Physiology Lab Review Questions for Final
2.6:  Diffusion
1. Define osmosis: ____________________________________________________________________________________________________________________________________________________________

2. Describe what is meant by osmotic pressure: ____________________________________________________________________________________________________________________________________________________________

3. Define isotonic: ____________________________________________________________________________________________________________________________________________________________

4. Red blood cells in a hypertonic solution will ______________________________________________________________________________

5.  A 0.10 M NaCl solution is _________________________ (iso/hypo/hypertonic) to a 0.10 M glucose solution.

9. Before the invention of refrigerators, pioneers preserved meat by salting it.  Explain how meat can be preserved by this procedure.  (Hint:  Think about what salting the meat would do to decomposer organisms, such as bacteria and fungi.) __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10. Suppose a salt and a glucose solution are separated by a membrane that is permeable to water but not to the solutes.  The NaCl solution has a concentration of 1.95 g per 250 mL (molecular weight = 58.5).  The glucose solution has a concentration of 9.0 g per 250 mL (molecular weight = 180).  Calculate the molality, millimolality, and milliosmolality of both solutions.  State whether osmosis will occur and, if it will, in which direction.  Explain your answer.

2.1 (A & C):  Measurment of Glucose / Protein
1. The concentration of a solution is  ___________________ proportional to its absorbance.

2. The relationship in question number 1 is described by _____________________ law.

3. Hyperglycemia is a characteristic of the disease _______________ ____.

4. Hyperglycemia may be caused by a deficiency of the hormone ___________________.

7. Most of the plasma proteins are produced by the __________________________ (organ).

8. Low plasma protein concentration is described clinically as __________________ and can produce a physical condition called _______________________.

9. The colloid osmotic pressure of the blood is related to the plasma concentration of __________.

11. Describe the functions of the plasma proteins.  Where do these originate? ____________________________________________________________________________________________________________________________________________________________

12. What does the blank tube contain, and what is its function in a colorimetric assay? ____________________________________________________________________________________________________________________________________________________________
13. Do any of the proteins in your plasma come from food proteins?  Does the starch (glycogen) in your liver come from food starch?  Explain your answers. ____________________________________________________________________________________________________________________________________________________________

14. Why do you draw a linear (straight line) graph of absorbance versus concentration even though your experimental values deviated slightly from a straight line?  Why must your line intersect the origin of the graph (zero concentration equals zero absorbance)?  Explain. ____________________________________________________________________________________________________________________________________________________________

1.1:  Histology / tissues (microscopic study of tissues)
1. Give the total magnification when you use the 

a. Low-power objective lens ______________________________________________________
b. High-dry power objective lens __________________________________________________

c. Oil-immersion objective lens ___________________________________________________

2. Give the metric units for the

a. Weight of 1 cubic centimeter of water at its maximum density ________________________

b. Temperature at which water freezes _____________________________________________

c. Unit of volume equal to 1.001 cubic meter ________________________________________

7. Why do you think it is that scientists prefer to use the metric system over the English system of measurements?  What problems might result if a country uses both system of measurement? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. Match these equivalent measurements:
____  1.  100 mL

(a)  100 µL

____  2.  0.10 mL

(b)  0.00001 L

____  3.  0.0001 mL

(c)  1.0 dL

____  4.  0.01 mL

(d)  100 nL

1.2:  Histology / tissues (microscopic study of tissues)
1. Define tissue: ____________________________________________________________________________________________________________________________________________________________

2. Define organ: ____________________________________________________________________________________________________________________________________________________________

3. Describe and give examples of these epithelial membranes:

a. Simple squamous ______________________________________________________________________________________________________________________________________________________
b. Stratified squamous ______________________________________________________________________________________________________________________________________________________

c. Columnar ______________________________________________________________________________________________________________________________________________________

d. Pseudostratified ______________________________________________________________________________________________________________________________________________________

4. What is the common characteristic of connective tissues?_______________________________

___________________________________________________________________________

5. Fill in the blanks:

a. Two examples of dense connective tissues are ______________ and ___________________.

b. The connective tissue of the dermis is classified as _________________________________.

c. Hyaline cartilage is found in the ________________________________________________.

d. Fibrocartilage is found in the ___________________________________________________.

