pa-6201
anatomy & physiology 2

exam 3
09 april 2010
Please answer all questions on the pages of this exam

In the case of multiple-choice/true-false questions, circle your selected letter.

In all cases, choose the selection which best serves as the answer; when in doubt, ask!

For fill-in-the-blank/short-answer questions, scribe your answer legibly in the space allotted.

I am 
________________________________________________

1.
The kidneys

a.
help regulate blood volume

b.
help control blood pressure

c.
help control pH

d.
all of the above are correct

2.
The kidneys are stimulated to produce renin

a.
when the peritubular capillaries are dilated

b.
when the pH of the urine decreases

c.
by a decrease in blood pressure

d.
when the specific gravity of the urine rises above 1.100

3.
The location of the kidneys in relationship to the peritoneal lining of the abdominal cavity is referred to as

a.
retroperitoneal

b.
retroabdominal

c.
posterior

d.
dorsal

4.
The glomerulus differs from other capillaries in the body in that it

a.
has a basement membrane

b.
is impermeable to most substances

c.
is drained by an efferent arteriole

d.
has a blood pressure much lower than other organ systems

5.
The method by which material passes from the blood stream into Bowman’s capsule space is

a.
secretion

b.
filtration

c.
transcellular vesiculation

d.
active transport

e.
diffusion

6.
The juxtaglomerular apparatus is responsible for

a.
the secretion of drugs

b.
the secretion of acids and ammonia

c.
reabsorption of organic molecules, vitamins, and water

d.
regulating the fate of filtrate formation and controlling systemic blood pressure

7.
This portion of the kidney tubule makes a hairpin turn in the renal medulla.

a.
proximal convoluted tubule

b.
loop of Henle

c.
Bowman’s capsule

8.
The chief force pushing water and solutes out of the blood across the filtration membrane is

a.
the design and size of the podocytes

b.
the thickness of the capillary endothelium

c.
glomerular hydrostatic pressure (glomerular blood pressure)

d.
the size of the pores in the basement membrane of the capillaries

9.
Complete this mantra:
“Wherever __________ goes, water follows!”

a.
potassium

b.
chloride

c.
sodium

10.
The filtration membrane includes all but the

a.
glomerular endothelium

b.
podocytes

c.
renal fascia

d.
conjoint basal lamina

11.
Renin cleaves a piece off __________ to form the inactive angiotensin I.

a.
aldosterone

b.
angiotensinogen

c.
lasix

12.
The volume of urine produced is normally determined by

a.
the glomerular filtration rate

b.
the amount of ADH secreted

c.
both of these

d.
none of these

13.
Normally, about __________ of the glomerular filtrate is returned to the vascular system, while about __________ of it is excreted in the urine.

a.
50%/50%

b.
60%/40%

c.
90%/10%

d.
99%/1%

14.
The glomerular filtration rate is approximately 350 ml/min. 
True or false.

15.
All the following are principle solutes of urine except

a.
urea

b.
creatinine

c.
glycogen

d.
uric acid

16.
Which of the following hormones increase reabsorption of water in the collecting ducts?

a.
renin

b.
ADH

c.
aldosterone

d.
insulin

17.
Substances are secreted into the renal tubule against their concentration gradients by the process of

a.
diffusion

b.
active transport

c.
exocytosis

18.
Which of these pressures contributes positively to the net filtration pressure?

a.
Bowman’s capsule hydrostatic pressure

b.
blood colloid osmotic pressure

c.
blood hydrostatic pressure

d.
none of them

19.
Your patient has a plasma creatinine concentration of 2.75 mg/100 ml, a urine creatinine concentration of 45 mg/100 ml, total 24-hr urine volume (collected) is 5200 ml, plasma potassium is 5.0 mmol/l, and urine potassium is 17.5 mmol/l, calculate the renal tubular absorption rate of potassium in your patient.
20.
Glomerular filtration is an ATP-driven process. 
True or false.

21.
The mechanism of water reabsorption by the renal tubules is

a.
active transport

b.
osmosis

c.
solvent drag

d.
cotransport with sodium ions

22.
Your patient presents the following lab values:  plasma inulin concentration of 2.5 mg/ml, urine inulin concentration of 55 mg/ml, urine flow rate of 240 ml/hr, plasma urea concentration of 2.5 mg/ml, and urine urea concentration of 3.0 g/dl. What is your patient’s net reabsorption rate of urea?
23.
The macula densa cells respond to

a.
aldosterone

b.
antidiuretic hormone

c.
changes in pressure in the tubule

d.
changes in osmolarity of the filtrate

24.
All of the following are said to be a component of the urinary system except the

a.
urethra

b.
ureter

c.
bladder

d.
prostate

25.
The fluid in Bowman’s capsule space is similar to plasma except that it does not contain a significant amount of

a.
glucose

b.
hormones

c.
electrolytes

d.
plasma proteins

26.
Most glucose molecules are reabsorbed in the

a.
proximal tubules

b.
distal tubules

c.
collecting ducts

d.
thick ascending limb of the loop of Henle

27.
Angiotensin II functions to

a.
constrict arterioles and increase blood pressure

b.
decrease the production of aldosterone

c.
decrease arterial blood pressure

d.
reduce water absorption

28.
The anatomic structure that connects a kidney to the urinary bladder is the

a.
ureter

b.
urethra

c.
renal pelvis

d.
collecting duct

29.
What would happen if the capsular hydrostatic pressure were increased above normal?

a.
Net filtration pressure would increase above normal.

b.
Net filtration pressure would decrease.

c.
Filtration would increase in proportion to the increase in capsular pressure.

d.
Capsular osmotic pressure would compensate so that the filtration rate would not change.

