CARDIOVASCULAR SYSTEM: READING - Use this reading and the pictures in your comp book to take notes for your starter next class. Estimated time 30 minutes
OVERVIEW 

The cardiovascular system includes the heart and the blood vessels. The heart pumps blood, and the blood vessels channel and deliver it throughout the body. Your body is composed of millions of cells working together by dividing up the work any individual cell must do to stay alive.  For example, the cells lining your small intestine focus on gathering nutrients for all the cells in the body.  The circulatory system provides a pathway to each and every cell in your body and the cells in your small intestine send the nutrients to the blood because they will then pass by every cell in the body.  This path of blood vessels designed to stop by every cell, is approximately 60,000 miles long.  
Circulatory System “That Guy You Know” – Brings your cells what they Need and Takes out the Trash

· Blood drops off chemicals to all cells (Cells need oxygen, glucose, water, minerals, amino acids (make proteins), nucleic acids (form DNA and RNA), hormones (instructions for cells), lipids, cholesterol, vitamins etc. to stay alive)

· Blood picks up chemical waste from all cells (Cells dump cellular waste into the blood to be carried to the kidneys where the blood will be cleaned of wastes.)

· Picks up digested nutrients from the small intestine and circulates them to every cell   (Nutrients from the small intestine pass into the blood)

· Red Blood Cells pick up oxygen from the lungs and delivers it to the cells (cells use oxygen during cellular respiration to produce ATP energy)
· Red Blood Cells picks up carbon dioxide from the cells and drops it off to the lungs to be exhaled (carbon dioxide is produced during cellular respiration)
· Blood picks Up Hormones (Hormones communicate information with cells and signal them to perform actions)
· Brings blood by the liver to be cleaned

· Circulates antibodies and white blood cells from the immune system that search for and fight biological invaders
· Circulate platelets that stop blood flow when blood vessels rupture

General Pathways of Blood Flow
· Pulmonary Circulation - Path the blood takes between the heart and the lungs

· Systemic Circulation – Path the blood takes between the heart and the all the cells of the body outside of the lungs
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Pulmonary Circulation
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Systemic Circulation- In Detail 
This will describe the general pathway blood takes to reach all of the cells during systemic circulation.  You can think of the cells as houses and the blood vessels as the streets you take to get to each house.  Arteries are like highways that allow for a lot of cars (blood cells) and fast speeds.  Arteries carry blood filled with oxygen away from the heart to all the cells of the body. The blood can’t take an artery directly to a cell because the blood is moving way too fast.  Just like IH-35 has exits, that slow traffic down so do arteries.  These exits off arteries are called arterioles. These blood vessels are smaller, contain less blood cells, and move slower, but they are still moving too quickly to lead straight to a cell.  The arterioles, then exit into a neighborhood with tons of tiny streets containing even less blood and moving slowly enough that each blood cell can stop safely at any house.  These small blood vessels that branch off of arterioles and pass by each cell are known as capillaries.  Capillaries slow the blood down and allow for the chemicals cells need (glucose, water, oxygen, amino acids, nucleic acids, hormones, etc.) to diffuse out of the capillaries and into the cells.  The cells nitrogenous waste (amino acids left over from making proteins) diffuse into the blood to be converted to urea by the liver and then urea is removed from the blood by the kidneys and excreted as urine.  During cellular respiration, cells create carbon dioxide, the blood picks up the CO2 produced by your cells and drops it off to the lungs to be exhaled.  After the blood brings what the cells need and takes away the trash cells dump into the capillaries, it is time to return to the heart.  The blood exits the tiny capillaries and heads into larger blood vessels called venules.  Venules are the entrance ramps that merge into the large highways called veins that lead carbon dioxide rich blood back to the heart and lungs. 
Pulmonary Circulation –
Pulmonary Circulation is the flow of blood from the heart to the lungs.  The blood is still dropping off everything the lung cells need, BUT the lung cells don’t need oxygen brought to them because they have direct access to oxygen.  The lung cells give the red blood cells the oxygen they have and take the carbon dioxide away from the red blood cells.  The lung cells then exhale the carbon dioxide to rid our body of it. 
The exact path blood takes through both Pulmonary and Systemic Circulation. 
1. Blood returns from the body to the heart via the Superior and Inferior Vena Cava. The blood has high concentrations of CO2 and low amounts of O2.
2. Blood flows through the vena cava into the right atrium where it is then pumped into the 
3. right ventricle to the lungs.  Blood flows out of the right ventricle of the heart through the right and left pulmonary arteries. 
4. This low oxygen blood exits the pulmonary arteries and enters the pulmonary arterioles which lead to the 

5. pulmonary capillaries.  In the pulmonary capillaries, the lung cells replenish the red blood cells oxygen supplies and remove the poisonous carbon dioxide. The lungs exhale it to the outside world.  

6.  Oxygen rich blood then exits the capillaries and enters a venule that leads to the Pulmonary Veins.  

7.  Pulmonary Veins return the oxygen rich blood to the left atrium of the heart.  This blood is then pumped into the
8. left ventricle.  
9. Blood leaves the left ventricle of the heart through the ascending and descending aorta to deliver its oxygen to the rest of the body.  
10. The blood exits the aorta via arterioles.

11. The arterioles lead to capillaries. Capillaries are one cell layer thick and are where cells supplies are replenished and their waste is removed. 

12. After the blood runs through the systemic capillaries it is filled with waste and must be cleaned by the liver and kidneys, and then sent to the heart and lungs to get rid of the carbon dioxide carried by the red blood cells.

13. The blood leaves the capillaries via venules which lead to large veins that eventually lead the Vena Cava in the heart. 
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