6. Skeletal and cardiac muscles are categorized as ________________________________ muscles.

7. What type of muscle fiber is found in the walls of blood vessels? _________________________
8. Compare and contrast the structure and function of 

a. The epithelium of the skin and the epithelium of the intestine

b. Cardiac muscle and skeletal muscle

9. Identify the distinguishing characteristic of connective tissues.  Give examples of three connective tissues, and describe how they fit into the connective tissue category.

10. Would you expect the muscle fibers of the tongue to be striated or smooth?  What about the muscle of the diaphragm?  Explain you answer.________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10.1:  Digestive System Histology
1. Identify the cells of the gastric mucosa that secrete:

a. HCl _______________________________________________________________________

b. Pepsinogen _________________________________________________________________

3. Microscopic fingerlike projections of mucosa in the small intestine are called ________________
4. The folding of the plasma membrane of intestinal epithelial cells that produce the “brush border” are called _______________________________________________________________
5. Blood is transported from the intestine to the liver in a large vessel know as the _____________.

6. Once blood has reached the liver, it travels through large capillaries called _________________.

7. The microscopic exocrine units of the pancreas are called _______________________________.

9. Describe the structural adaptations of the small intestine that help increase the surface area and the rate at which digestion products can be absorbed. __________________________________

____________________________________________________________________________________________________________________________________________________________

10. Describe the composition of pancreatic juice, and explain its functions. ____________________________
______________________________________________________________________________________
11. Describe the microscopic anatomy of the liver, and explain how this structure (a) allows the liver to modify the chemical composition of the blood and (b) keeps blood separate from bile. ____________________________________________________________________________________________________________________________________________________________

10.2:  Digestive system enzymes

1. Starch is partially digested into maltose by the action of ________________________________.

2. The enzyme in gastric juice that partially digests proteins is _____________________________; this enzyme has a pH optimum of _______________________.

4. Bile is produced by the _______________________ and stored in the _____________________.

5. What is the function of bile salts? __________________________________________________.

7. In procedure A, which tube (s) contained the most starch flowing incubation?  Which tube (s) contained the most reducing sugars?  What conclusion can you draw from these results? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. In procedure B, which tube showed the most digestion of egg albumin?  What can you conclude about the pH optimum of pepsin? __________________________________________________
______________________________________________________________________________

9. Compare the effects of HCl on protein digestion by pepsin and on starch digestion by salivary amylase.  Explain the physiological significance of these effects. __________________________

____________________________________________________________________________________________________________________________________________________________

10. In procedure C, which test tube displayed the most rapid fall in pH?  Explain the reason for this, including an explanation of how the digestion of fat can cause a fall in the pH of the solution, and the function of bile salts. _____________________________________________________

____________________________________________________________________________________________________________________________________________________________

12. Why doesn’t the stomach normally digest itself?  Why doesn’t gastric juice normally digest the duodenum? ____________________________________________________________________

____________________________________________________________________________________________________________________________________________________________

13. Suppose, in performing procedure A, the test for starch and for reducing sugars oth came out positive after a 1-hour incubation, but after the tubes incubated for 2 hours, the test for starch came out negative.  How could you explain these results? _______________________________

____________________________________________________________________________________________________________________________________________________________

14. Reviewing your data from procedure A, what do you think happens to the digestion of a bite of bread after you swallow it? ________________________________________________________

______________________________________________________________________________

15. Reviewing your data from procedure B, explain why frozen food keeps longer than food kept at room temperature. ______________________________________________________________
______________________________________________________________________________

3.6: Hearing and Equilibrium Senses

1. List the three ossicles of the middle ear in sequence, from the outermost to the innermost.

Outermost: __________________________

Middle:  ____________________________

Innermost:  __________________________

2. The scientific name for the eardrum is the ___________________________________________.

4. Sensory hair cells in the cochlea are located on a membrane called the ____________________.

5. The innermost middle ear ossicle presses against a flexible membrane called the ___________.

6. The sensory structure of the inner ear responsible for transducing vibrations into nerve impulses is known as the ________________________________________________________________.

7. In sequence, describe the events that occur between the arrival of sound waves at the tympanic membrane and the production of nerve impulses.

8. Explain how different pitches of sound affect the basilar membrane and how this relates to the information sent to the brain. ______________________________________________________

______________________________________________________________________________

9. Explain the result that might be obtained by performing the Rinne’s and Weber’s test on a patient with otosclerosis.  How might these results compare with those obtained from a patient with sensory deafness?  Explain. ___________________________________________________

____________________________________________________________________________________________________________________________________________________________

3.7:  Hearing and Equilibrium Senses
1. The organ of equilibrium is called the _______________________________________________.

