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Page 1. Introduction
• Blood flowthrough individual organs is controlled intrinsically in response to local requirements.

The phenomenon is called autoregulation. When true capillaries are flushed with blood,
exchanges occur between the capillary blood and tissue cells.

Page 2. Goals
• To explain the importance of autoregulation. ."
• To list the chemical and physical factors that serve as autoregulatory stimuli in the various tissues.
• To describe the means by which various solutes are transported across capillary walls
• To explain factors that determine the amount and direction of fluid flows across the capillary walls.

Page 3. Autoregulation
• Autoregulation is the process by which the various organs and tissues of the body self-regulate blood

delivery. This process can be compared to water flow regulation. A pumping station pumps water
to individual houses via water pipes, just as the heart pumps blood to individual organs via blood
vessels.

Page 4. Water Regulation and Water Pressure
• Within each house, the residents can regulate the amount of water entering the house according to

their needs. As long as water pressure remains normal, they can get water anytime they want to.

Page 5. Blood Regulation and Mean Arterial Pressure
• Similarly, as long as mean arterial pressure is normal, the various organs and body tissues of the

body can regulate the amount of blood that enters them according to their needs at any given time.

Page 6. Single Capillary Bed I
' • Blood flow regulation occurs at the capillary beds. The feeder arteriole bring blood to the capillary

bed. The shunt is a short vessel that directly connects the feeder arteriole and the drainage venule
at the opposite end of the bed. Exchanges ofmaterials take place between tissue cells and the blood
in the true capillaries. The precapillary sphincter is a cuff of smooth muscle fibers that surround
the root of each true capillary, acting as a valve to regulate the flow of blood into the true
capillaries.

Page 7. Precapillary Sphincters Open or Close
• The build-up of certain chemical signals locally acts as a metabolic control that causes the feeder

arterioles to dilate, bringing more blood into the local area. These chemical signals also cause the
precapillary sphincters to relax.

Page 8. Oxygen
• If the oxygen levels in the tissue cells are already high, no more blood flowis needed in that area until

the oxygen levels are lower again.

Page 9. Carbon Dioxide
• Carbon dioxide is a metabolic waste product. If it builds up in a capillary bed, then the precapillary

sphincters will open to allow it to be removed from the area.

Page 10. pH
• Typicallyacids that accumulate must be removed from tissues. Sowhen there is a lowpH a lot of acid

is present and the precapillary sphincters open.

Page 11. Nutrients
• If nutrients are already present in a capillary bed, precapillary sphincters will close. They open

when nutrients are needed.

Page 12. Body Temperature
• During a fever, precapillary sphincters tend to open. In the skin, this will allow heat to dissipate

from the body.

Page 13. Blood Pressure
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