Animal Histology-

Lymphatic System

Helpful Websites:

http://www.lab.anhb.uwa.edu.au/mb140/CorePages/Lymphoid1/lymph1.htm
<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>

Types of Lymphocytes: B-cells and T-cells
Lymphatic System

Note:

* Lymphatic Nodules are smaller than Lymph Nodes; likewise Lobules are smaller than Lobes! *

* Lymphatic NODULES, are contained throughout the body. DO NOT confuse these structures with Lymph Nodes which contain Lymphatic Nodules!*

1. Non-Encapsulated Lymphatic Nodules: 

● located in “wet” areas

● each nodule contains two parts: 

           *Germinal Center: (center lighter area- mature activated B-cell lymphocytes)   

           *Marginal Zone: (darker area on outside- immature lymphocytes)

(Must be able to identify between different types of Non-Encapsulated Lymphatic Nodules- can identify by spotting different types of epithelial tissue)

Types of Non-Encapsulated Lymphatic Nodules:

(all nodules contain same basic structure and look the same but have different locations and different types of epithelial tissue associated with them):

a. Ileum (called Peyer’s Patches): located in small intestine; located near simple columnar epithelium tissue

b. Tonsils (Pharyngeal): located near pseudostratified epithelial tissue (AKA respiratory epithelial tissue)

c. Tonsils (Palatine/Lingual): located near stratified squamous non-keratinized tissue

 Ileum- Peyer’s Patches- Simple Columnar Epithelium [image: image1.jpg]



Blue dotted line - Primary Lymph Nodule; Red dotted line - Secondary Lymph Nodule (will only be responsible for Secondary Lymph Nodule); Red arrow - Germinal Center of Secondary Nodule
Pharyngeal Tonsils- Pseudostratified Epithelium
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Green arrow - Tonsilar Crypt; Red arrow - Pseudostratified Epithelium; Blue arrow - Corona
Palantine Tonsils – Stratified Squamous Non-Keratinized (SSNK)
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Blue arrow - Stratified Squamous Non-Keratinized epithelium; Orange arrow –Marginal Zone; Black arrow - Germinal Center
 (Contains Lymphatic Nodules)

2. Lymph Nodes: (will see surrounding CONNECTIVE TISSUE and FAT nearby)

● contained throughout the body

● appear to have a “bean shape” structure

● lymphatic nodules are encapsulated within the lymph nodes

● contains two parts which each include different structures:

	Cortex
	Medulla

	● Lymphatic Nodules -(B-cell proliferation)

*Refer to above description for Lymphatic Nodule*
	● Chords of differentiated lymphocytes (B- and T- cells)

● Contain reticular fibers as support
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          Lymph Node -The picture to the left is showing a picture of the cortex of the Lymph Node. Structures marked “A” are the Lymphatic Nodules in the cortex. Each Lymphatic Nodule (A) contains a lighter region (germinal center) and a darker ring (Marginal Zone). The bottom left hand corner of the picture shows a bit of the lighter region of the entire lymph node or medulla.

Function of lymph nodes:

- Filtration of lymph

- Lymph nodes are the sites of antigen recognition.
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Overall view of Lymph Node: Red arrow – Capsule (Dense Connective Tissue); Green arrow - Nodules in Cortex; Outside of Blue dotted line – Cortex; Outside of Black dotted line - Medulla
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Lymph Node Cortex:

Red arrow – Capsule; White arrow – Marginal Zone; Green Arrow - Germinal Center
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Lymph Node Medulla: Red arrows - Medullary Sinus; White arrows - Medullary Chords
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Lymph Node Cortex:  Blue arrow – Trabeculae (lymph sinuses and blood vessels) ; Red arrow - Capsule
(Does NOT Contain Lymphatic Nodules)

3. Thymus: (will see CT Septa within organ, however these Septa will be continuous and will be dividing the Thymus organ into many LOBULES)

● site of T-cell production

● organ is bi-lobed; each lobe is divided into lobules

● contains two parts each include different structures:

	Cortex
	Medulla

	● Concentrated with T-cells (lymphocytes)
	● Thymic Corpuscles (Hassall’s Corpuscles)- spherical bodies of epithelial cells

● Contains very few T-cells (lymphocytes) as well as epithelioreticular cells for support
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 Thymus- the following picture shows the thymus and its lobules each divided by CT Septa. The lighter regions are the medulla of each lobule and the darker regions are the cortex of each lobule. Within each medulla are the Hassle’s Corpuscles (not visible in this picture).

Function of the thymus gland:

- Thymus gland is essential for T-lymphocyte maturation.

- Reticuloepithelial cells act as endocrine gland that secret different hormones required for T-cell maturation such as; thymosin, thymopoietin, thymolin, and thymic humoral factor.
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Yellow arrow – Trabeculae; Red arrow – Cortex; Blue arrow –Medulla; White arrow - Hassell's Corpuscle
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Red arrows - Macrophage in Cortex; Blue arrows - Epithelial Reticular Cells in Medulla
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Red arrow – Cortex;; White arrow – Medulla; Green arrow - Epithelial Reticular Cell; Yellow Dotted line - Hassell's Corpuscle
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Yellow dotted lines - Hassell's Corpuscle 

(Contains Lymphatic Nodules)

4. Spleen: (will see VERY Thick CT CAP and CT Septa within organ (AKA TRABECULAE) that are randomly dispersed and discontinuous in comparison to CT Septa in the Thymus)

● contains two parts which each include different structures:

	Red Pulp
	White Pulp

	● Lighter Pink Areas of Organ

● Consists of irregular chords of cells 

●Contains blood sinuses each lined with endothelial cells

**functions to filter the blood, removing worn out RBCs with the help of macrophage**
	● Darker Circular regions within the organ

● Composed of Lymphatic Nodules - (B-Cell Proliferation)


Spleen- The following picture shows an overview of the spleen, notice the randomly dispersed CT Septa. Also notice the round dark purple randomly dispersed areas of the Spleen (these are area of white pulp- composed of lymphatic nodules). Everything else not located in these dark purple areas are considered red pulp.
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 Spleen- The following picture is a close up magnification of the white pulp of the spleen. Notice the areas marked as #7 – these are areas of CT Septa (AKA Trabeculae). The entire overall ring in this picture is considered white pulp which is composed of a lymphatic nodule (remember each lymphatic nodule contains a germinal center (#1) and a marginal zone (#2). All other material in the organ (#6) which is of a lighter pink and not Trabeculae or white pulp is considered red pulp.
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Blue arrow – Capsule; Red arrow - Trabeculae
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Red arrow - Red Pulp; Blue arrow - White Pulp
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Yellow arrow - Central Artery; Blue arrow - Germinal Center of Nodule; Red arrow - Corona of Nodule; Yellow dotted line - Border between White and Red Pulp
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Red arrow - Splenic Sinuses; Green arrow - Splenic Cords

Function of spleen:

- Filtration of blood from foreign materials.

- Disposal of defective blood cells

- Spleen is involved in recycling g of iron in the body.

- Spleen acts as a reservoir of red blood cells.

- Spleen acts as a hemopoietic organ during embryonic life.

- Spleen has an immunological response; which contain large number of B
- and Tlymphocytes that play an important role in defense mechanism.

