Worksheet
Microcirculation and the Lymphatic system

I.  Structure of a mesenteric capillary bed
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Structure of Mesenteric Capillary Bed





A. Pattern of flow

1. Match the component of the capillary bed with its characteristics.

 ______ a. do NOT have muscular walls but smooth muscle fibers intermittently circle the vessel

_______ b. at the point where each true capillary originates from a metarteriole there is a muscle fiber that encircles it.

_______ c. this vessel branches from an artery and has a continuous muscular coat

________d. which choice controls blood flow through true capillaries?

________e. Which choice controls blood flow through 

the capillary bed by changing resistance?

V. metarteriole or terminal arteriole

W. precapillary sphincter

X. arteriole

Y. artery

Z. true capillary


B. Structure of the capillary wall



1.Label the diagram
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2.Flow of blood in capillaries – Vasomotion





a. What is meant by intermittent blood flow?




b. How is intermittent blood flow controlled?




c. Where is intermittent blood flow controlled?

III. Exchange of nutrients and other substances between blood and interstitial fluid


A. Types of capillaries
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Contimous Capilary Wall
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    Match the type of capillary with the tissue

 _________muscle, nerve & adipose tissue

__________liver, bone marrow

__________renal glomerulus
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B. Diffusion through a capillary

          What are the three factors


   that determine diffusion 

          between the capillary and 

          Interstitial fluid?



a.



b.



c.

IV. The Interstitium and Interstitial Fluid
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A. Solid Structures



1. What is the



function of 



collagen fibers?



2. What is the 



function of 



proteoglycans?


B. Gel


Which statement (s) are NOT true about the gel?


___a. gel is identical to blood plasma


___b. interstitial fluid is trapped in spaces in the collagen fibers

___c. fluid in the interstitium is from filtration from the capillary    and diffusion

___d. fluid diffuses through the gel

___e.  “free fluid” and free fluid vesicles make up the major component of interstitial fluid
___f. in edema pockets of “free fluid” expand

V. Proteins in the Plasma and Interstitial fluid

    Proteins important in controlling plasma and interstitial fluid volumes


A. Starling Equilibrium for capillary exchange


Q = Kt (Pc + i) – Pi + c)


1. What is the 



primary function at the proximal end of a 
capillary?



2. What is the primary function at the distal end of the 



capillary?



3. What is the function of the lymphatic system?
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B. Factors affecting bulk flow of fluid across the capillary


Endothelium



1. Using the diagram above as a reference:




a. What does Pc represent?




   What is the average Pc value?




b. What does Pi represent?



    What is the average Pi value?




c. What does c represent?




    What is the average c value?




d. What does i represent?




    What is the average i value?

2. In the Starlings Equilibrium equation what does Kt
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   represent? 

3. How would the following factors affect capillary equilibrium?  You can use one or more answers.

_____a. an increase in arterial blood pressure

_____b. inflammation of the capillary membrane

_____c.  liver failure and a decrease in albumin synthesis

_____d. collapse of part of the lymphatic drainage vessel

G = increase in filtration

H = increase interstitial hydrostatic pressure

I = a decrease in capillary hydrostatic pressure

J = an increase in capillary membrane permeability

K = a decrease in interstitial hydrostatic pressure

L = an increase in interstitial osmotic pressure

M = a decrease in capillary osmotic pressure

N = decrease net reabsorption

VI. Lymphatic System


A. Lymph channels of the body

1. What part of the body does not have lymphatic drainage?

2. What part of the body drains into the thoracic duct?

3. What part of the body drains into the right lymphatic

duct?

B. Terminal lymphatic capillaries and their permeability

1. What percent of the capillary filtrate enters the lymphatic capillaries?

2. Can proteins be absorbed by lymphatic capillaries?
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3. What is the function of one-way valves in the lymphatic 



system?

4. How does “lymph” differ from the interstitial fluid it is derived from?

5. What is the volume of lymph flow each day?

6. What are the 4 factors that affect interstitial pressure and affect lymph flow?


a. 


b.


c.


d.

7. Describe the “lymphatic pump” within the lymphatic system.

8. How does skeletal muscle activity, exercise, arterial blood flow and compression affect lymphatic flow?

C. Role of lymphatic system 


Explain how the lymphatic system helps to regulate:


1. interstitial fluid protein concentration


2. interstitial volume


3. negative interstitial pressure

