
CELLS, TISSUES & ORGANS OF 
IMMUNE SYSTEM

THE LYMPHATIC SYSTEM



Where Are T Cells And B 

Cell Made?



ÅLymphoid organs are separated into primary and secondary 
organs

ïPrimary--> bone marrow, thymus

ïSecondary or peripheral--> lymphnodes, spleen, mucosal 
lymphoid tissues (GALT, MALT), provide sites for mature 
lymphocytes to interact with antigen

Maturation of the immune response
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Different organs of the immune system



ÅMicroenvironment for differentiation of stem cells

ÅSite of origin of B and T lymphocytes, all other cells of the 
immune response

Åά!ƴǘƛƎŜƴ-ƛƴŘŜǇŜƴŘŜƴǘέ ƳŀǘǳǊŀǘƛƻƴ ƻŦ . ŎŜƭƭǎΦ

ÅSite for mature re-circulating lymphocyte populations 

The role of bone marrow in immune maturation



ÅCells move out of Bone Marrow into blood

ÅThe bursa in the bird plays the same role for 
B cell maturation; appendix in rabbit

Bone Marrow



Thymus
Å The thymus is a bi-lobed organ above the heart
Å Each lobe is surrounded by a capsule and divided into lobules which 

are seperated from each other via connective tissue called 
trabeculae

Å Each lobe is organized into 2 compartments
Å The outer component is the cortex (packed with immature T cells)
Å The inner component is the medulla (sparsely populated with more 

mature thymocytes)
Å Criss-crossing the entire organ is a stromal network of epithelial 

cells, DCs and macrophages
Å These cells participate in positive and negative selection of T cells
ÅOver 95% of the T cells that enter the thymus die by apoptosis 

within the thymus without reaching maturity
Å The thymus involutes with age



Thymus Location
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The Thymus



Thymus-structure/function

ÅThymic stroma--> 
network of epithelia-
contains T cell precursors.

ÅDendritic cells, 
macrophage and 
medullary epithelial cells 
in thymic medulla

ÅSub-capsular epithelium 
underlying capsule-acts 
as barrier
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IŀǎǎŀƭƭΩǎ ŎƻǊǇǳǎŎƭŜǎ
(degenerating layers of
Epithelial cells)



Schematic 
diagram of T 
cell 
maturation 
within the 
thymus



Summary of Thymic Development
Anderson and Jenkinson, NRI, 2001



Major Thymocyte Subsets

CD4-CD8- (Double Negative, DN) cells:  3-5% of total thymocytes

Contain least mature cells, considerable cell division

2/3rds are triple negative (TN) based on TCR expression 

Can be further divided based on CD44 and CD25 (discussed later) 

TCR b,ganddrearrangements occur at this stage

1/3rd are TCR gd+

CD4+CD8+ (Double Positive, DP) cells:  80-85% of total thymocytes

TCR arearrangement occurs at this stage

Most have rearranged TCR abgenes & express low levels (10% mature level) of TCR

Small subset has high levels of TCR (most mature, positively selected cells)

Small subset is actively dividing (earliest DPs)

Most apoptosis occurs here, very sensitive to apoptosis inducing agents, 

especially sensitive to glucocorticoids

CD4+CD8- and CD4-CD8+ (Single positive, SP) cells:  10-15% of total thymocytes

Most are mature cells with high levels of CD3 and TCR ab

CD4:CD8 approx 2:1 ratio

Most SP cells are functionally mature and are destined to leave the thymus

Small subset of SP are immature (ISP) (CD8 in mouse, CD4 in human) and have 

low CD3 and no TCR ab- transitional cells that are on the way from DN -> DP



Major Phenotypes and Subsets of T Cell Development

Abbas & Lichtman. Cellular and Molecular Immunology, 5th ed. W. B. Saunders 2003



T cells

Helps:
B-cells
T cells
Macrophages

Kills:
Infected cells
Tumour cells

Recognizes MHC II 
on APC

Recognizes MHC I 
on all cells


