Biol 465

Lab #5 :  Lymphoid tissues


Objectives:

1.  To gain experience and appreciation for the mouse as a good model for mammalian/human anatomy and systems.  This lab is not one I look forward to.  Animals have provided the bulk of knowledge of human biology and their use in my teaching and research  is not taken lightly.  The dissection today is not difficult, but care should be taken to get the most of the animal for observation.  Follow directions and take some time to see the intact organs such as spleen and thymus.

2. To observe details of preserved  tissues of the immune system in histological slides.  

Lab Journal Expectations:

1.  Sketches.   Show where spleen and thymus are located in the mouse.  Take care to show some detail for reference.  (Show location/size relative to other organs you see.)

2. Sketches.  Show a representative field from each of the tissue slides, Lymph node/gland, thymus and spleen.

3.  Write-up:

· Include some background on the use of the mouse in understanding the immune response in mammals/humans.  (include your reference—Title, author, sources with  volume and page numbers.)

· Describe the dissection and the appearance of the spleen and thymus.  (Use at least one sketch)

· Sketch and describe each of the slides you viewed of spleen, thymus and lymph node.

Part 1

Today’s lab will give students an opportunity to “view” organs of the immune system.  We will use mice as subjects since they provide a good example of the mammalian immune system, but are small and manageable in a lab setting.  Mice have been studied in nearly every capacity to understand more about human biology, including immunology.

We will locate and observe both a central lymphoid organ, the thymus, and a peripheral  lymphoid organ, the spleen (and possibly some lymph nodes and organ-associated lymphoid tissue).  Students will have the opportunity to note the normal anatomical position of the organs as well as observe the architecture of each organ (dissection microscope).

Protocol

Lab pairs will perform a dissection on one mouse. The mouse will have been painlessly killed by cervical dislocation under anesthesia. 
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1. Pin the mouse in the tray through the 4 paws to extend its ventral side.

2. Dampen the mouse’s skin with ethanol or water  (to reduce flying fur).

3. Using forceps or fingers, lift the skin and make a hole with scissors, taking care not to puncture the peritoneum underneath.

4. Cut the skin from navel area to just below the chin. (small scissors)
5. Cut downward toward the tail.  

6. Cut laterally along all 4 legs to allow the skin to be peeled back. 
7. Using gloved fingers, and gentle scalpel, gently loosen the skin from the peritoneum and pin back.
8. Try to locate some lymph nodes in the armpit/axillary area and inguinal area.  

9. The spleen may be visible through the peritoneum on the lower left side of the mouse (our right).  It is a dark red flat, elongated organ, much smaller than the liver and somewhat deeper in the body.  What occurs in the spleen?
10. When you have viewed the spleen move upward in the mouse to the thorasic cavity.   Carefully, cut through the ribs to expose organs underneath.  Note the heart and lungs.  

11. The thymus is located just above and in front of the heart.  It can vary considerably in size depending on the age of the mouse.  It is a white or slightly translucent organ.  Carefully cut the thymus away from the heart and place in petri dish in a drop of saline (PBS).  Note its shape ( it should have multiple lobes).  What occurs in the thymus?
12. Remove the spleen by cutting or gentle pulling and place in petri dish.  Using a dissecting scope, note shape, texture etc. of the intact spleen. Then slice it along its long axis and inspect its internal architecture.  Can you roughly recognize red pulp and white pulp?  Review which is important in the immune response and which is used for filtering red blood cells. 
Part 2

We will have the opportunity to view some sections of lymphoid tissue we have discussed throughout the course.  Your book will be helpful.  I provide some hints at what you’ll see.
***My main purpose in this exercise is to correlate what the tissue goes on in each of the tissues in terms of lymphocyte activation or development.  (e.g.—Where, in the thymus will a T-cell be positively selected?  Negatively selected?)

View slide of:

1.  Spleen:

Try to distinguish red pulp (which mechanically filters the blood) from 
white pulp (functionally mini-lymph nodes for blood-born pathogens) by 
the dense collection of lymphocytes (mostly B-cells) in the white pulp 
(White may look darker than red, why?).


T-cells would be located around arteries, if apparent in the periarteriolar 
lymphoid sheaths (PALS).  Not easily seen in the slides.


The very light staining areas are the numerous trabeculae, which are 
fibrous bands that go off in all directions and form the network of the 
spleen. (resemble muscle in appearance)
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2.  Lymph node:





In the lymph node you will see the dense cortex (with cells)  and a lighter medulla (mostly T-cells).  The B-cell follicles (sometimes called lymph nodules) are in the 
outer part of the cortex and look roundish and organized.  Areas of 
follicles  in which B-cells have been stimulated look lighter.  These are the 
germinal centers.


Like the spleen, there is a complex network of collagen fibers, laid down 
by epithelial cells (fibroblasts) called reticular cells.  Some of the slides 
show this network in blue.

3.  Thymus


Look for the darker cortex and lighter medulla.  The lobes of the thymus 
are partially divided into lobules by a trabeculae network (see above).


You can distinguish several cell types in the thymus including the small 
dark lymphocytes, the slightly larger, lighter staining  reticular cells (see 
above), the much larger macrophages (medulla) and the VERY large cell 
complex called the Hassall’s corpuscle (medulla).  The function of the 
cells making up the Hassall’s  corpuscle are not well understood, but likely 
send out developmental signals (cytokines to T-cells).   
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