1. Describe the anatomy of a sarcomere. What is a sarcomere? A sarcomere is a primary functional unit within muscle cells. The striated nature of the organ is due to A, I bands and Z discs. The A band has mysin and actin proteins while the I band contains actin.A sarcomere is the unit between two Z lines.
2. Describe the anatomy of a neuromuscular junction and how messages are passed from nerve to muscle. The junction comprises of an axon terminal of the motor endplate in muscle fibers and a muscle neuron. The motor neuron extends to skeletal muscles forming axon terminals. Axons transmit messages from cell bodies to dendrites in other neurons that extend to muscles.
3. What happens at the neuromuscular junction if it is exposed to curare (it is used on the tips of poison arrows)? See any number of sites like -http://www.botgard.ucla.edu/html/botanytextbooks/economicbotany/Curare/ . Can other drugs interfere with neuromuscular transmission? Curare acts as a neuromuscular blocking agent which causes skeletal muscles to be flaccid. It competes with acetylcholine causing extreme relaxation. Other drugs can interfere with neuromuscular transmission through relaxation mechanisms.
4. Describe the events that occur in muscle contraction (hint: actin and myosin contraction cycle). Myofilaments of actin and myosin slide over each other causing the contraction of the sarcomere. Muscle tension is generated as myosin myofilaments bind and release quickly along actin myofilaments. The cycle is repetitive.
5. Since individual fibers are all or none, how do we get a greater response from a muscle (e.g. lift a chair versus a piece of paper)? Greater responses are achieved through orderly recruitments of the muscle and graded responses. One motor unit is stimulated when picking the paper which is lighter as many are stimulated when lifting the chair which is heavier.
6. What is the meaning of the two terms aerobic and anaerobic metabolism? Make a list to show whether carbohydrates, lipids, and proteins can be used to get energy aerobically and/or anaerobically. Why is lipid such a great energy source? Why do we "spare" carbohydrate use for energy? Aerobic metabolism is energy creation through the combustion of carbohydrates, fats and amino acids with oxygen present. Anaerobic metabolism is energy creation through the combustion of carbohydrates with oxygen absence. Lipids produce great energy because they have metabolizing fatty acids and chains of fatty acids that give much energy. Carbohydrates are spared because they are an immediate source of energy for muscles and organs.
Aerobic metabolism

· Carbohydrates, lipids, proteins

Anaerobic metabolism

· Glucose, glycogen

7. Why are athletes taking creatine? Creatine increases muscle mass with boosts athletic performance. Where exactly is it used in providing energy for muscle contraction? It is used in the skeletal muscles in form of phosphocreatine to control the contraction of muscles.  Does it influence strength of muscles? Muscle strength is influenced where phosphocreatine is maximized in the muscles to ensure that athletes endure prolonged periods of muscle contraction before being fatigued. (look this up on the Internet and combine that information with what you get out of our book) 

8. What is the difference between isotonic and isometric contractions? When would each one be used? Isotonic contractions create force by changing muscle length whereas isometric contractions generate force without change in muscle length. Isotonic contractions are used in walking and lifting objects. Isometric contractions are used in hand and fore arm muscles when gripping objects.
9. What are anabolic steroids used for and what are their side effects? Used to boost muscle mass, shorten workout recovery time and treat some anaemias. They cause liver disease, heart disease, severe acne and increased aggression.
QUESTIONS FOR CHAPTER 7: 