2. The structures sensitive to angular acceleration in three planes are the ____________________

______________________________________________________________________________

3. The structures sensitive to linear acceleration are the _______________________________ and ______________________.  Together, they are called the ________________________ organs.

4. The fluid within the organs of equilibrium is known as _________________________________.

6. An illusion of movement or spinning is called _________________________________________.

7. Sate the meaning of inertia, and explain how inertia affects the hair cell processes of the inner ear during acceleration and deceleration. ____________________________________________

______________________________________________________________________________

8. Including all of the relevant anatomical structures (and ending with the activation of the cranial nerve), explain how we sense spinning in a chair.  What happens when the chair is suddenly stopped? ______________________________________________________________________

____________________________________________________________________________________________________________________________________________________________

9. Which structures of the inner ear would be activated by a somersault?  By a cartwheel?  By fast acceleration in a race car? ________________________________________________________

______________________________________________________________________________

3.5:  Vision Sense

1. The photoreceptors responsible for color vision are the _________________; of these, there are ___________ different types.

2. The region of the retina in which there are no photoreceptors is called the _________________; this is also known as the ____________________________.

4. When light enters the retina, it first passes through the ___________________ cell layer, then the ____________________ cell layer, before reaching the photoreceptors.
5. The axons of ___________________ cells gather to produce the optic nerve.

6. Define:

a. Visual acuity ________________________________________________________________

b. Accommodation _____________________________________________________________

Match these terms with the appropriate description:

7. ____Myopia

(a)  abnormal curvature of the cornea or lens

8. ____Hyperopia

(b)  eye too long

9. ____Presbyopia

(c)  abnormally high intraocular pressure

10. ____Astigmatism

(d)  eye too short

(e)  loss of lens elasticity

13. Describe how the curvature of the lens is regulated, and use this information to explain how images are kept in focus on the retina as a distant object is brought closer to the eyes. ____________________________________________________________________________________________________________________________________________________________

14. Explain the reason for blurred vision in a person with myopia, and describe how this person’s vision is improved by the lenses in a pair of glasses. ____________________________________

______________________________________________________________________________

7.2:  Electrocardiogram (ECG)

1. The pacemaker region of the heart is the ____________________________________________.

2. The conducting tissue of the heart located in the interventricular septum is the _____________.

3. Indicate the electrical events that produce each of these waves:

a. P wave ____________________________________________________________________.

b. QRS wave __________________________________________________________________.

c. T wave ____________________________________________________________________.

5. An abnormally fast rate of beat is called __________________________; an abnormally slow rate is called ___________________________________________________________________.

6. An abnormally long P-R interval indicates a condition called _____________________________.

8. Which ECG wave must occur before the ventricles can contract?

9. Which ECG wave must occur before the ventricles can relax?

11. Describe the pathway of conduction from the atria to the ventricles and correlate this conduction with the ECG waves. ___________________________________________________

____________________________________________________________________________________________________________________________________________________________
13. What happens to the beating of the atria and ventricles during third-degree AV node block?  Why does this occur? ____________________________________________________________
______________________________________________________________________________

14. On initial examination, a patient was found to have a P-R interval of 0.24 second.  A year later, the patient had a resting pulse of about 40 per minute.  A year after that, the patient collapsed with a pulse of 20 per minute and required the insertion of an artificial pacemaker.  Explain what caused this sequence of events. ____________________________________________________

____________________________________________________________________________________________________________________________________________________________

[image: image3.jpg]<= 5500mL

950mL




Refer to the above figure to answer the following questions:
16. What is the PR interval in this ECG? _________________________________________________
______________________________________________________________________________

17. What is the cardiac rate in this ECG? ________________________________________________

______________________________________________________________________________

7.6:  Blood Pressure

1. When blood pressure measurements are taken, the first sound of Korotkoff occurs when the cuff pressure equals the ___________________ pressure.

