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Objectives  

V point out the physical characteristics of the 
circulation: 
  distribution of blood volume 
  total cross sectional area 
  velocity  
  blood pressure 

V List the determinants of blood flow 

V Define and calculate blood flow, resistance, 
    and pressure  

V Define and calculate conductance 

V Apply Poiseulleôs law 

Ŗesource: Guytonôs textbook of medical Physiology 

 



BLOOD FLOW THROUGH BODY TISSUES IS 

INVOLVED IN: 

 

¸Delivery of O2 and removal of CO2 from 

tissue cells. 

 

¸Gas exchange in lungs. 

 

¸Absorption of nutrients from GIT. 

 

¸Urine formation in kidneys. 



The Circulatory System 



The Capillaries 



Blood Volume Distribution 



The Circulatory System is Composed of the 
Systemic and Cardiopulmonary Circulation 

¸Systemic Circulation  

- Serves all tissues except the lungs 

    - Contains 84% of blood volume 

    - Also called the peripheral circulation 

¸Pulmonary Circulation 

    - Serves the lungs 

    - Lungs contain 9% of blood volume and 

heart 7% 



Blood Reservoir Function of Veins 

¸60% of blood is in veins 

¸Under various physiological conditions, 

blood is transferred into arterial system to 

maintain arterial pressure. 

¸The spleen, liver, large abdominal veins, and 

the venous plexus also serve as reservoirs. 

¸Spleen also serves as a special reservoir for 

red blood cells. 



Basic Theory of Circulatory 
Function 

¸Blood flow to tissues is controlled in relation to 

tissue needs. 

¸Cardiac output is mainly controlled by local tissue 

flow. 

¸Arterial pressure is controlled independent of 

either local blood flow control or cardiac output 

control. 



Pressure Changes through the 

circulation 



Blood Pressure Profile in the 
Circulatory System  
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Å High pressures in the arterial tree 

Å Low pressures in the venous side of the circulation 

Å Large pressure drop across the arteriolar-capillary junction  



Changes in Cross Sectional Area  

and Velocity 



The Capillaries Have the Largest Total 
Cross-sectional Area of the Circulation 

 cm 

Aorta       2.5 

Small Arterioles     20 

Arterioles       40 

Capillaries       2500  

Venules      250 

Small Veins      80 

Venae Cavae     8 



Velocity of Blood Flow is  
Greatest in the Aorta 

Velocity of Blood Flow =            Blood Flow  

        Cross sectional area 

Aorta  >Arterioles > Small veins >Capillaries 



¸Blood flow  or óóFóó = Blood flow means 

simply the quantity of blood that passes 

a given point in the circulation in a given 

period of time (mL/Sec). 

 

 

 

     



2) Fluid pressure expands 

cardiac chambers and blood 

vessels. 

1) Pressure gradient 

produced by heart 

pumping moves blood in 

the system from the 

arterial to the venous 

side, 5 l/min 

In the systemic circulation  

*(F) = cardiac output (CO),  

* the pressure gradient = ( difference between mean arterial blood pressure and 

atrial pressure which is around zero) = mean systemic arterial B.P.  

CO(F) =    mean systemic arterial blood pressure 

                            total peripheral resistance 


