BIO 241 – FALL 2009 – EXAMINATION #5




        TEST #_______

URINARY SYSTEM AND FLUIDS/ELECTROLYTES

READ THESE DIRECTIONS
1.
This test will be over and all papers must be turned at 5 minutes before the hour.  There will be NO EXCEPTIONS.

2.
There are three things to do before starting the test:


FIRST

Write your name and test number at the top of the computer sheet.

SECOND
Fill in the bubbles for your name (last, first) on the back of the computer sheet.
THIRD
Write your name on the front of the written test sheet.

3.
Read the ACADEMIC HONOR CODE below:

The University of North Carolina is committed to the proposition that the pursuit of truth requires the presence of honesty among all involved.  It is therefore this institution’s stated policy that no form of dishonesty among its faculty or students will be tolerated.  Although all members of the University community are encouraged to report occurrences of dishonesty, each individual is principally responsible for his or her own honesty.

4.
At the end of the test, turn in your computer sheet and written test sheet.  You may keep the rest of the test.  The key will be posted on my website after the test.

____________________________________________________________________________________

Each of the following questions or incomplete statements below is followed by suggested answers or completions.  Select the one BEST answer in each case and fill in the appropriate circle on the computer sheet.  (2 points each)

1) 
All of the following are true of the kidneys, except that they are   

A) 
located in a position that is retroperitoneal.   

B) 
surrounded by a fibrous capsule.   

C) 
located partly within the pelvic cavity.   

D) 
held in place by the renal fascia.   

E) 
covered by peritoneum.   

2) 
The primary function of the proximal convoluted tubule is   

A) 
filtration.   

B) 
absorption of ions, glucose, amino acids, and water.   

C) 
secretion of acids and ammonia.   

D) 
secretion of drugs.   

E) 
adjusting the urine volume.   
 
3) 
The following is a list of the blood vessels that carry blood to the kidney.

1. afferent arteriole

2. arcuate artery

3. segmental artery

4. renal artery

5. glomerulus

6. efferent arteriole

7. peritubular capillary

The proper order in which blood passes through these vessels is   

A) 
4, 1, 5, 6, 7, 2, 3  

B) 
4, 3, 2, 1, 5, 6, 7   

C) 
4, 2, 3, 1, 5, 6, 7   

D) 
4, 3, 2, 6, 5, 1, 7   

E) 
4, 3, 2, 1, 5, 7, 6  

4) 
The urinary system does all of the following, except that it   

A) 
excretes excess albumen molecules.   

B) 
regulates blood volume.   

C) 
contributes to stabilizing blood pH.   

D) 
eliminates organic waste products.   

E) 
regulates plasma concentrations of electrolytes.   
5) 
The filtration barrier in the renal corpuscle consists of three layers: 

A) 
endothelium of glomerulus, podocytes, and parietal layer of Bowman’s capsule. 

B) 
fenestrations, matrix, and foot processes. 

C) 
endothelium of glomerulus, fused basement membranes , and podocyte filtration slits. 

D) 
dense layer of glomerulus, foot processes, and fenestrations in the capsule. 

E) 
podocyte filtration slits, matrix cells in the glomerulus, and endothelium of glomerulus. 

6) 
Under normal conditions, glomerular filtration depends on three main pressures: 


1) blood hydrostatic pressure 


2) capsular hydrostatic pressure 


3) capsular colloid osmotic pressure 


4) blood colloid osmotic pressure 


5) urinary bladder hydrostatic pressure 



A) 
1, 2, and 3 are correct. 

B) 
2, 3, and 4 are correct. 

C) 
3, 4, and 5 are correct. 

D) 
1, 2, and 4 are correct. 

E) 
2, 4, and 5 are correct. 
7) 
The region known as the macula densa is part of   

A) 
the proximal convoluted tubule.   

B) 
the distal convoluted tubule.   

C) 
the collecting duct.   

D) 
the nephron loop (loop of Henle).   

E) 
Glomerular (Bowman's) capsule.   
  
8) 
Which statement below is FALSE? 

A) 
Triangular or conical structures located in the renal medulla are called pyraminds. 

B) 
The expanded beginning of the ureter connects to the renal pelvis. 