2. The last Korotkoff sound occurs when the cuff pressure equals the ________________________ pressure.

3. The sounds of Korotkoff are produced by ____________________________________________.

4. Suppose a person’s blood pressure is 168/112.

a. What is the systolic pressure? __________________________________________________

b. What is the diastolic pressure? __________________________________________________

5. What condition does the person described in question 4 have? ___________________________

6. The arterial blood pressure is directly proportional to two factors:  the _____________________ and the ____________________________________.

7. The scientific name of the device used to take a blood pressure reading (hint:  one word) is the ______________________________________________________________________________.

8. Describe what is meant by “laminar flow” and “turbulent flow”.  Before you inflate the cuff, which term more closely describes the blood flow in the brachial artery?  Explain. ____________
____________________________________________________________________________________________________________________________________________________________

9. How are the Korotkoff sounds produced?  When do you hear the first Korotkoff sound?  When do you hear the last Korotkoff sound?  Explain why this is true of the first and last sounds. __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10. How is the pulse pressure calculated, and how does its value relate to the pulse?  Also, describe how the mean arterial pressure is calculated, and explain its significance. ___________________

____________________________________________________________________________________________________________________________________________________________

11. Were the blood pressure measurements different when they were taken in the standard sitting position, reclining, and standing up?  Explain what might have caused any differences observed. ____________________________________________________________________________________________________________________________________________________________

13. If a person has a blood pressure of 142/92, what is the pulse pressure? ____________________

14. If a person has a blood pressure of 142/92, what is the mean arterial pressure? ______________

6. From 2.1:  High blood cholesterol, along with other risk factors, is a contributing factor in the disease ___________________________________________________.

7.7:  Exercise Physiology

1. As a person gets older, the maximum cardiac rate _____________________________________.
2. If a person has athlete’s bradycardia, the resting heart rate is ______________than the average.

3. The condition described in question 2 is caused by ____________________________________.

5. Define lactate threshold. __________________________________________________________

______________________________________________________________________________

6. The primary cause of the higher aerobic capacity of endurance trained athletes is ____________

______________________________________________________________________________.

7. What cardiovascular adaptations are associated with endurance training?  How do these changes help to improve performance? ______________________________________________

____________________________________________________________________________________________________________________________________________________________

8. How does the increase in blood pressure and pulse rate after exercise, and the return of these values to baseline following exercise, compare in people who are and who are not physically fit? ____________________________________________________________________________________________________________________________________________________________

9. Athletes not only have a higher maximal oxygen uptake, they can exercise at a higher percentage of this maximum before reaching their lactate threshold.  Explain what these terms mean and how they relate to the adaptations within the athlete’s cardiovascular and muscular systems. _______________________________________________________________________

____________________________________________________________________________________________________________________________________________________________

11. What is myocardial ischemia?  How might exercise provoke this condition?  How might a regular exercise program in a healthy person help reduce the chances of developing myocardial ischemia?  What other measures should be taken to minimize the risk of developing myocardial ischemia? _____________________________________________________________________
______________________________________________________________________________

7.6 (#12 only)
12. How do you think the arterial blood pressure, pulse pressure, and mean arterial pressure would chance during exercise?  Explain. ___________________________________________________

______________________________________________________________________________

7.5:  Heart Sounds

1. The scientific term for listening carefully (as with a stethoscope) is ________________________.

2. The first heart sound (lub) is caused by ______________________________________________.

3. During which phase of the cardiac cycle (systole or diastole) does the first heart sound occur? ________.

4. The second heart sound is caused by ________________________________________________.

5. The second heart sound occurs at the (beginning or end) ______________ of (systole or diastole)  ___________________.

6. Abnormal heart sounds are called __________________________________________________.

7. The first heart sound (lub) is correlated with which ECG wave? __________________________.

8. The second heart sound (dub) is correlated with which ECG wave? _______________________.

9. Using a complete cause-and-effect sequence, explain the correlation of the heart sounds with the ECG waves. _________________________________________________________________

____________________________________________________________________________________________________________________________________________________________

10. Explain how the heart sounds are normally produced, and describe some of the conditions that can cause heart murmurs._________________________________________________________

____________________________________________________________________________________________________________________________________________________________

11. What is meant by the “splitting” of the heart sounds?  What can cause this splitting? ____________________________________________________________________________________________________________________________________________________________

12. Can a defective valve be detected by electrocardiography, auscultation, palpation of the radial artery, or all three techniques?  Explain your answer. ___________________________________

______________________________________________________________________________

13. Can the beating of the atria be detected by electrocardiography, auscultation, palpation of the radial artery, or all three techniques?  Explain your answer. ______________________________
____________________________________________________________________________________________________________________________________________________________

6.1:  Red Blood Cells

1. One hemoglobin molecule contains ____________________ heme groups; each heme group normally combines with one molecule of ___________________.

