Week 4
3) Capillary Exchange- recall blood flows from heart to aorta (120 mmHg) to arteries to arterioles to capillaries to venules to veins to major veins to right atrium (0 mmHg); from high to low pressures
· At capillaries, there is an arteriole side (higher pressure)- delivers oxygen and nutrients to tissues and on venous side (lower pressure) blood picks up wastes and carbon dioxide
· Capillaries have smaller diameter lumens so blood moves slowly to allow time for exchange of gases, nutrients and wastes 
· Capillary exchange is the movement of substances between blood and interstitial fliud (IF)
3 Mechanisms:
i) Diffusion- substances move down their concentration gradient e.g. gases 
Water soluble molecules move through fenestrations (intracellular clefts)
Lipid soluble molecules move through lipid bilayer 
ii) Transcytosis- enclosing of substances in tiny vesicles- pinoycytosis/endocytosis enter and leave by exocytotsis 
iii) Bulk Flow- passive process which moves large amounts of substances via pressure differences from high to low pressure; regulates relative volumes of blood and interstitial fluid; 2 types: Filtration and Reabsorption 
Filtration: pressure driven movement of solutes and fluid from blood capillaries to interstitial fluid; pressure involved Capillary Blood Pressure (Blood Hydrostatic Pressure) generated from pumping action of heart and blood pushing against the walls of the vessels (capillaries); at arterial end BHP= 35 mmHg; at venous end BHP= 16 mmHg; pushes fluid out of capillaries into interstitial space there is some opposing interstitial pressure but they are negligible 
Reabsorption: pressure driven movement of substances from interstitial fluid to blood capillaries; pressure involved is blood colloid osmotic pressure; pressure due to high concentration of plasma proteins in blood and absence of protein in interstitial fluid- the higher the solute content, the higher the osmotic pressure; pulls fluid into capillaries 

Whether fluid (and solutes) leave or enter the capillaries depends on the difference between these pressures
In general:
At arterial end: filtration (BHP)  reabsorption (BCOP) at venous end: reabsorption  filtration 
85% of filtered fluid is reabsorbed
15% enters lymphatic capillaries 

Clinical Edema: imbalance of filtration and reabsorption is disrupted = fluid retention
	Due to changes in permeability of capillaries or decrease in plasma proteins 
4) Hemodynamics
· Factors that drive flood flow and resist blood flow 
· Q (flow) = BP (change in pressure)/ R (SVR- systemic vascular resistance)
· Will affect amount of blood various tissues receive (i/e/ Cardiac Output)
4 Factors:
i) Blood pressure: pressure exerted on the walls of a blood vessel; affected by cardiac output, blood volume, viscosity, resistance, elasticity of arteries 
ii) Resistance: opposition to blood flow as a result of friction between blood and the walls of the blood vessel; affected by diameter of the blood vessel (lumen size), blood viscosity (ratio of RC: plasma volume) for e.g. Concentration of protein in plasma changes with polycythemia (increases RBC): also with Dehydration; and total blood vessel length- longer vessels have higher resistance
Systemic Vascular Resistance (SVR), also called total peripheral resistance, is the sum of all vascular resistances offered by systemic blood vessels; more in small diameter vessels (arterioles, capillaries, venules)
iii) Venous Return: due to pressure gradient between veins and right atrium (16 mmHg vs 0 mmHg- is enough of a difference between them to cause blood return; maintained by Skeletal Muscle Pump and Respiratory Pump- pressure changes associated with breathing; diaphragm moves down- compresses abdomen- allows filling of thoracic veins- increased venous return; with exhalation valves in vein prevent backflow into abdominal veins from thoracic veins
iv) [bookmark: _GoBack]Velocity of Blood Flow (Surface Area):
Blood flows more slowly where cross-sectional area is greatest (as with capillaries); decreases from aorta arteries capillaries and then increases as it returns to the heart 
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