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Objectives:
1) To understand the differences in the permeability of capillary beds in various organs.
2) To relate the differences in capillary permeability to functions of the various organs.

Part 1: 
Define permeability: the properties of a capillary that allow or limit the passage of solutes, small molecules or cells from the bloodstream into tissues.
List the 3 types of capillaries, briefly define them and give several expected organ locations.
A. Continuous: These capillaries contain tight junctions and passage of large solutes is extremely limited. Two good examples of where continuous capillaries would be found is in the brain and muscle.
B. Fenestrated – These capillaries have fenestra, which are small openings that allow the passage of small molecules (sometimes these are covered with a sort of filter to limit solute size) and are considered intermediate in terms of permeability. Two good examples of where fenestrated capillaries are found would be the kidney and small intestine.
C. Discontinuous or Sinusoidal – These capillaries have large gaps that allow the passage of small molecules and in some cases large cells and are considered the most permeable. Two good examples of where sinusoidal capillaries are found would be the liver and bone marrow.

Part 2: 
Evan’s blue dye binds to the plasma protein albumin.  
1. What is the function of albumin in the blood? Albumin serves many functions in the blood, but as it relates to this experiment, albumin acts as a carrier protein.
2. If Evan’s blue dye binds to albumin, do you expect Evan’s blue dye to enter interstitial fluid? Expected answer after describing the above capillaries would be that it depends on how permeable the capillary bed is.
The images in the attached document show a control Swiss Webster mouse and a mouse injected with 0.5% Evan’s Blue dye into the tail vein (U = uninjected; EB = Evan’s Blue dye injected).  In Part 3, you will be asked to describe the color of select organs from an uninjected mouse, representing the normal color of the organ. You will then predict the expected color of the organs after the mouse has been injected with Evan’s Blue dye considering the permeability characteristics of capillaries in that organ.
Part 3: Describe the color of the following organs uninjected with dye. Predict the color following Evan’s blue dye injection. Finally, observe and describe the actual color of the organ following Evan’s blue dye injection.
	Describe the color:			Uninjected Mouse	                Injected Mouse              
									Predicted		Actual
a. liver

b. kidney

c. adipose (fat)

d. thymus

e. small intestines

f. lung

g. brain

h. lymph node








Part 4: Permeability following injury.  In the space provided below, draw a basic diagram of the innate immune response.  Then answer: How does permeability contribute to the innate immune response? Why do you think it is important?











Part 5: Permeability responses in mice following injury. Both mice were injected with Evan’s blue.  The ear to the left (A) is mostly pink in color indicating a low baseline permeability in the ear tissue. The ears to the right were both clipped 30 minutes before Evan’s blue injection (B).  What information does this give you? What does it confirm about your basic innate immunity model from Part 4?




The next images are of tibialis anterior muscles.  The right muscle was injected with sodium chloride (control) and the left muscle was injected with barium chloride (this causes chemical injury to the muscle). 






[bookmark: _GoBack]Predict: If Evan’s blue could be used as a diagnostic tool in humans, what would you expect in the following situations:
1) Would you expect any changes to the color of the frontal lobe of the brain after repeated headers during a soccer game?  



2) Define sepsis. Would you expect any changes to the color of the lungs following sepsis associated lung failure?