C) 
Urine drains from the major calyces into the minor calyces. 

D) 
The outer area of the kidney is known as the cortex. 

E) 
The apices of the renal pyramids are called renal papillae. 
 
9) 
Urine passes, in the order given, through which of the following structures? 

A) 
collecting duct, renal pelvis, urethra, bladder, ureter 

B) 
renal pelvis, collecting duct, bladder, ureter, urethra 

C) 
collecting duct, renal pelvis, ureter, bladder, urethra 

D) 
renal pelvis, urethra, bladder, ureter, collecting duct 

E) 
collecting duct, ureter, renal pelvis, urethra, bladder 

10) 
Tubular reabsorption involves all of the following, except   

A) 
active transport.   

B) 
facilitated diffusion.   

C) 
cotransport or symport channels.   

D) 
osmosis  

E) 
simple diffusion of ions against their concentration gradients.   
11) 
The ability to form a concentrated urine depends on the functions of   

A) 
the proximal convoluted tubule.   

B) 
the distal convoluted tubule.   

C) 
the collecting duct.   

D) 
the nephron loop (loop of Henle).   

E) 
both C and D 
12) 
The thick ascending limb of the nephron loop (loop of Henle) is almost impermeable to water, but 
reabsorbs sodium, potassium, and chloride ions from the filtrate). 

A) 
The first statement is true but the second statement is false. 

B) 
The first statement is false but the second statement is true. 

C) 
Both statements are true. 

D) 
Both statements are false. 

E) 
Both are true and relate to production of a dilute urine. 

13) 
Normally, all the glucose filtered by the glomeruli is reabsorbed by cells of the collecting tubules, but there is a 
limit called the transport maximum (Tmax). 

A) 
The first part of the statement is true but the second part is false. 

B) 
The first part of the statement is false but the second part is true. 

C) 
Both parts of the statement are true. 

D) 
Both parts of the statement are false. 

14) 
Autoregulation of the rate of glomerular filtration has which of the following properties? 

A) 
depends on changes in the afferent arteriole 

B) 
maintains glomerular filtration over a wide range of blood pressures 

C) 
depends on changes in the efferent arteriole 

D) 
all of the above 

E) 
A and C only 

15) 
The mechanism for producing a concentrated urine involves 

A) 
the secretion of antidiuretic hormone (ADH) by the neurohypophysis. 

B) 
aquaporins being inserted into the membranes of the collecting duct cells. 

C) 
a high concentration of NACl in the interstitial fluid that surrounds the collecting ducts. 

D) 
A and C only 

E) 
A, B, and C  
 
16) 
One mechanism the kidney uses to raise systemic blood pressure is to 

A) 
increase secretion of renin by the juxtaglomerular complex. 

B) 
decrease secretion of aldosterone. 

C) 
increase release of angiotensin II by the suprarenal glands. 

D) 
increase filtration into glomerular (Bowman's) capsule. 

E) 
A and C
 
17) 
Sympathetic stimulation of the kidney can do all of the following, except   

A) 
produce powerful vasoconstriction of the afferent arterioles.   

B) 
increase the glomerular filtration rate.   

C) 
trigger renin release.   

D) 
limit blood supply going to kidneys.   

E) 
both B and D   
 
18) 
The detrusor muscle   

A) 
moves urine along the ureters by peristalsis.   

B) 
compresses the urinary bladder and expels urine through the urethra.   

C) 
functions as the internal urinary sphincter.   

D) 
functions as the external urinary sphincter.   

E) 
surrounds the renal pelvis.   
 
19) 
The ureters and urinary bladder are lined by ________ epithelium.   

A) 
stratified squamous   

B) 
pseudostratified columnar   

C) 
simple cuboidal   

D) 
transitional   

E) 
simple columnar   
 
20) 
During the micturition reflex,   

A) 
stimulation of stretch receptors in the bladder wall sends impulses to the sacral cord.   

B) 
parasympathetic motor neurons that control the detrusor muscle become active.   

C) 
the internal sphincter is consciously relaxed.   