30.
The blood leaving the glomerular capillary bed via the efferent arteriole has __________ the blood entering via the afferent arteriole.

a.
a greater osmotic pressure than

b.
the same osmotic pressure as

c.
a lesser osmotic pressure than

31.
The visceral layer of Bowman’s capsule is formed by cells called

a.
lacis cells

b.
podocytes

c.
endothelial cells

d.
extraglomerular mesangial cells

32.
Both insulin and glucagon are peptide hormones that target liver cells. The response of the target cells to each of these two hormones are exactly the opposite of each other. This information implies that 

a.
both hormones interact with receptors at the cell nucleus.  

b.
the two hormones bind to different cell surface receptors.  

c.
one hormone binds to a receptor on the cell membrane and the other to an intracellular receptor.  

d.
each of the two hormones uses a different second messenger.  

e.
one of the hormones does not interact with a membrane receptor.  

33.
In the sympathetic division of the autonomic nervous system, preganglionic fibers ________, and postganglionic fibers ________. 

a.
long; short  

b.
release NE; release Epi  

c.
terminate in Auerbach’s plexus; release NE  

d.
excitatory; generally inhibitory  

e.
none of the above  

34.
The link between a first messenger and a second messenger in a cell that responds to peptide hormones is usually 

a.
adenyl cyclase.  

b.
cGMP.  

c.
G protein.  

d.
calcium.  

e.
cAMP.  

35.
The iron transport protein is

a.
albumin.  

b.
transferrin.  

c.
transthyretin.  

d.
ferragamo.  

e.
ferroportin.  

36.
The lamina propria and mucous epithelium are components of the 

a.
serosa.  

b.
adventitia.  

c.
muscularis mucosa.  

d.
submucosa.  

e.
mucosa.  

37.
Most of the procoagulants that are required for clotting are synthesized by

a.
megakaryocytes.  

b.
platelets.  

c.
the liver.  

d.
the kidneys.  

e.
the spleen.  

38.
In its endocrine-producing gland, there are almost no stores of which of the following hormones?

a.
Cortisol

b.
T3
c.
Corticotropin-releasing hormone

d.
TSH

e.
Glucagon

39.
What are the folds of the stomach called?

a. Ruffled border

b. Taeniae coli

c. Gastric glands

d. Rugae

e. Gastric pits

40.
Absorptive effectiveness of the small intestine is enhanced by all of the following, except 

a.
the villi.  

b.
its reduced length.  

c.
the microvilli.  

d.
intestinal movements.  

e.
the plicae circulares.  

41.
The pH of the gastric contents is lowest under which condition? 

a.
After a fatty meal

b.
After a high protein meal

c.
After a starchy meal

d.
Between meals

42.
The activities of the digestive system are regulated by   

a.
the contents of the digestive tract.   

b.
hormones.   

c.
intrinsic nerve plexuses. 

d.
parasympathetic and sympathetic neurons.   

e.
all of the above 

43.
In the center of a liver lobule there is a   

a.
portal area.   

b.
central vein.   

c.
sinusoid.   

d.
hepatic duct.   

e.
portal vein.   

44.
In glycolysis, each molecule of glucose that is catabolized gives a net yield of how many molecules of ATP?   

a.
30

b.
2

c.
38

d.
4

e.
36

45.
Insulin stimulates
a.
oxidation of fatty acids

b.
glycolysis

c.
hormone-sensitive lipase

d.
glycogenolysis

46.
All five gastrointestinal hormones—gastrin, cholecystokinin (CCK), secretin, gastric inhibitory peptide (GIP), and motilin—are released from which of the following structures under physiological conditions? 

a.
Antrum

b.
Colon

c.
Duodenum

d.
Fundus

e.
Ileum

47.
Products of fat digestion are transported initially in 

a.
lymphatic vessels. 

b.
veins. 

c.
capillaries. 

d.
the arterioles. 

e.
the interstitial fluid. 

48.
The epithelial cells of a villus include secretory cells, endocrine cells, goblet cells, and absorptive cells. What is the average life span of these cells? 

a.
1 day

b.
5 days

c.
10 days

d.
50 days

e.
120 days

49.
Describe the effect on sex determination of the following sex chromosome karyotype:

X+XSRY
50.
Autoregulation of the renal blood flow and GFR by tubuloglomerular (macula densa) feedback requires

a.
Relaxation of afferent arteriolar smooth muscle as a direct response to the increased renal artery blood pressure

b.
Increased efferent arteriolar resistance as renal artery pressure increases

c.
Increased release of renin as renal artery pressure increases

d.
Signaling from the macula densa to increase renin secretion as renal artery pressure increase

e.
Signaling from the macula densa to decrease afferent arteriolar resistance as renal artery pressure decreases

51.
Outline the functions of angiotensin II.










52.
Draw a diagram of the functional unit of the kidney, the nephron.




















53.
What is Turner’s syndrome, and what would the phenotypic effects be?












54.
Which of the following becomes important in formation of the definitive kidney?

a.
pronephros

b.
metanephros

c.
mesonephros

d.
cloaca

e.
germinal ridge

55.
What is the embryological origin of the renal pelves and ureters?




Thank you for your interest and attention. Best wishes for continued success in the program
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