 Lab Exam Review – BIOL382 F2012 
Lab 1: 
1. What is hematocrit and why are the levels of hematocrit important? How is it measured? 

- Hematocrit is % of blood that is composed of rbcs
- Sample of blood in centrifuge, hematocrit will be at bottom of test tube. WBCs thin layer on top and thick plasma layer of wbcs.
- To get value of hematocrit, you divide the hematocrit value over the total volume
- The average value for men is 48%, and women is 44%
- Ratio of platelets/wbcs/plasma (600/1/40)

2. What is heparin? 

· It is an anticoagulant. It is used to coat the test tubes used in the PhysioEx, so that the blood doesn’t coagulate during the experiment

3. Oxygen and hemoglobin form oxyhemoglobin? Hemoglobin can carry 4 Oxygen molecules
4. You tested different concentrations of NaCl on blood for hematocrit levels, draw a graph of your results and explain what is happening to the RBCs, in terms of level of hematocrit, and the hyper/hypo/isotonicity of the different solutions? 








· Water moving in, causing them to swell
· Line at 50, control line
· 2nd point is isotonic b/c as moving up still hypotonic, when moving down will become more hypertonic, therefore in between is isotonic
· Above the line, water moves into the cell, the red blood cells swell increasing the hematocrit value
· Water then floods out of the rbcs, causing crenation because they are in a hypertonic environment
5. What will happen to RBCs when they are placed in an extremely hypotonic environment? A slightly hypotonic environment? What is causing these changes to take place? 

- In an extremely hypotonic solution, water will flood into rbcs and they will burst upon contact. This is seen when they are placed in distilled water
- In a slightly hypotonic environment, then they will just swell
- In a population of rbcs however, there could be some old RBC that will burst even in a slightly hypotonic environment, because they are not as elastic
- Osmotic Pressure causes these changes to take place, water moves through facilitated diffusion through aquaporin channels.
6. Why is there a range of partial haemolysis in mild hypotonic salt solutions? 

· Partial haemolysis, in a population of RBCs younger ones have more elastic membrane, have a higher ability to absorb the water. 
· Different cells will react differently to solute concentration

7. Draw a picture of what RBCs would look like under the following NaCl concentrations: 4.0, 0.9 and 0.6%. Explain why the drawings are different.  (Less in the 0.6 b/c started to burst)





8. You’ve contaminated your blood samples with saponin, but aren’t sure if every sample is contaminated. How would you determine which samples are contaminated? 

· Observe for lysing. If you have rbcs all from same individual. Expect same levels of hematocrit. If centrifuge and see different levels of hematocrit, know that some cells have lysed and those samples have been contaminated. 
· Transparent, know that all cells have lysed 

9. You have been diagnosed with anaemia. If you were to measure your PCV (packed cell volume) to Hb ratio what would it be? ESR (erythrocyte sedimentation rate)? Explain the cause behind two different types of anemia? 

· Ratio of PCV:Hb normally would be 3:1, however anemia less hemoglobin, amount of hematocrit will be higher, for example 5:1
· ESR how fast erythrocytes can settle. 5mm/Hr is normal rate
· In sickle cell anemia, ESR would decrease; blood cells don’t pack as well. ESR would be 0mm/Hr
· Iron-deficient anemia, less hemoglobin present, rbcs are lighter. ESR would increase, rate is 30mm/Hr.
· Pernicious anemia, vit. B12 deficient
· Aplastic anemia, bone marrow deficient

10. How can the level of haemoglobin be measured? What would a normal reading be? Give a cause of a lower than normal reading and a higher than normal reading. 

· Can be measured by quantitative hemoglobin determination
· Use green, because it’s easy on the eyes and therefore easier to detect changes
· 12-18g Hb/100ml 
· Higher than normal polycythemia, more hemoglobin
· Lower than normal can be anemia (iron deficient, aplastic), cirrhosis of the liver






Lab 2: 
11. Draw and label a motor neuron. 
[image: http://biolog911.files.wordpress.com/2011/05/motor-neuron.gif]

12. What differences are there between a graded and an action potential? 

· All-or-none: Action Potential
· Refractory Period: Action Potential
· AP has to reach a threshold stimulus and then it’ll fire an action potential
· If increase the strength of the stimulus at the level of the cell, that will be coded how at the end message?
· Frequency of saltatory conduction will dictate how strong of a stimulus it is
· Magnitude will change for graded potential
· Action potential will stay the same, travel longer
· What causes a graded potential? Voltage- gated sodium channels will open

13. At rest, a neuron has a negative (positive / negative) membrane potential. What is the resting membrane potential? What is membrane potential? 

