Unit J Notes #5 -CAPILLARY FLUID EXCHANGE

 
- Blood is oxygenated as it passes through the lung tissue.  Oxygen (because it is higher concentration in the inhaled air) diffuses through the thin walled tissues (alveoli) of the lung and then through the walls of the capillaries and into the blood. 

- The oxygen bonds to Hemoglobin (Hb = Short-hand version for Hemoglobin).  Each Hemoglobin molecule has four bonding sites for oxygen. When the hemoglobin is transporting oxygen, it is called “Oxyhemoglobin”.
- This oxygenated blood reaches an arteriole which then branches into capillaries. As this happens blood pressure and velocity are gradually decreased.  

- Nutrients (products of digestion) along with oxygen diffuse from the capillary blood into the bodily tissues.  The larger substances, like plasma proteins and formed elements stay in the blood as they are too big to leak out through the capillary wall.  

- These large substances (plasma proteins and formed elements) cause the blood in the capillary to become hypertonic to the tissues.  As a result, there is an osmotic pressure that develops to help draw water from the tissue fluid (interstitial fluid) back into the blood inside the capillary. It is these competing pressures (Blood Pressure vs. Osmotic Pressure) that regulates tissue fluid ( ( blood exchange.
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Arteriole Side of capillary:
Blood pressure on arteriole side of capillary is much higher than the opposing osmotic pressure, as a result, the overall force results in plasma along with its substances being pushe out of the blood stream. Blood pressure pushes substances into tissue, and since blood pressure is greater than osmotic pressure, Oxygen, glucose and other nutrients and water are driven from blood out into the tissues.

Venule Side of capillary:

At this point, blood pressure on the venule side of capillary bed is significantly lower than the opposing osmotic pressure. The overall force results in fluid along with metabolic (cellular) wastes such as carbon dioxide, ammonia and water being pushed back into the blood stream.
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KEY
water=—3 = osmotic pressure
=3 = hydrostatic pressure of blood
=—3> = Net pressure on fluids




Net Movement of fluid:

As more water is driven out of the blood stream than is drawn back into the blood stream, another system is required to mop up and return this lost fluid.  Lymphatic capillaries and lymphatic veins work together to mop up extra tissue (interstitial) fluid and bring it back near the heart where this Lymph Fluid then gets dumped back into the bloodstream at the right jugular vein and left subclavian vein.