1. What are the parts of the Central Nervous System? Brain, spinal cord
2. Give an example of a sensory neuron and where it is located. Why do we have two divisions of the motor system? Rods are sensory neurons located in the eyes responsible for detecting visual stimuli. The two divisions separate the central nervous system from the peripheral nervous system.
3. What are the four types of neuroglia? Why is there a possibility of cancer in this tissue as opposed to no possibility in neurons? Atrocytes, microlgia, epindymal cells, satellite cells. The possibility of cancer is evident because cancer cells can easily develop in the neurolgia cells present in neural tissues. 
4. Describe the following parts of a neuron and the function of each: axon, dendrites, cell body, myelin, Schwann cells, and node of Ranvier. Axons are tail like structures that are long which transmit electrical signals for communication. Dendrites are fibrous roots that receive and process signals from axons to other neurons. The cell body is a neuron core which contains genetic information. Myelin is an insulating sheath around the brain and spinal cord nerves. Schwann cells are located in the peripheral nervous system to produce myelin sheath. Node of Ranvier is a periodic gap located on the myelin to conduct rapid nerve impulses. 
5. What is the purpose of myelin? Acts as an insulating layer around brain and spinal cord nerves. Describe multiple sclerosis and list a Website that describes its symptoms and progression. The condition makes the body’s immune system to attack the myelin covering nerve fibres.Communication problems rise between the entire body and the brain. https://www.mayoclinic.org/diseases-conditions/multiple-sclerosis/symptoms-causes/syc-20350269
 6. What unequal distribution of sodium and potassium is made across the neuronal membrane? Why do they need to be placed that way? The distribution occurs due to active and passive forces. Sodium, potassium and chloride ions have different polarities for random movement in the concentration gradient. They are placed that way to facilitate movement.
 7. Describe the events of depolarization. How does it differ from an action potential? Occurs when nerve cells reverse charges across membranes. Specific ions are allowed to flow in and out of the cell. Action potential occurs when neurons open channels of proteins in their membranes.
 8. Give examples of factors that can impair the conduction of impulses. Axon diameter, myelin sheath insulation, temperature.
9. What is the difference between neuronal stimulation of skeletal and cardiac muscle? Skeletal muscle stimulations contract causing movements whereas cardiac muscles contract automatically without any neuronal stimulation.
10. Explain why do we call the stimulation of a neuron an “electrochemical event”? because charges travel from the dendrites to the axon t the neuron heads releasing neuro transmitter chemicals. The chemicals carry the impulse to the next neurons making the process electro chemical.
11. Choose an inhibitory neurotransmitter and describe its effects. Serotonin. Mood regulation, appetite regulation, reducing feelings of anxiety.
12. What effect does cocaine have on chemical transmission at the synapse? Cocaine binds the dopamine transporter which blocks dopamine removal from the synapse. Dopamine accumulation produces signals that are amplified to the receiving neurons.
13. Too high or low potassium can kill you. Explain why. (from your text or the Web) Excessive potassium in the body causes hyperkalemia whereas low potassium levels inhibit stability and growth within the body. One could die because the cardiovascular system is affected adversely.
14. Identify the following lobes of the brain in terms of location and function: the frontal and the primary motor area contain the motor cortex for motor function. Generates neural impulses that control movement execution. Parietal and the primary sensory area located in the brain’s middle section to process information related to tactile sensory, occipital, and temporal lobes in the cerebral cortex is the visual centre for processing. 

15. How do the basal nuclei contribute to coordinated movement? They ensure that a voluntary motor control is achieved. What are the symptoms of Parkinson's disease? Reduced balance and coordination, voice tremor, fixed facial expressions, posture change.
16. Identify the following parts of the brainstem in terms of location and function: thalamus located in the brain’s dorsal part to regulate alertness and relay sensory signals. Hypothalamus brain portion that connects the nervous system to the endocrine system using the pituitary gland. Medulla oblongata regulates blood vessel functions, breathing and digestion. , and cerebellum promotes precision, coordination and accurate timing using motor activity. 

17. Why do we care about cerebrospinal fluid? because it protects the brain and the spinal cord from sudden injury. What test is used to sample it? Cerebrospinal fluid analysis. What diseases can be found by testing it? Infectious diseases (Meningitis, encephalitis)
18. What is more serious a concussion and a contusion and why? A concussion is more serious because it is life threatening and affects larger parts of the brain.
19. What are the symptoms of quadraplegia and paraplegia? Quadraplegia symptoms are pain, paralysis in four limbs, and loss of sensory function. Paraplegia symptoms are paralysis o the lower body parts, loss of sensation, breathing problems, loss of sexual function.
20. Give an example of how the autonomic nervous system innervates the heart. The system has efferent fibers which move to blood vessels and the heart and modulate functions of the targeted organs. 

21. What brain waves are on an EEG? Alpha, delta, beta and theta waves. Which one occurs during deep sleep(theta waves) , light sleep(Beta waves)? What are the effects of alcohol on brain waves and sleep patterns? (from the Web) 

22. Why do we use cerebral angiograms? to produce blood vessel pictures in the brain. What are the dangers of their use? Internal bleeding due to punctured arteries, risk of stroke.
QUESTIONS FOR CHAPTER 10 