5. Define the term hematocrit. _______________________________________________________
9. A general term for an abnormally low red blood cell count or hemoglobin concentration: ______

______________________________________________________________________________

10. The most common cause of the condition described in question 9 is ______________________.

11. Describe some of the causes of anemia.  Why is anemia dangerous? _______________________

______________________________________________________________________________

12. Newborn babies, particularly premature ones, often have a rapid rate of red blood cell destruction and have jaundice.  What is the relationship between theses two conditions? ____________________________________________________________________________________________________________________________________________________________

13. Could a person have a low hematocrit yet have a normal red blood cell count?  Explain what might cause this condition. ________________________________________________________

____________________________________________________________________________________________________________________________________________________________

6.4:  Blood Clotting System

1. The factor that starts the extrinsic clotting pathway: ____________________________________

2. Which clotting pathway is faster? ___________________________________________________

3. The factor that converts fibrinogen into fibrin is _______________________________________.

4. The factor name in question 3 is derived from ________________________________________.

5. Which vitamin is needed for the formation of some of the clotting factors? _________________.

6. Citric acid (citrate) is an anticoagulant because it ______________________________________.

8. In the formation of a platelet plug, platelets release _____________________________, which makes other platelets sticky.

9. The general category of disorders in which a person’s clotting time is abnormally long: ______________________________________________________________________________

13. Why might a person with an abnormally slow clotting time be given vitamin K?  Would treatment with vitamin K immediately improve the clotting time?  Explain. _________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6.2:  White Blood Cell (WBC) differential

1. ____ Polymorphonuclear with poorly staining granules

2. ____ Agranular with round nucleus, little cytoplasm

3. ____ Granules with affinity for red stain

4. ____ Rarest white blood cell

5. ____Agranular and phagocytic

a) Eosinophil

b) Neutrophil

c) Monocyte

d) Lymphocyte

e) basophil

6. Anitibodies are produced by _________________ lymphocytes; cell-mediated immunity is proved by __________________ lymphocytes.
8. The major phagocytic white blood cells are the ___________________________________.

9. Molecules that activate the immune system are called _____________________________.

10. Distinguish between humoral and cell-mediated immunity, identifying the cells involved, their origin, and their functions.
11. Describe the clonal selection theory, and explain how it accounts for the ability to defend against subsequent exposure to a particular antigen.

13. Passive immunizations involve injecting a person exposed to a pathogen with serum containing antibodies, called antiserum or antitoxin.  Antiserum is developed by injecting an animal with a pathogen.  What happens in that animal?  What are the benefits and shortcomings of passive immunization compared to active immunization?

14. Suppose 150 white blood cells (WBC) are counted in a hemocytometer.  What is the WBC count per cubic millimeter of blood?

15. Suppos, in a differential white blood cell count, a total of 86 white blood cells are counted, including 50 neutrophils and 30 lymphocytes.  What is the percentage of neutrophils and lymphocytes in this blood sample?

6.3:  Blood Typing

1. Name the antigens present and absent on the surface of a red blood cell if the person is:

a) Type A negative __________________________________________________________

b) Type O positive ___________________________________________________________

c) Type AB negative __________________________________________________________

4. The universal blood donor is blood type ___________________________________________.
5. The rarest blood type is blood type _______________________________________________.

6. The most common Rh type is ____________________________________________________.

7. The person most in danger of having a child who develops erythroblastosis fetalis is a woman who has the blood type _______________ when her husband has the blood type ___________.

8. What are the dangers of giving a person a transfusion when the blood types don’t match? ____________________________________________________________________________________________________________________________________________________________

9. Explain how hemolytic disease of the newborn is produced.  How may the disease be prevented? ____________________________________________________________________

______________________________________________________________________________

11. Suppose a person who has type A blood receives large amounts of whole blood from a person who has the universal donor blood type.  Will that be safe?  Explain. ______________________

____________________________________________________________________________________________________________________________________________________________

8.4:  Respiration (acid and base)

2. Hypoventilation produces a condition called respiratory __________________; hyperventilation produces a condition called respiratory ________________________.

