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Barriers to invasion 



Cooperation between innate and adaptive  
 immune response 



Origin of blood cells -hemopoiesis    
 



Stromal cells 
 Epithelial cells and macrophages  -  necessary for the differentiation stem cells to cells of 

a particular lineage  
 Stromal-cell-bound cytokines and released cytokines determine the differentiation 

pathway of the stem cell attached through specific adhesion molecules (e.g., CD44) on 
the stem cell attached to hyaluronic acid molecules on the stromal cell 

 Different cytokines and stromal cells 
induce different pathways of 
differentiation. 



Antigen independent stage Antigen dependent stage 

Maturation and differentiation of immune cells 



 

 

 

 

Anatomy and functions of lymphoid organs and 
tissue 



Immune system – consists of lymphoid organs 
and tissues 

1. Primary (central)  lymphoid 
organs 

 Bone marrow 

 Thymus 

2. Secondary (peripheral) lymphoid 
organs/tissues 

  Spleen 

  Lymph nodes 

  Mucosa-associated lymphoid 
tissues - MALT  (NALT, BALT, GALT) 

 



 

Gives rise to all of the 
lymphoid cells that 
migrate to the thymus 
and mature into T-cells 

B-cells mature in the 
bone marrow without 
antigen presence  

Diverse antigen 
receptors are produced 

 Selection processes 
(positive and negative) 

 

Bone marrow  
(В-cells) 

 



Thymus  

(T-cells) 
 bilobed, encapsulated organ 

 located behind the sternum, above and in 
front of heart 

 composed of cortical and medullary part 



Thymus  

  T-cells are “educated” (positive and 

negative selection) 

  Diverse antigen receptors are 

produced 

  T-cells migrate into the secondary 
lymphoid organs 



 
 
 

Lymph nodes – secondary 
lymphoid organs 

  Small solid structures – in size 

from 2 to 10 mm 

 Spherical in shape, 

encapsulated 

  consist of the cortex, a 

paracortical region, and a 

medulla 

  Role: 

- To filter the lymph 

- To produce an immune 

response against trapped 

microbes/antigens 

 



 

Spleen – secondary 
lymphoid organs 
 A large, encapsulated, 

bean-shaped organ 

 

 Consists of red and white 
pulp 

 

- White pulp – highly 
organized lymphoid tissue; 
”islands” within network of 
fibers containing immune 
cells 

 Immunological function to 
filter the blood by trapping 
blood-borne 
microbes/antigens 
  



 MALT – secondary lymphoid tissues 
 The main sites of entry for microbes into the body are through mucosal 

surfaces. 

 More than 50% of the total body lymphoid mass is associated with these 
surfaces. 

 NALT, BALT, GALT and lymphoid tissue associated with genitourinary system. 

  Two main kinds of mucosal lymphoid tissue: 

1. Aggregates of subepithelial lymphocytes “organized” into follicles 

2. Diffuse lymphoid tissue (separate cell populations)  

NALT: nasal-associated 

lymphoid tissue 

BALT: bronchus- associated 

lymphoid tissue 

GALT: gut-associated 

lymphoid tissue 





GALT 

  



Immune cells travel from the primary 
lymphoid organs to the secondary lymphoid 

organs 



The fate of antigen in the body 

Depends on: 

 the nature of the antigen 

  the route of antigen entry 

  immunocompetence of individual 

 


