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	Structures
	Functions

	Body System: 

	Skin, Hair, Nails, Glands
	· Protection against injury and infection

· Regulates Body Temperature (Thermoregulation) 

· Sensory Perception

· Regulates Water Loss

· Chemical Synthesis

	Body System: 

	Smooth Muscle (involuntary muscle), Skeletal Muscle (voluntary), Cardiac Muscle (involuntary
	· Support and stabilize your body

· Movement (Voluntary movement of skeletal muscles – you consciously control

Involuntary movement of smooth and cardiac muscles – Such as pupil constriction, digestion, breathing, shivering)
· Circulatory Assistance (Muscles pump the heart and help move blood through your veins)
· Thermoregulation (Shivering generates heat)

	Body System:


	Bones, Cartilage, tendons, ligaments, Joints
	· Support and Movement (Framework of the body, supports the softer tissues and provides attachment points for skeletal muscles)
· Protection (Mechanical protection for internal organs such as the brain, spinal cord and heart)
· Mineral and Fat Storage (Stores minerals like Ca (Calcium) and P (Phosphorous) and releases them into the blood as needed. Ca is essential for muscles and nerves to function.

Yellow bone marrow is made of adipose cells that store fat for the body.)
· Blood Cell Production (Red bone marrow creates red blood cells, white blood cells, and platelets. )

	Body System:

	Brain, Spinal cord, Neurons
	· Central Nervous System (CNS) – Brain and Spinal Cord (Interpreting Signals, Comparing them to past/stored information to generate the required response to current input. – Sight, Balance, Speech, Movement, Digestion, Hormone Regulation, Thermoregulation, Hearing, Memory, Taste, Pain, Smell, Perception,)
· Peripheral Nervous System (PNS) – Structures outside CNS (Connects the CNS to the limbs and organs, relays information to the brain from the extremities and organs, the CNS responds to PNS inputs and decides how the body should act,   PNS controls movements, receives sensory inputs from the outside world, controls heart, respiration, digestion, urination, and reproductive response.)


	Structures
	Functions

	Body System:

	Heart, Blood vessels, Blood (plasma, white blood cells, red blood cells and platelets) 
	· Drops off anything cells need and picks up anything they do not need

· 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)
· Picks up Chemical Waste from all Cells (Cells dump carbon dioxide and other cellular waste into the blood to be carried to the kidneys where the blood will be cleaned of wastes.)
· Picks up Digested Nutrients  (Nutrients from the small intestine pass into the blood)
· Picks up Oxygen and Drops of Carbon Dioxide (Oxygen from the lungs passes into the blood as the carbon dioxide passes out to be exhaled.)
· Picks Up Hormones (Hormones communicate information with cells and signal them to perform actions)
· Brings blood by the liver to be cleaned
· Circulates antibodies from the immune system

	Body System:

	Lungs, nose, mouth, pharynx, trachea, epiglottis, bronchi, bronchioles, alveoli
	· Lungs have a large surface area to aid in the exchange of gasses between the lungs and the blood

· O2 (oxygen) diffuses out of the lungs and into the blood  (Hemoglobin found in Red Blood Cells contains Fe (Iron) – Fe binds the O2)
· CO2 (Carbon Dioxide) diffuses out of the blood and into the lungs and is then exhaled out of the body

· Cells use the O2 to perform Cellular Respiration creating CO2 in the process (During cellular respiration the mitochondria uses O2 to rip apart glucose (C6H12O6). The energy produced from that chemical reaction powers ATP synthase and ATP is produced.  ATP is the energy cells use to stay alive.  CO2 and H20 are produced during this process. )
· Blood brings the CO2 generated by the cells during cellular respiration to the lungs to be exhaled

	Body System:

	Mouth, salivary glands, teeth, tongue, epiglottis, esophagus, stomach, small intestine, large intestine, rectum, anus, pancreas, liver
	· Breaks down other organism’s body structures into simple molecules our cells can use 

· Two types of digestion are involved in breaking down and absorbing molecules (Physical/Mechanical – involves movement of material through the digestive tract, chewing, and absorption of molecules out of the small and large intestine.  Chemical Digestion – involves salivary amylase, the stomach with HCl (Hydrochloric acid) and Pepsin and in the small intestine with the enzymes Amylase, Trypsin, Lipase, and the chemical Bile.)
· Bacteria found along the intestinal tract help digest nutrients 

· Accessory Organs aid in digestion

· Pancreas – Creates enzymes  [Amylase (b/d complex sugars into simple sugars like glucose), trypsin (b/d proteins into amino acids), lipase (b/d long lipid chains into short fatty acid chains)]
· Liver – Creates Bile which aids in digesting lipids and Filters Blood (The liver stores bile in the gall bladder and from there releases it into the small intestine.  After the nutrients, minerals, water and vitamins cross into the blood the blood is taken to the liver to be filtered.  The liver checks for toxins and helps regulate the amount of sugars etc. that enter the blood stream.  )
· Small Intestine – most of the chemical digestion takes place here and most of the nutrients are absorbed through the small intestine.