3. Define:

a) Acid _______________________________________________________________________

b) Base _______________________________________________________________________

c) Acidosis ____________________________________________________________________

d) Alkalosis ____________________________________________________________________

5. The free bicarbonate in the plasma serves as the major ______________________ of the blood.

6. The enzyme in red blood cells that catalyzes the formation of carbonic acid is _______________.

7. Draw equations to show how carbon dioxide affects the blood concentration of H⁺ (and thus the pH) and the blood concentration of HCO₃⁻.  Indicate the directions of change in these values if blood carbon dioxide levels were to rise.
8. Use the equations shown in question 7 to explain how hyperventilation and hypoventilation affect the blood pH. ______________________________________________________________

____________________________________________________________________________________________________________________________________________________________

10. People who hyperventilate may get dizzy (due to cerebral vasoconstriction), causing anxiety and further hyperventilation.  Such people are sometimes urged to breathe into a paper bag.  What good would this do?  Explain the physiological mechanisms involved. ______________________

____________________________________________________________________________________________________________________________________________________________

11. Intravenous infusions of sodium bicarbonate are often given to acidotic patients to correct the acidosis and relieve the strain of rapid breathing.  Explain why bicarbonate is helpful in this situation.  What would happen if too much bicarbonate were given?  Explain. _______________

____________________________________________________________________________________________________________________________________________________________

8.1:  Respiration:  (spirometry)

Identify these lung volumes and capacities (1-7):
1. Maximum amount of air that can be expired after a maximum inspiration: __________________

2. Maximum amount of air that can be expired after a normal expiration: ____________________

3. Maximum amount of air that can be inspired after a normal expiration: ____________________

4. Amount of air left in the lungs after a maximum expiration: ______________________________

5. Category of pulmonary disorders in which the alveoli are normal but there is an abnormally high resistance to air flow: ____________________________________________________________

6. An example of a disorder in the category described in question 5 is _______________________.

7. A pulmonary function test for the category of disorders named in question 5 is the ___________ test.

8. Describe Boyle’s law and how inhalation and exhalation follow from this law.  Identify the muscles involved in quiet inhalation and those additionally required for forced inhalation.  Which spirometry measurements indicate the extent of quiet and forced inhalation? ____________________________________________________________________________________________________________________________________________________________________________
9. Explain how quiet exhalation is accomplished, and compare this to forced exhalation.  Which spirometry measurements indicate quiet and forced exhalation? _________________________

____________________________________________________________________________________________________________________________________________________________

10. Can you measure the residual volume and total lung volume by spirometry?  Explain.  Also, explain how the residual volume, vital capacity, and total lung capacity change with age. ____________________________________________________________________________________________________________________________________________________________

11. Distinguish between obstructive and restrictive pulmonary disorders.  Explain how spirometry aids in their diagnosis. ____________________________________________________________

_____________________________________________________________________________________
12. Does your chest expand because your lungs inflate, or do your lungs inflate because your chest expands?  Explain. _______________________________________________________________

______________________________________________________________________________

14. Calculate these values for the spirogram shown here.  Be sure to correct your values to BTPS (use a BTPS value of 1.1).
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Tidal volume


_________ mL

b) Inspiratory capacity

_________ mL

c) Expiratory reserve volume
_________ mL

d) Vital capacity


_________ mL
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Calculated the FEV₁ value for the spirogram shown here.
FEV₁ = ___________ %

9.1:  Renal (kidney) regulation of fluid / electrolyte balance

1. Osmoreceptors in the hypothalamus of the brain are stimulated by a(n) ___________________ (increase / decrease) in the plasma osmotic pressure.

2. As a result of stimulation, the osmoreceptors stimulate the secretion of ____________________ from the ______________________ gland.

