natural killer cells (NK cells)

Antigen presenting cells
B cells, monocytes/macrophages, 
dendritic cells

Cells that produce inflammatory 
mediators (granulocytes)

Neutrophils, basophils, eosinophils, 
mast cells

Important in helminth and protozoan 
infections

Involved in allergy
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NK cells Have Inhibitory and Activating Receptors

Inhibitory receptors

Recognize class I 

MHC (major 

histocompatibility) 

molecules)

Transmit an inhibitory 

signal that blocks 

activation

Activating receptors

Works only when 
MHC I expression is 
lost

Virus infected  and 
tumor cells often lose  
class I MHC 
expression



Monocytes/macrophages

Monocytes originate from the bone marrow and mature 
in the blood (blood monocytes)

Circulate in blood a few days and migrate into tissues 
where they differentiate into tissue macrophages

Alveolar macrophages in lungs

Histiocytes in connective tissue

Kupffer cells in the liver

Mesangial cells in the kidneys

Microglia in the brain

Osteoclasts in the bones

Function as antigen presenting cells and phagocytes
Express MHC-II

Activated by IFN-γ



Dendritic cells

Resemble dendrites of 

nerve cells

Process and present 

antigens to Th cells

After capturing antigens 

in tissues, they migrate 

into lymphoid organs, via 

blood or lymph, where 

they present antigens to 

Th cells



Granulocytes 

Neutrophils
Have multi-lobed nucleus

Respond to infection in tissues (mostly bacterial)

Have potent phagocytic activity

Kill by lytic enzymes, oxygen and oxygen independent pathways, 
lysozyme etc

Eosinophils
Phagocytic cells

Important in parasitic infections

Produce inflammatory mediators that damage parasite cell membranes

Basophils
Non-phagocytic granulocytes

Produce pharmacologically active compounds (Histamines)

Involved in allergic reactions



Mast cells

Found in a wide range of tissues

Contain cytoplamic granules that contain histamines 

and other pharmacologically active compounds

Involved in allergic reactions



Tissues/organs of the immune system

Primary lymphoid organs
Where immune cells mature

Thymus (T cells)

Bone marrow (B cells)

Secondary lymphoid organs

Where mature immune cells are 
housed/function

Lymph nodes

Spleen

Mucosal associated lymphoid 
tissue (MALT) and cutaneous 
associated lymphoid tissue 
(tertiary lymphoid organs)



•Gut-associated lymphoid tissue 

(GALT): adenoids, tonsils, 

appendix, Peyer’s patches

•Bronchial-associated lymphoid 

tissue (BALT): line respiratory 

epithelium

•Mucosal-associated lymphoid 

tissue (MALT): less organized on 

mucosal surfaces

MUCOSAL ASSOCIATED LYMPHOID TISSUES (MALT)



•Lymphatic vessels begins as dead-end 

capillaries; extend into most tissues side by side 

with blood capillaries

•Collects fluid bathing tissues 

•Vessels merge forming afferent lymphatic 

vessels which enter lymph node

•In lymph nodes, fluid picks up lymphocytes, 

leaves via efferent lymphatic vessels which merge 

to form lymphatic trunks eventually emptying into 

thoracic duct where lymph is added to blood

Lymphatic circulatory system 

innervates all tissues



Introduction to infectious disease

“…time to close the book on infectious diseases, declare the war on 

pestilence won and shift national resources to such chronic problems 

as heart disease and cancer.”  US Surgeon General William H. 

Stewart 1969



Dengue virus

H1N1

ZIKA



































Toll-like Receptors and their Ligands
