· Large intestine – water, minerals and vitamins are absorbed into the blood stream from here.


	Structures
	Functions


	Body System:

	Kidneys, ureters, bladder, urethra, prostate
	· Filters the blood to remove waste and harmful molecules from the blood stream  (Proteins used by the cells become nitrogenous waste in the form of ammonia (NH3) or ammonia hydroxide (NH4OH) – these chemicals are both strong bases and poisonous to our cells) Liver converts the NH3 and NH4OH into urea. Urea is less toxic to our cells

Water, Urea and Waste is filtered out of the blood and stored in the bladder – this mixture = urine)

	Body System:

	White blood cells, B-Cells, T- cells, Macrophages, Antibodies, Antigens, Lymph Nodes, Spleen, thymus, bone marrow
	· Recognize pathogens (foreign agents) that are harmful to the host (Our cells have protein and sugar molecules that stick out of the plasma membrane like flags or markers (antigens).  The immune system recognizes these flags and will attack anything with a molecular marker that is unknown to them. )
· Alert immune cells to areas of concern and call them to that area to fight pathogens

(ex. Break in the skin) [B-cells - Create antibodies to tag pathogens for destruction by Killer T- Cells and Macrophages]
· Maintain a molecular memory for foreign antigens  (allows for a quick response to repeat invasions thus preventing a person from any noticeable infection by the same organism twice)
· Suppressor Cells – Suppress the immune system after the dangers have passed

· Helper T – Cells – Help the immune system

· Allergic Reactions – Unnecessary inflammatory response to foreign agents by the immune system

· Vaccines – create molecular memories for the immune system of specific antigens

· Breast milk – provides passive – contains mothers antibodies


	Body System:

	Lymphatic Vessels, lymph, thymus, bone marrow, spleen, white blood cells
	· Maintains a balance of body fluids through a series of vessels that only allow fluids to move in one direction (towards the heart) [Plasma drains out of the blood vessel capillaries to surround the cells in tissues and provide those cells with the chemicals they need and pick up their waste. The space outside of the capillaries is called the interstitial space. Most of the interstitial fluids are reabsorbed back into the capillaries.  The lymph vessels return the excess fluids to the blood stream. The fluids inside lymphatic vessels are called lymph. ]
· Filters the lymph through Lymph nodes (Lymph nodes filter damaged cells, cancer cells, and foreign particles out of the lymph fluids to be removed from the body.)
· Detect foreign antigens and generate an immune response when pathogens are detected (White blood cells collect inside of lymph nodes. Pathogens are passed through a mesh of B-cells, T-cells and macrophages.  These white blood cells will then destroy the pathogens.)
· Bone Marrow and Thymus are the primary lymphatic organs (Bone Marrow makes B- Cells and releases them to fight infections inside lymph nodes.  The bone marrow also makes T-Cells which are then sent to the thymus to mature and then be sent out to help the B-Cells fight infections.)
· Spleen Filters the Blood (acts like a large lymph node) [The spleen removes pathogens and stores excess blood for emergencies (hemorrhagic shock)]


	Structures
	Functions



	Body System:

	Endocrine Glands, Pancreas, Ovary, Testes, Liver
	· Communicates with body tissues and organs via messenger molecules called hormones

· Pituitary Gland – at the base of the brain – creates hormones (FSH – Follicle Stimulating Hormone – promotes sperm production, egg development, estrogen production and regulates testes and ovaries, LH – Luteinizing hormone - stimulates testosterone production and ovulation (egg release) , ADH –Antidiuretic hormone- regulates amount of water in urine)
· Hypothalamus – Links the nervous and endocrine systems (Produces releasing and inhibiting hormones which start and stop the production of hormones)
· Thyroid Gland – produces hormones that regulate metabolism

· Pancreas – Regulates Blood Sugar with insulin and glucagon hormones (Insulin – promotes the absorption of sugars from the blood into skeletal cells and fat cells (lowers glucose in blood)

Glucagon –stimulates the liver to release glucose into the blood when blood sugar levels are too low

· Adrenal Glands – Respond to stress and suppress the immune system (Adrenaline – stimulates increase in blood pressure, heart rate, and breathing (Fight or Flight response) Steroids – suppress the immune system)
· Gonads  determine sexual traits and regulate reproductive processes (Testosterone and Estrogen – Steroid hormones – regulate sexual traits and reproductive tissues)
· Pineal Gland – center of brain – Promotes sleep [Melatonin and Serotonin– stimulates sleep (prompted by low light levels)]


	Body System:

	Ovary, Testes, Endocrine Glands
	· Create more humans via sexual reproduction  (Sperm and Eggs are created via meiosis within the testes and ovaries respectively)