· At rest -70mV
· Membrane potential is the difference in electrical charge between the inside and outside of the cell

14. Explain the phases of an action potential and what is causing the phases. 

· Depolarization: Na+ channels open, when -50mV threshold is reached. So sodium floods into the cell
· Repolarization: K+ channels open, influx of K+, sodium channels start closing
· Hyperpolarization: Na+ channels closed and K+ channels are closed at well causing hyperpolarization
· Then goes back to normal because of Na+/K+ ATPase

15. Will an action potential be initiated if a stimulus is fired during the absolute refractory period? Why or why not?

· During ARP, no AP because Na+ channels are inactivated 

 
16. You’ve just dissected the sciatic nerve from a green frog and are looking at the nerve impulses on an oscilloscope. The downward curve on the oscilloscope is not hyperpolarization. What is it? 

- In lab, placed nerve in nerve chamber over prongs. Can’t measure hyperpolarization. Only measures 2 relative points. Based on prongs, charge will hit 1st prong first, causing it to be more negative than the next and see a spike. As it travels along and hits 2nd prong, that one becomes more negative and fluxes back down.  Just peaks when it is negative.
- Stimulus artifact (blip on oscilloscope): This is caused because nerve was placed in ringer’s solution, can passively conduct, causing a slight blip
- Display was not all-or-none, as we increased voltage got a bigger response up until maximal response. This is b/c we’re not looking at one neuron, looking at bundle, APs are not occurring simultaneously.
- If high enough voltage to stimulate all of them, see a large peak. As you increase the voltage, it’s generating a graded response

17. You’ve accidentally dropped some NaCl in the nerve chamber, what will you detect on the oscilloscope? How about HCl? Explain both results. 

· This will cause an action potential. Could be because increase in concentration of Na+ outside of the cell, change the membrane equilibrium, influx of sodium in cell, bring it to threshold.
· HCl see an action potential, b/c pH irritation. H or Cl not involved in voltage gated channels that will open. 

18. You are on a field assignment and one of the members of your team has fallen and broken his leg. You want to anaesthetize the patient so that you can set the bone. You look in your emergency kit and find three options: ether, lidocaine and curare. Which would you choose and explain why. 

· Ether wears off, just keeps K+ channels open, so harder to generate an AP but can still generate an AP
· Lidocaine would be better, b/c it’s a Na+ channel antagonist, blocking it from going into the cel
· Curare not good because it’s paralyzes the patient. Binds to acetylcholine receptors on the post-synaptic cell. Impulse is still transmitted to the spinal cord but does not send message to muscles to move, so patient cannot react to pain felt. 

19. You are being reborn as either a rat or an earthworm. In terms of fastest nerve conduction velocity, which would you choose to be reborn and why? 

· Rather be a rat because nerves are myelinated in a rat and they are also larger. Two constants are time and length constant. Diameter affects length constant. As you increase diameter the internal resistant will decrease but so will membrane resistance. Nylon bigger more “holey” more leaky.
·  Internal resistance decreases faster than membrane resistance does so still get an increase in length constant. Can travel a longer distance before start to decay. Makes it less leaky, can travel further distance.
· Myelination affects both time and length constants. In this case, it increases membrane resistance. Decrease the time constant because capacitance = 1/thickness of myelin so if myelin is thick, get a small number, time that it takes to charge the membrane will decrease. Myelination will increase membrane potential.




20. You’ve cut yourself with a knife (don’t worry, you don’t need stitches) both on your fingertip and on the inside of your forearm. Explain why the cut on your fingertip is more sensitive than the one on your forearm. 

· More density of phasic receptors in fingers compared to forearm. Size of receptive field is larger on forearm b/c there’s less nerve endings. For example, if 2 nerve endings, larger area. So if cut goes through one receptive field the pain will be felt differently versus nerve endings on finger tips. Smaller and a lot more of them so will get pain from 5 nerve endings versus maybe only 1 or 2 on the forearm.  Therefore, more precise since receptive field is smaller.

21. You’ve just run a nice warm bath, and as you step into the water you realize that it was a little warmer than you like. So you wait a few minutes and then sink into the tub. The rest of your body feels a like the water is hotter than your feet feel. Why? 

· Feet have adapted to hot water environment, but body was in cold air. So when it gets in water it’s too hot because has not adapted to temperature change. Therefore, phasic receptors have stopped firing on feet and new stimulus for rest of body so they keep firing. 