D) 
A, B, and C   

E) 
A and B only   
  
 21) 
About one third of the body fluid is extracellular fluid and of this extracellular fluid 80% is 

A) 
intracellular fluid 

B) 
plasma 

C) 
vital 

D) 
interstitial 

E) 
lymph 

22) 
The extracellular fluid (ECF) consists of the  

A) 
plasma and lymph.   

B) 
interstitial fluid.   

C) 
cerebrospinal fluid.   

D) 
all of the above   

E) 
A and B only  
23) 
Which of the following describes the distribution of sodium and potassium between cells and body fluids? 

A) 
K+ mainly in the cells, Na+ in the body fluids 

B) 
Na+ mainly in the cells, K+ in the body fluids 

C) 
equal amounts of each ion in the cells and body fluids 

D) 
little of either in the cells, but large amounts of each in the body fluids 

24) 
The ions in highest concentration in the intracellular fluid are 

A) 
potassium, chloride, and bicarbonate. 

B) 
sodium, potassium, and bicarbonate. 

C) 
sodium, potassium, and calcium. 

D) 
potassium, hydrogen, and chloride. 

E) 
proteins, potassium, and phosphate. 
 
  25) 
Respiratory acidosis can occur when ________. 

A) 
a person consumes excessive amounts of antacids 

B) 
a person's breathing is shallow due to obstruction 

C) 
a person does not expel CO2 as fast as they produce it. 

D) 
the kidneys secrete hydrogen ions 

E) 
B and C 

26) 
Which of the following statements is true regarding fluid shifts? 

A) 
Nonelectrolytes are the controlling factor in directing fluid shifts. 

B) 
Electrolytes are not as important as proteins in regulating fluid shifts in the body. 

C) 
Electrolytes have greater osmotic power than nonelectrolytes and therefore have the greatest 

            
             ability to cause fluid shifts. 

D) 
There are always more positive electrolytes than negative in a solution; it is therefore impossible   
             
             to follow fluid shifts. 

E) 
NaCl would cause a greater fluid shift than CaCl2. 
 
27) 
When the pH of the extracellular fluid drops, the kidneys will compensate to raise pH by:  

A) 
increasing H+ secretion at a greater rate than bicarbonate filtration.     

B) 
decreasing H+ secretion at a greater rate than bicarbonate filtration.  

C) 
equalizing H+ secretion and bicarbonate filtration. 

D) 
A and C only   

E) 
none of the above- the kidneys don’t play a role in regulating extracellular pH.   

Each of the following statements is to be compared quantitatively according to the following key.  Fill in the appropriate circle on the scantron sheet.  (2 points each)



A.
If A is greater than B



B.
If B is greater than A



C.
If A and B are equal or nearly equal

A28.
When the level of ADH decreases:


A. more urine is produced



B.  less urine is produced
A29.
Percentage of water of total body weight:


A.  in a lean individual




B.  in an overweight individual
B30.
Facultative reabsorption:


A.  when the body is hydrated


 
B.  when the body is dehydrated

A31.
The amount of filtrate and waste products reabsorbed:


A. if the GFR is too low  



B. if the GFR is too high

B32.
Concentration of solute:

A.  in the filtrate at the beginning of 


B.  in the filtrate at the bottom of         


the loop of Henle



     
     the loop of Henle
A33.
Effect of aldosterone on the:


A. DCT 





B.  PCT

A34.
Glomerular Filtration Rate:


A.  constriction of efferent arteriole


B.  dilation of efferent arteriole
B35.
Renal clearance of:


A. glucose





B.  urea

C36.
Stimulation of Thirst due to:


A.  angiotensin II acting on the hypothalamus

B.  an increase in the osmolarity of the interstitial







      
     fluid acting on the hypothalamus
A37.
Glomerular Filtration Rate:


A.  after the effects of aldosterone release

B.  after release of vasoconstrictor substance by







                 macula densa cells
FILL-IN-THE-BLANK Write the word or phrase that best completes each statement or answers the question on your WRITTEN ANSWER SHEET! ( 1 pt each)
         38) 
The prominent indentation on the medial surface of the kidney is the _________  


39) 
The simple cuboidal cells of the proximal tubule have an extensive ___________ for increased surface 


area for tubular reabsorption. 