1. What six electrolytes are found in plasma? Chloride, potassium, calcium, phosphate, bicarbonate, sodium. List the functions of three of them. Sodium regulates the gradient of osmotic pressure, potassium determines the resting membrane potential, and chloride ensures proper hydration is maintained. What substances present in plasma are needed for energy production in cells? Fats, amino acids, glucose, phospholipids.
2. What is a hematocrit and what is a normal value for males, females? Hematocrit is the normal volume of red blood cells present in blood. Males have 47% ±5% and women have 42% ±5%.
3. What is the function of hemoglobin? Oxygen transportation to the entire body parts. What is it made of? Made of four globulin chains that are protein in nature. How many molecules of oxygen can a red blood cell carry? Four oxygen molecules. What difference does a higher hemoglobin level in males make in aerobic sports? Higher levels increase buffering capacity and ATP which improve the capacity of blood to the working muscles.
4. What are the direct causes of anemia? Iron deficiency, autoimmune diseases, chronic bleeding. Describe aplastic and iron deficiency anemias. Aplastic anemia occurs when the bone marrow fails to produce enough blood cells. Iron deficiency anemia occurs due to inadequate iron in the body.
5. What is polycytemia and what are the causes of it? A disease in which the body’s hematocrit is raised. Caused by erythropoietin and chronic hypoxia.
6. List the different types of white blood cells and their functions? Monocytes, lymphocytes and neutrophils.Monocytes clean dead cells from blood while lymphocytes destroy foreign invaders within the blood.Neutrophils offer response to viruses and bacteria.
7. What does a high white count mean? Increased white blood cell production to fight body infections. What is leukemia and what are its symptoms? A cancer affecting tissues that form blood in the body. Symptoms include persistent fatigue, swollen lymph nodes, and recurrent nosebleeds. What are the latest treatments for it (Web)? Radiation therapy, chemotherapy, biological therapy.
8. What is erythropoietin and what is the stimulus for its production? The component responsible for the production of red blood cells.The fall tissue O2 is the stimulus. Look up blood doping on the Web and describe what it is. The injection of blood that is oxygenated to increase athletic performance. Compare EPO with blood doping use by athletes? EPO athletes use it to have higher, normal levels of red blood cells while doping involves injecting oxygenated blood to boost performance.
9. What is a bone marrow transplant and when is it used? (from the Web)A medical process conducted to replace a damaged bone marrow. Used when a bone marrow is nonfunctioning and diseased.
10. What are stem cells and why are they so much in the news these days? They act as foundations for the development of different body cells. What is your opinion about their use? Their use is beneficial because it replaces cells that have been damaged and treat particular types of diseases. You can refer to http://stemcells.nih.gov/info/basics or many other Websites for this information. 

11. Describe the two types of undesirable clotting. Embolus and thrombus clots. Embolus clots break loose with and travel to other body parts. Thrombus clots are stationary and can block blood flow. Give an example of an effect by one of them on the circulatory system. Arterial clots prevent blood flow to vital organs. What are the causes of undesirable clotting? Blood vessel abnormalities, increased procoagulant levels.
12. Why should you know your blood type? to prevent the risk of having an incompatible blood type during transfusion. What are the four different types? A, AB, B and O. What is Rh factor and why is it important? It is a protein found in blood and is important in pregnancy to prevent a mother’s blood from producing antibodies against fetus blood.
1. What is pericarditis and why is it a problem? An inflammation that occurs on the pericardium considered as a problem because it affects cardiac organs.
2. Why are the coronary arteries so important? They supply heart muscles with nutrients and oxygen. What is the difference in a blockage at the top or beginning of the artery as it leaves the aorta and one farther down near the capillaries? The one at the beginning assists in regulating the pressure of blood flow whereas that in the capillaries prevents the backward flow of blood.
3. What is angina pectoris and why do you need to pay attention to it if it occurs? What are other names for heart attack? The term is the discomfort and chest pain that occurs because of coronary heart disease. Much attention is given because it is a symptom of blocked or narrowed arteries in the heart. Myocardial infarction, cardiac arrest.
4. What is the pathway of depolarization (number 4)? Slight repolarization-plateau face-repolarization-diastolic membrane potential. Why the SA node is called the pacemaker? because it controls the heart rate through impulses that are electrical in nature. How many beats per minute does it generate? 60-100 beats per minute.
5. What are the EKG waves and what do they represent? Responsible for controlling the rhythm of the heart and measuring electrical signals. They represent QRS complex, P wave,T wave and ST segment. How is an EKG done conducted through electrodes that record impulses which create the heartbeat (look at http://www.webmd.com/heart-disease/electrocardiogram)? What is it used for? Measuring the electrical activity of the heart. What is an exercise EKG stress test and why does it give us more valuable information than a resting EKG (http://www.webmd.com/heart-disease/exercise-electrocardiogram)?The exercise determines the level that the heart works well when conducting the hardest functions. It gives more valuable information because it allows physicians to monitor heart rate.
6. When are some causes of tachycardia on an EKG? Atrial fibrillation, hyperthyroidism. Describe a bundle branch block. Impulses that are electrical in nature which cause one’s heart to beat. What is the most dangerous arrhythmia (from your book) that often occurs right before death? Ventricular fibrillation.
7. At https://www.khanacademy.org/science/health-and-medicine/healthcare-misc/v/heart-disease-and-heart-attacksthere there is a great lecture on heart attack and heart failure. Go through the material and write six questions and answer them. Think of yourself as the teacher and use questions that represent the material well (not too detailed or obscure and representing all of the material not just one part). I will choose several of your questions for the short answer essay portion of your next test!! With respect to heart attacks and heart failure I expect you to know how to diagnose each of them, their causes, treatments and how to prevent them. 
Questions