22. Your grandmother has just been prescribed glasses for her close vision (presbyopia). What muscle in her eye is no longer performing optimally? Explain the function of the muscle. 

· Ciliary muscles not working as well. Ability to accommodate different distances is impaired so trouble focusing closer to her face. When ciliary muscles are contracted they become fatter releasing the tension on the lens making it more round. More refraction allows the image to be focused on the retina. When contract muscles (bring them in closer), loosen suspensory ligaments making lens round. When rounded can see closer. Older people, lose elasticity of lens, lens less able to become round.

[image: Lens Accommodation]

23. Your grandmother now has to go for a cataract operation (poor grandma). After the operation, she must wear bandages on her eyes. She notices a loss of equilibrium, what is causing this? 

· Lose balance because of loss of sight, piece of information missing. Three pieces of information for balance (vision, hearing and mechanoreceptors (spatial awareness)). Take out one, lose sense. Less information concerning surrounding more difficult to stay balanced. 


Lab 3: 
24. A motor neuron and a muscle cell intersect at the neuromuscular junction. 
  
· Acetylcholine is the neurotransmitter that is released into the synaptic cleft.

25. Label this muscle picture. 

[image: ]
26. Explain and draw treppe versus summation. 

                                                                                                Treppe: 
[image: summation.jpg (15507 bytes)]
· Moment of relaxation before next contraction. 
·   Treppe, seen only in cold relaxed muscle.
· Will go up to maximum twitch, stimulate all the fibers.
        
     Summation:

· No relaxation during summation, will keep going up until    higher than the maximum.
· Can add on and can create higher than the maximum,
· Will go up until tetanus, which is the plateau that it will reach.









27. Explain tetanus. 

- the twitches are evoked by stimulating at such a high frequency that the individual twitches summate and blend into a smooth force production, called a tetanus.
- Complete fused tetanus, don’t see peaks anymore, become one single line
- Maximal tetanic tension is the force required in order to get tetanus.

28. Explain excitation-contraction coupling. 

· Process that controls muscle contraction. Motor neuron releases acetylcholine, binds to the muscle and increases Ca2+ levels inside the cell. This increase in intracellular Ca2+ activates the action-myosin machinery to induce contraction. Relaxation ensues when the Ca2+ falls to resting levels, which is only possible when the sarcolemma repolarizes.

29. Describe the three phases of a muscle twitch. Using your knowledge of skeletal muscle contraction in vertebrates, what is happening at each phase? Does an increase in stimulus change the length of time of the latent period? How about during an isotonic contraction, what will change the latent period? 
 
· Latent period is the time that elapses before generation of contraction. Ca2+ levels are increased in the cell, but have not reached the calcium levels in order to generate the force that’s required. 
· Contraction: Muscle contracting, myosin and actin
· Relaxation: Muscle goes back to normal state. Ca2+ gets reabsorbed, goes back to resting level

· If stimulus is increased, latent period is increased. Because need to build up more Ca2+ to generate more force.
· During isotonic contraction, same force, so latent period remains unchanged. If force IS changed like during isometric contraction than the latent period will change. 

30. Explain the difference between submaximal, maximal and supramaximal response on a muscle? When would the response be all-or none? Graded? 

· Submaximal means not all muscles are stimulated. Maximal are muscle fibers are stimulated. Supramaximal, given a great stimulus however will not get a greater response because at maximum. 
· All-or-none seen only when a single muscle fiber is stimulated. Graded is when a whole muscle, bundle of cells is stimulated. 

31. What is the difference between an isometric and isotonic contraction? In which type of contraction can no work be done? Why? 

· Isometric same length different force. Pushing on the wall, keeping muscle same length but creating more force.
·  Isotonic same force different length. Lifting piece of paper, do not change force required to lift the piece of paper. Muscle different length, being extended moving up and down.

32. What type of stimulus was being applied to the frog muscle? What type of contraction was the frog muscle exhibiting (isometric or isotonic)? Why? 

· Check bar, position of bar did not change with load. Therefore, this is an isotonic contraction.
·  Force stayed the same, changing the length that the muscle is contracting, moving through a distance. Not changing the force, always the same force hanging from the bar.
·  If bar is not there and let muscle stretch, than this would be an isometric. Change tension, need to actively contract against force that is pulling it down. 

