Components of the Blood and Circulatory System Tidbits – Use this reading to take notes for your starter next class. Estimated time 30 minutes.  
Overview

Your body is made of millions of cells and the blood goes by each and every cell bringing nutrients, oxygen, heat, salts (electrolytes), hormone messages, protection against foreign invaders via white blood cells and antibodies, and anything else your cells might need.  The blood also picks up nitrogenous wastes from your cells after they make proteins and takes them to the kidney to be discarded.  Cells that specialize in acquiring or producing chemicals, that other cells elsewhere in the body may need, use the blood to pick up and deliver their goods (Ex. lung cells bring in O2 and adrenal glands produce the hormone adrenaline).  The blood drives by the liver and kidneys to be cleaned.  
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Composition of the Blood
Plasma – Approximately half of your blood is plasma.  Plasma is the liquid part of blood and contains mostly water with a small percentage of amino acids, nucleic acids, lipids, vitamins, salts/minerals (electrolytes), urea and hormones dissolved within it.  

Red Blood Cells (Erythrocytes) – Red blood cells are specialized cells that carry oxygen from your lungs to your body cells and remove carbon dioxide from your cells.  The carbon dioxide is taken back to the lungs to be exhaled.  Red blood cells contain a protein called hemoglobin.  Hemoglobin contains Iron (Fe).  Iron and oxygen are attracted to each other and thus the Iron is used to carry the oxygen to the body cells.  Without the Iron found in hemoglobin, humans would not be able to carry enough oxygen to support all their body cells.  In fact, red blood cells lack a nucleus and most other organelles so they can carry as much hemoglobin as possible.  Blood doping in sports, allows athletes to increase the amount of red blood cells in their bodies, thus increasing the amount of oxygen they have circulating to their cells. 

*Don’t forget what we use oxygen for!! Cellular Respiration: glucose + oxygen ( carbon dioxide + water (The mitochondria uses the energy released from oxygen ripping apart glucose, to run the protein machines, that make ATP energy inside the cell.)
White Blood Cells (Leukocytes) – White blood cells are specialized cells that search out and destroy anything they detect to be a foreign agent in your body.  White blood cells look at special markers are your cells that mark a cell as part of your body.  If they find items within your body without markers they recognize as “self” they destroy that item. (This will be referred to later when we discuss blood types.) 

Platelets (Thrombocytes) – Platelets function to stop bleeding when blood vessels are broken.  They are not cells, but fragments of cytoplasm.  They stop blood vessels from bleeding by attaching around the broken epithelium and then filling in the openings, attaching together, and forming a “plug.”
Blood Types 
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As mentioned earlier in the reading, white blood cells use markers that stick out of the plasma membranes of cells to identify them as part of the body system or foreign to the body system.  Any item without the proper tags will be destroyed by the white blood cells.  The tags that mark your body’s cells are called antigens.  The following antigens can be found on red blood cells: A antigen, B antigen, Rh antigen.  You can have any combination of these antigens or no antigens at all.  Your blood type is either positive for Rh antigen or negative and either has No A or B antigens or just A, B, or both AB.  
	Blood Type
	Antigens Present

	O-
	None

	O+
	Rh

	A-
	A 

	A +
	A , Rh

	B-
	B

	B+
	B, Rh

	AB-
	A, B

	AB+
	A, B, Rh


Pulse
You can find your pulse in your wrist and your neck.  Many of us know that we can use our pulse to count our heart beats.  But why does this work?  Every time the heart beats, it is moving blood from one atrium to the next ventricle, and from the ventricles out of the heart.  When the heart beats, it is contracting the muscles surrounding the chambers.  Think of the heart like a balloon filled with water.  Poke a hole in the balloon, and squeeze it, contracting it with your hand.  The stronger you squeeze, the stronger the contraction, and the farther the water will go because it has more force moving it forward.  This same principal applies to your heart.  The stronger its contractions, the stronger the force of the blood rushing out of the aorta into the body.  This force is applied to the blood in your body with each heart beat and this propels the blood so it can move all the way down to your toes and back up to your heart. So what does this have to do with your pulse?  As the blood comes rushing out of your heart, a pressure wave is created causing the blood to push outward against the arterial walls.  This wave is created by your heart beating.  
Blood Pressure

Blood pressure is simply a measure of the amount of force applied to your arterial walls as the heart is beating/contracting. Each contraction, applies force to the blood in your body; this keeps the blood flowing from your heart and back allowing it to cover over 60,000 miles of vessel per day.  The top number in a blood pressure reading reading tells you the amount of force being applied to your arterial walls as your heart contracts.  The lower number tells you the amount of force the blood applies to the walls in between beats, or when your heart is relaxed.  A blood pressure of 120/80 or lower is considered healthy. The top number is the number doctors are most concerned about especially as a patient ages.  The arterial walls are bound in smooth muscle and are elastic so the force of the blood causes the arteries to expand outward.  As we age, the elasticity and strength of blood vessels weakens, and a person with high blood pressure is more likely to burst a major artery and possibly die. 