3. The hormone named in question 2 specifically stimulates the kidneys to ___________________.

4. The hormone that stimulates the reabsorption of Na⁺ from the nephron tubules, and also stimulates the secretion of K⁺ into the tubules, is ______________________________________.
5. The substance that stimulates vasoconstriction and also stimulates the secretion of the hormone named in question 4: _____________________________________________________

6. The measurement that is 1.000 for pure water and that increases in proportion to the general solute concentration of solution: ___________________________________________________

8. Describe how ADH secretion and action in the kidneys help to maintain homeostasis of blood volume and concentration:__________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________
9. Identify the sites of action of aldosterone in the renal nephrons, and relate these to the actions of aldosterone on the kidney.  Explain how these actions help to maintain the homeostasis of (a) blood sodium concentration and volume and (b) blood potassium concentration. _________________________
____________________________________________________________________________________________________________________________________________________________________________
10. Imagine a dehydrated desert prospector and a champagne-quaffing partygoer, each of whom drinks a liter of water at time zero and voids urine over a period of 3 hours.  Using their urine samples, compare the probable differences in volume and composition.  (Hint:  Alcohol inhibits ADH secretion.)  Use relative terms, such as increased or decreased. ______________________________________________________
____________________________________________________________________________________________________________________________________________________________________________
	Observation
	Prospector
	Partygoer

	Urine Volume
	 
	 

	Specific Gravity
	 
	 

	Na⁺ and Cl⁻ Content
	 
	 


(a) Explain the answers you provided in this table. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________

11. Many diuretic drugs used clinically inhibit Na⁺ reabsorption in the loop of Henle.  Predict the effect of these drugs on the urinary excretion of Cl⁻ and K⁺, explain your answer. __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. Calcium is normally present at a concentration of about 0.1 g/L.  Calculate the mEq/L of Ca²⁺ in the plasma (the atomic weight of calcium is 40). _______________________________________
____________________________________________________________________________________________________________________________________________________________

13. If it required 7 drops of silver nitrate in procedure step 4d to turn the urine sample color from yellow to amber, what is the chloride concentration, expressed in mEq/L units, of the urine? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.6 (#6 & #8 Only)

6. When the body needs to conserve water, the kidneys excrete a hypertonic urine.  What do the terms isotonic and hypertonic mean?  Since the fluid that is to become urine begins as plasma (an isotonic solution), what must happen to change it to a hypertonic urine?  Explain. ____________________________________________________________________________________________________________________________________________________________

8. The receptors for thirst are located in a part of the brain called the hypothalamus.  These receptors, called osmoreceptors, are stimulated by an increase blood osmolality.  Imagine a man who has just landed on a desert island.  Trace the course of events leading to his sensation of thirst.  Can he satisfy his thirst by drinking seawater?  Explain. ____________________________

____________________________________________________________________________________________________________________________________________________________

9.3:  Clinical Examination of Urine

 Match these molecules with their descriptions:

1. ____ Normally not filtered
2. ____Filtered, then normally completely reabsorbed

3. ____Derived from fat breakdown

4. ____Derived from heme groups of hemoglobin
a) Ketone bodies

b) Bilirubin

c) Glucose

d) protein

7. Indicate a possible cause for each of these conditions:
a) Proteinuria _________________________________________________________________

b) Gylcosuria __________________________________________________________________

c) Ketonuria ___________________________________________________________________

d) Bilirubinuria _________________________________________________________________

8. Explain why proteins are not normally found (above trace amounts) in urine.  What could cause proteinuria?  Also, explain why glucose is not normally found (above trace amounts) in urine.  What must happen to produce glycosuria? ___________________________________________

____________________________________________________________________________________________________________________________________________________________

10. Which component of the urine would be raised if a person were on a very low-carbohydrate, weight-reducing diet?  Explain the process involved. ____________________________________

____________________________________________________________________________________________________________________________________________________________

11. Is it possible for someone to have an abnormally high plasma glucose concentration and yet not have glycosuria?  Explain your answer.  Relate this answer to a person who eats a couple of surgar-coated doughnuts compared to a person with uncontrolled diabetes mellitus. ____________________________________________________________________________________________________________________________________________________________

12. Proteinuria and the presence of numerous casts in the urine sediment are often accompanied by edema.  What is the relationship between these symptoms?  (Hint:  Review exercise 2.1 – particularly the Clinical Application box regarding plasma protein concentration.) ____________________________________________________________________________________________________________________________________________________________

6.1 (#4 Only)
4. Heme derived from hemoglobin, minus the iron, is converted into a different pigment, known as ________________________; an accumulation of this pigment can cause a yellowing know as ________________________.

10.2 (#16 Only)

16. A person with gallstones may have jaundice and an abnormally long clotting time.  Explain the possible relationship between gallstones, jaundice, and blood clotting. _____________________

____________________________________________________________________________________________________________________________________________________________
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