33. In our experiment was the frog muscle contracting actively or passively or both? Explain your answer.

· Active is the force of the contraction. And passive is the act of stretching the muscle. Muscle was not being stretched therefore the frog muscle was contraction actively. 
 
34. In the muscle lab, you plotted the results of work vs. load. Draw this graph and explain the work / load relationship. Indicate on the graph where the optimal load is. 

- Load where most work can be done is at the top of the graph. Word = Force x Distance
- Force always increasing, distance always decreasing
- Goes up in beginning because of the increase in the load. Descent in curve is driven by the increase in the load which becomes more difficult to move, so the distance that the muscle moves will decrease with the increase in the load. 






35. Are you able to lift a very heavy load a large distance? Why or why not?

· No because can’t generate the force required to move the heavy load.
 
36. Explain why the initial tension has an effect on the maximum strength of the muscle. 

· Initial tension on the muscle is how the muscle is placed, overlap of actin and myosin. At optimal length, at a length where actin and myosin where most myosin heads can bind to actin will have maximum strength of muscle. Too much or too little overlap decreases maximum strength. Initial tension on muscle that creates optimal length will give you the maximum strength. If initial tension too high, pull muscles too much not enough overlap. Initial tension too low, overlapping too much not enough cross-bridge cycles.

37. Explain the length-tension graph. 

· Move the most at the lowest force. So as the load increases, decrease the distance that you can move it. 


38. Explain the force-velocity graph. 

· As the load increases, won’t be able to move it with as much speed. Because of the way that myosin head moves, it will take longer for it move as the force increases. The power stroke will take longer to happen.

39. Explain why there is a dip at 90mm in the total force graph. What is the difference between active and passive force? 

· This dip happened because there was a decrease in active force. Passive force causes it to go up. 

40. During an isotonic contraction, there is no active force, but during an isometric contraction there is. Explain why? 

· At 0.5, 1.0 and 1.5 produced all passive force; muscle was being stretched by the load, which is causing it to contract.  At 2.0 grams, saw some active force. First saw isotonic contraction, same tension. Passively being stretched. At 2.0g saw active force because needs to actively contract against that large load. Muscle stretched so much that cannot move 2.0g, length stays the same b/c not able to move the load. 

Lab 4: 
41. You want to measure the metabolic rate of a fresh water organism, what experiment will you perform? What results will you expect? 

· Measure oxygen consumption to know metabolic rate. Oxygen is equivalent to measuring metabolic rate because I’m measuring how much oxygen is consumed which is for cellular respiration. Measure oxygen consumption rate with use of oxygen meter and take readings to know rate. Divide rate by gram to know rate depending on its size. 

42. Explain why a small fish will have a smaller O2 consumption rate but a larger O2 consumption rater per gram than a large fish. 

· Big fish breathing at higher rate because has more cells so needs to consume more oxygen to give cells enough so that he can survive. Smaller fish has bigger SA/V ratio, lose more heat to the environment. Small fish so cells that are beside one another, are so tiny a distance that a lot of heat that is being generated is lost before other cells have chance to use. So needs to breath more to make up for lose. In the larger fish, cells generating heat can be used by other cells next to it so overall lose a lot less heat, more efficient doesn’t have to breathe as much. 

43. Explain the difference between ectotherms and endotherms in environments that experience temperature change. 

· If body temperature is 37C and go out in the snow, body temperature would not change that much, but would have to increase metabolic rate or start shivering in order to maintain same core temperature. 
· If put fish in cold water, its body temperature would get colder with the environment. Lower breathing and metabolic rate to resemble that of its surrounding. 


44. What stimulates breathing in air breathing animals? In water breathing animals?

·  CO2 receptors drive us to breathe in comparison to O2 for the fish. O2 for fish because they are water-breathers and there is less O2 available to them so can experience hypoxia conditions a lot faster. 

45. You just saw a spider and your fear caused you to start hyperventilating, what is happening in terms of your blood chemistry? Exercising? Diving? 

· Hyperventilating so depleting CO2 in blood, pH in blood goes up. Increase in pH so will tell body to stop breathing. 
· Exercising, blood chemistry CO2 is going up, pH goes down which will tell your body to breathe more.
· Diving, holding breath, CO2 is going up in blood, so pH goes down telling your body to breathe.

46. You have unknowingly taken a drug that inhibits your CNS from receiving messages from your pulmonary stretch receptors. What effect will this have on you? 

· Would have irregular breathing because not able to get message concerning the amount of tension in the walls of the airways. Pulmonary stretch receptors trigger Herring-Breuer inflation reflex which terminates inhalation, tells brain if lungs are inflated or not. Based on that have the urge to inhale or exhale. 