What are the functions of the heart? Responsible for pumping blood to the parts of the body.
How do clogged arteries influence heart functions? they function slowly due to a buildup of compounds that narrow down the arteries.

Which arteries of the heart get clogged? Cardiac arteries of the heart.
What is atherosclerosis condition characterized by the hardening and narrowing of the arteries in the body.
How is coronary heart disease formed? Occurs when ischemia compounds build up in arteries inhibiting blood flow.
Symptoms of coronary heart disease? Heart failure, angina pectoris, oxygen deprivation.
8. Another treatment is Dr. Dean Ornish's diet, exercise and stress reduction treatment. Read about it by searching for Dr. Ornish on the WebMD site at http://my.webmd.com/. There are a lot of articles on his program. You can start with the article "Live Better, Feel Better" (page 2 of the search results) to better understand his work. Look up bypass surgery and angioplasty and describe them? Bypass surgery involving the obtaining of a blood vessel from the chest, legs or arms and creating a detour around a blockage. Angioplasty is an invasive procedure used to widen blocked or obstructed arteries or veins. What are the approximate costs of each? Angioplasty surgery costs approximately 28-30,000 dollars while bypass surgery costs approximate to 40,000 dollars. What is the cost of Dr. Ornish s treatment? Costs approximate to 30,000 for bypass surgery and 20,000 for angioplasty. Why are the surgical techniques more popular that the diet? Because they are effective with visible results in a short period of time.
9. What is the purpose of the diastolic period of the heart beat? It promotes relaxation of the heart muscles affecting heart rate and rhythm.
10. What are the meaning of the term cardiac output and how would you measure cardiac output directly (use your imagination here)? The product of heart beats per minute and the stroke volume. Measured directly by invasive and non invasive methods. What is a heart rate range and a common stroke volume? 60-100 beats per minute and 70 mL in 70 kg man that is healthy man. The maximum heart rate only stroke volume can increase (refer to http://www.howstuffworks.com/sports-physiology8.htm). What happens in an athletic (aerobically conditioned one) heart to cause the cardiac output to increase? Aerobic exercise causes the heart to work efficiently and effectively.  How does heart muscle change when conditioned by aerobic exercise? Heart muscles gain efficiency through myocardial contractions. Why do athletes have lower resting heart rates and lower sub-maximal heart rates? Because frequent exercise improves functionality as energy is obtained through aerobic respiration. Why is taking your heart rate a good indicator of your fitness status? Because the practice helps in determining the normal heart functioning.
11. What are the different structures and functions of arteries, capillaries, and veins? Arteries have thick inner walls with epithelium linings for they carry blood at high pressure. Capillaries are narrow in nature to exchange materials between tissue cells and blood. Veins have thinner walls and carry blood towards the heart.
12. Why do you have to lower blood pressure in capillaries? To reduce instance of them rupturing because they are narrow in nature.
13. Describe the muscular pump an influx of blood in the muscles that causing swelling when one increases the period that muscles face tension.
14. What is the blood pressure test measuring? Measures systolic and diastolic pressures of the heart.
15. What is the difference between systolic and diastolic blood pressures? Systolic pressures measure the maximum pressure produced by the heart when beating while diastolic pressures arterial pressure between beats. What are normal values for each? 120/80 mmHg
16. What are the two sounds heard when measuring blood pressure? What does each one indicate? Korotkoff sounds and turbulent sounds.Korotkoff sounds indicate the distal pressure of blood while turbulent sounds show the systole pressure of the heart.
