Lecture 20 



      SPECIAL CIRCULATIONS DURING EXERCISE 

8th Edition -                               9th Edition                        10th Edition 

Skin - 185, 798-799                   Skin - 912-913                  Skin - 823 
Splanchnic - 695                       Muscle - 253                     Muscle - 223, 975 
Cerebral - 679                            Cerebral - 783                  Cerebral - 709 
                                                    Splanchnic - 799             Splanchnic - 724 

  

OBJECTIVES: 
1. To compare the control of blood flow in various compartments of circulation. 
2. To learn how exercise influences local flow in various compartments of circulation. 
  

I. Muscle 
   blood flow through muscles can increase 20 fold 
   flow of 1 L./min. to 20L./min. 
   Cardiac output will increase 5-6 times normal 
    trained athletes, 6-7 times normal 

   A. blood flow - 

    isotonic flow - intermittent 
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   isometric - blood vessels compressed during contraction 
[image: image2.jpg]Blood Flow
100ml/min

Time - min




   B. Control of blood flow through muscles 

      1. Local regulation -primary regulation is metabolism 
      2. Sympathetic 

         a. Heart - increase rate and strength of contraction 
             Cardiac Output increased 
         b. Periphery - vasoconstriction in venous system 

  and non-exercising parts of the body 
  Increased TPR
   C. Circulatory Adjustments during exercise
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1.  Blood flow in Tissue Beds
  

	Tissue Bed
	Resting Blood Q  
(ml./minute/100g)
	Light Exercise
	Moderate Exercise
	Maximum Exercise

	Splanchnic
	1350    (27%)
	1100    (12%)
	600       ( 3%)
	300       ( 1%)

	Renal
	1100    (22%)
	  900    (10%)
	600       ( 3%) 
	250       ( 1%)

	Cerebral
	 700     (14%)
	  750    (  8%) 
	750       ( 4%)
	750        ( 3%)

	              
Coronary
	 200     (  4%)
	  350    ( 4%)
	750       ( 4%)
	1000      ( 4%)

	Muscle
	1000    (20%)
	4500    (41%)
	12,500  (71%)
	22,000   (88%)

	Skin
	  300    ( 6%)
	1500    (15%)
	  1,900  (12%)
	     600   ( 2%)

	Other
	  350    ( 7%)
	  400    ( 4%) 
	     400  ( 3%) 
	     100   ( 1%)


  

     2. Mass sympathetic discharge 
     3. Cardiac output 
     4. Arterial pressure 
          *Cardiovascular system - limiting FACTOR in heavy exercise 
           sets limit of muscle's work 

II. Cerebral Circulation 
    15% of cardiac output 

    A. Regulation of blood flow - METABOLIC control 

       1. hydrogen ions or carbon dioxide 
       2. oxygen levels

    B. Regulation of flow when arterial pressure changes 

        Autoregulation - arterial pressures  60 -140 mm. Hg. 
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       Neural control of cerebral circulation
III. Splanchnic Circulation   30-40%   of circulation 
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    A. Liver 

    B. Intestinal flow 

    C. Splenic flow
IV Circulation in Skin 

    A. Two functions 

    1. metabolic 

    2. temperature regulation


    B. Types of vessels 
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1. Usual circulation 
2. Vasculature involved in temperature regulation 
           extensive subcutaneous plexus 
           arteriovenous anastomoses

    C. Regulation 
       PRINCIPALLY regulated by the nervous system 
       for temperature control 

       1. metabolic control 

       2. control during exercise 

       3. skin as a blood reservoir 

       4. skin color


V. Renal 

A. Normal function 
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B. Changes during exercise
VI. Summary of Control of Special Circulations 
  

	Circulation
	Local Metabolic Effect
	Vasoactive Metabolites
	Sympathetic Control
	Mechanical Effects

	Coronary
	Most important
	Hypoxia  
Adenosine
	Least important mechanism
	Mechanical compression during systole

	Cerebral
	Most important 
	CO2 , H + 
	Least important  
mechanism
	Increase in intracrainal pressure will decrease flow

	Skeletal Muscle
	Most important during exercise
	Lactate  
K+  
Adenosine
	Most important mechanism at rest 
	Muscular activity compresses vessels

	Skin
	Least important
	 -
	Most important  
for temperature regulation
	 -

	Pulmonary 
	Most important
	Hypoxia vasoconstriction
	Least important 
	Lung inflation

	Renal
	Most important  
tubuloglomerular  
feedback
	 -
	Least important
	-