47. While you are taking a sip of your delicious vanilla latte from second cup, your friend made you laugh. Some of your latte went down “the wrong hole” and you start to choke. Explain why you normally do not choke while sipping your latte. 

· Normally have epiglottis which covers trachea so that food will pass through the pharynx and into the esophagus. This is called deguitation apnea. To prevent food from going into nose is the uvula.

Lab 5: 
48. Explain why the human body want to maintain constant blood pressure as we move from lying down to sitting to standing. 

· Keeping a constant blood pressure is important for homeostasis. The blood pressure needs to stay constant to ensure that all tissues get an equal amount of blood at all times. 
· When moving from reclined to a standing position there is a momentary drop in BP. This drop occurs because of a drop in blood volume from blood pooling at your feet. 
· Special cells called baroreceptors sense this drop and signal the heart to beat faster and also regulate blood flow. Therefore, to accommodate change in position there is a rise in BP

49. After going to the doctor, you are told that you have a below average vital capacity. How can you improve this? 

· You can exercise to improve this. Improves it because strengthens the intercostal muscles and diaphragm to increase total lung volume. 



50. What is dead space? 

· Dead space is the air that does not participate in gas exchange. Two types are alveolar and anatomical dead space. Average volumes are around 20ml for alveolar and 150ml for anatomical. Anatomical will not change. Alveolar will change, can increase capillary bed or increase blood flow around it.   

51. When you listen to the breathing of a patient over the trachea, is the breathing louder in comparison to the rest of the chest? What type of breathing are you listening to? 

· The breathing will be louder, called laryngeal breathing. Just looking all over the chest, this is called vesicular breathing and sound will be soft. If listen on the back, near shoulder blades you will hear the sound louder. Found on intercostal region located between the 2nd and 3rd rib, called bronchial breathing. 

52. What is the difference between the Grass Pneumatic Respiration Transducer and the Thorton Respiration monitor? 

· Grass Pneumatic Respiration Transducer measures volume in lungs by expansion of chest. 
· Thornton registers temperature changes when you exhale and inhale. When you exhale, it becomes hotter and when you inhale it becomes colder. 


53. How do my respiration rate, pulse rate, blood pressure and volume pulse increase when I exercise? Why? 

· Your cells need oxygen when you exercise. So need more blood to be delivered to cells to deliver oxygen. Breath more to get more oxygen from the air. So BP increases, heart is pumping more to deliver blood to tissues. 


54. What is pulse pressure and how is it calculated? A high pulse pressure is indicative of what? 

· Pulse pressure is the pressure that is felt when feeling the pulse. Measured in millimeters of mercury (mmHg), the pressure difference between the systolic and diastolic pressures is the pressure change to create the pulse, which is the pulse pressure.
· Normal range is 40-50
· A high pulse pressure is indicative of heart disease, hypertension, atheroscelerosis.

55. What is the difference between systolic and diastolic pressure? What is the average arterial blood pressure value for young men? For young women? 

· Systolic is when the ventricles are contracting. Diastolic is when they are relaxed. Average for young men 120/75mmHg. And 110/70mmHg for women. 




56. You are measuring a patient’s blood pressure with a sphygmomanometer cuff. As you listen with the stethoscope over the brachial artery you start to hear a faint taping sound as you release the air. What is causing this sound? What pressure should be recorded when you first hear the sound? What pressure should be recorded when the sound disappears? Why does the sound disappear? 

· Tapping sound is from brachial artery. Each time a spurt of blood goes through, brachial arteries expand and then they clamp shut. As you release the pressure on the artery, and gets bigger, blood goes through. So it forces walls apart, and blood will spurt through, hear tapping. This is the systolic pressure. Sound will become lighter, disappears as blood is flowing freeing, this is diastolic.  

57. You are interested in monitoring how respiratory movement changes during different activities. These are the results that you obtain…label the results with the kind of activity you think was being performed. 

[image: ]· First one is breathing normally
· Second is reading
· Threading the needle, shallow breaths.
· Flat line, you are holding your breath
· Coughing
· [bookmark: _GoBack]Drinking
· Difference b/w drinking and reading. Drinking is smoother exhales. Reading more irregular breathing.



















[image: ]
· ERV smaller than IRV, because never exhale all the air. But can inhale up to total lung capacity for IRV. 

· Tidal volume is small, what body needs at rest.
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