
Immune systems and immune cells

Normal immune cells in human lymphoid tissues and 
intestinal mucosa are presented, including:

1) Normal lymph node

2) Normal thymus, palatine tonsil and splenic white pulp

3) Normal gut-associated lymphoid tissue

4) Secretory IgA, plasma cells and intestinal mucosa

5) Conventional and old-type of B-cells and T-cells

6) Extrathymic T-cells and graft-versus-host disease

7) Extrathymic T-cells and apoptosis in the intestinal mucosa



Normal structure of the lymph node (scheme)

Efferent lymphatics

Medulla
Interfollicular area 

(paracortex)

Peripheral sinus

Afferent lymphatics

Lymphatic 
flow

Germinal     Mantle
center          zone

(Cortex)



CD20+ B cells

CD3+ T cellsH&E

Germinal centers and interfollicular zone (paracortex) of the lymph node



Structure of the lymph node and
cell distribution

Site Main cells  Associated cells

Cortex

Germinal center B-blasts CD4+ -cells, FDC cells

Mantle zone Memory B-cells

Primary follicle Virgin B-cells

Marginal zone MonocytoidB-cells

Paracortex 

Interfollicular area -cells (CD8+>CD4+ Langerhans cells

Medulla Plasma cells -cells

Sinus Macrophages   sinus endothelial cells 
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Reticular mucosa and lymphoid follicle 
(LF) of the palatine tonsil (H&E)
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The reticular mucosa (RM) contains capillary 
networks and numbers of plasma cells. Germinal center of lymphoid follicle BM
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Reticular mucosa of the palatine tonsil.  Numbers of plasma cells are 
distributed within the mucosa (left: H&E).  It is of note that capillary 
vessels are seen in the mucosa (center: silver impregnation, right: 
immunostaining for type 4 collagen).



Splenic white pulp and red pulpH&E)
The white pulp contains the marginal zone
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Splenic T-cells accumulate the periarteriolar sheath.



Peyer patch in the terminal ileum with well-developed lymphoid follicles H&E)



Solitary lymphoid nodules of the gut mucosa.  Normal ileal mucosa 
contains isolated lymphoid tissue with germinal center formation (H&E).



Normal vermiform appendix contains well developed lymphoid 
follicles with enlarged germinal centers (H&E).



Rectal tonsil left: endoscopic finding, right: H&E).  Polypoid nodules 
in the rectal mucosa consist of clusters of lymphoid tissue,  somewhat 
ǊŜǎŜƳōƭƛƴƎ CŀōǊƛŎƛǳǎ ǎƛƴǳǎ ƻŦ ǘƘŜ ōƛǊŘΩǎ ŎƭƻŀŎŀ



Mucosal immunity: protecting 
invasion of pathogens at the mucosal 

surface by secretory IgA
Secretory IgA dimeric IgA secretory component (produced by 
mucosal columnar cells)

Enterohepatic circulation of  IgA: 
Dimeric IgA produced in the intestinal
mucosa  enters to the portal vein, and
combines with secretory component
produced by the bile duct epithelial
cells to secrete into the bile.

Features of IgA nephropathy
1) Intestinal symptoms (such as diarrhea) precede.
2) Dimeric IgA deposits to the glomeruli
3) The renal lesion in Henoch-Schoenlein purpura

nephritis is identical to IgA nephropathy.  IgA
deposition is also seen in the skin purpura. 

4) Hepatic glomerulosclerosis reveals deposition
of dimeric IgA in the glomeruli. 

J chain

SC is negative in the stromal 
plasma cells

IgA-producing plasma cells in 
the lamina propria mucosae.

SC is produced by the 
intestinal columnar cells.

Secretory IgA is secreted through the 
intestinal columnar epithelial cells.