40) 
Nephrons located close to the medulla with long nephron loops are called ________.   
 
41) 
The ________ is a capillary plexus that parallels the nephron loop (loop of Henle).   
 
42) 
The mechanism of stabilizing the GFR based on the tendency of smooth muscle in the afferent arteriole to 

contract when stretched is known as the _________ mechanism of autoregulation.  
 

43) 
The __________ layer of Bowman's capusule is composed of podocytes. 

44) 
The area of the urinary bladder bounded by the openings of the two ureters and the urethra is called the 


________.   


45) 
On average approximately ________ ml of glomerular filtrate is produced in the capsular space every 


minute. 
 
46) 
The main source of body water from ingested liquids and foods is also called _________ water.
 
47) 
The most effective buffer in the intracellular fluid and plasma is ____________. 

48) 
A chemical that minimizes changes in the pH of a body fluid by releasing or binding hydrogen ion is 


called a(n) _________. 
 

 
 

 



WRITTEN ANSWER SHEET





NAME ____________________
Signature Personal Return _____________________                                                             

                                                             




TEST NUMBER ________

Fill-in-the-Blank(1 pt each)



38.  __hilum_________               


39.  __brush border or microvilli______________
   

40.  __juxtamedullary nephrons______________
   

41. __vasa recta______________
   


42. __myogenic______________
                



43. __visceral______________
                 

44. __trigone_____________

45. __125______________

46. __preformed______________

47. __protein______________

48. __buffer______________

SHORT ANSWER.  Write the word or phrase that best completes each statement or answers the question. 

49)  In glomerulonephritis, the normal filtration barrier is damaged and becomes far more permeable to plasma proteins, such as albumin along with other solutes. Give two reasons why this would increase the glomerular filtration rate.  (2 pts)  Hint: one reason has to do with pressures we talked about.
1. ______________________________________________________

2. ______________________________________________________

(1) The leakage of protein into the capsular filtrate will lower the effectiveness of BCOP and thus raise the net filtration pressure. (2) Filtration will increase also because of the increased leakiness of the glomerulus to water, ions, and other solutes

 50)  On a hot summer day, you play a strenuous tennis match lasting several hours and lose a liter of sweat per hour.   Below I have listed in order several effects of profuse sweating on various fluid compartments in the body which leads to dehydration.  Please answer increase(s) or decrease(s) in each blank to describe the step wise events of dehydration.( 5 pts)

            Blood volume 

 _decreases__________,    (which leads to)
            Blood pressure 
 
_decrease___________,    (which leads to)
            Osmolarity of Blood   
__increase__________,   ( which leads to)                   

            Interstitial fluid level 
__decrease__________,
 (which leads to)
       
    

            ICF level                
 __decrease__________ , (which leads to dehydration.) 
51) A woman living at the poverty level finds bottled water at the grocery store next to the infant formula.  The label on the water states that it is made especially for infants, and she construes this to mean that it can be used as a nutritional supplement.  The water is much cheaper than formula so she gives her baby several ounces of bottled water a day as a substitute for formula.  After several days the baby has seizures and is taken to the hospital, where it is found to have a plasma concentration of sodium that is too low?  (5 pts)


Which two conditions could the baby suffering from?  __hypotonic hydration________   _hyponatremia______


Is the ECF of this baby isotonic, hypertonic, or hypotonic?  __hypotonic_________________



Given the osmolarity of the ECF, which direction would you expect water to move?  _into interstitial space and tissues______________
         Would you expect any additional visible signs in the baby of which direction the ECF fluid moved?




____edema and cerebral edema____________________ 

52) Draw the chemical reaction that takes place in the phosphate buffer system when a strong acid (HCl) reacts with a weak base in the phosphate buffer system in order to raise pH.  In the chemical equation label which molecules are the weak base and the weak acid.  ( 3 points)
        HCl      + Na2HPO4  ( NaCl + NaH2PO4
strong acid + weak base ( salt +  weak acid



or

        H+      +     HPO4     ( H2PO4
strong acid + weak base ( weak acid


TOTAL POINTS   _____100____


POINTS MISSED  ____________


POINTS SCORED  ____________





TEST SCORE         ___________%
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