YR 1 PHYSI OLOGY UNIT EXAM NATION 3 -- April 14, 1997.
CHOOSE THE SI NGLE BEST ANSWER FOR QUESTIONS 1 - 60.

1. Which is a chol esterol -derived hornone secreted by the adrenal
gl and?

A al dost er one

vitamn D

B

C. calcitonin
D. adrenocorticotropi c hornmone (ACTH)
E

epi nephri ne

2. Lut ei ni zi ng hornone (LH) regul ati on of progesterone secretion
fromthe ovarian luteal cells is classified as a(n)
mechani sm

intracrine
aut ocri ne

A

B

C. paracrine
D. neur ocri ne
E

endocri ne
3 Whi ch hornone has receptors enbedded in the plasnma nenbranes of
its target cells?
A epi nephri ne
vitamn D
cortisol

al dost er one

m O O W

di hydr ot est ost er one



Wi ch does NOT increase plasnma prolactin |evel ?
stress

suckl i ng

copulation in fermale rats

sl ow wave sl eep

m O O W »

el evat ed pl asna estradi ol

Wi ch is true concerning inorganic iodide netabolismin the
t hyroi d gl and?

A lodide (1) is transported by an active transport nechani sm
into the parafollicular cells.

B. In the thyroid follicular colloid, nost iodine atons are
contai ned in thyroxine.

C. Thyroxi ne binding globulin is the primary carrier of
inorgani c iodide in the plasna.

D. Thyrotropin or thyroid stinulating hornone (TSH has no
effect on iodide uptake into thyroid follicular cells.

E. |l odide is converted to iodine before incorporation into
tyrosyl residues of thyroglobulin.

An injection of i ncreases the
nmetabolic rate (& consunption) in humans.

A reverse triiodot hyroni ne
tyrosine
nonoi odot hyr oni ne

di i odot yr osi ne

m O O W

None of the above



Wi ch does NOT characterize hypot hyroi di sn®?
A reduced basal netabolic rate

reduced rate of |ipogenesis

reduced plasma | evel of chol esterol

inmpaired growh rate in children

m O O W

reduced rate of gl ycogenolysis

Which enzynme is critical for gluconeogenesis?
A phosphof r uct oki nase

citrate | yase

pyruvat e dehydrogenase

pyruvat e ki nase

m O O W

gl ucose- 6- phosphat e phosphat ase

Free fatty acids derived fromfat cells are transported in the
bl ood primarily as:

A free fatty acids bound to al bum n.

very | ow density |ipoproteins.

hi gh density |i poproteins.

i ntegral conponents of chyl om crons.

m O O W

sol ubl e conponents in serum



10. An aqueous extract of the hypothalanus will stinulate a cultured
pituitary gland to secrete:

A dopam ne.

B. adrenocorticotropi c hornmone (ACTH).
C triiodot hyroni ne.

D. oxyt oci n.

E. prol acti n.

11. The pituitary gland contains neural conponents and epithelial
conponents. Wich is of epithelial origin?

A pars tuberalis
medi an enm nence
i nfundi bul ar stem

t uber ci nereum

m O O W

i nfundi bul ar process

12. The bl ood supply to the anterior pituitary is unique in that:

A it receives both arterial and venous bl ood.

B. it receives arterial blood fromtwo sources, the inferior
hypophyseal and trabecul ar arteries.

C it receives only venous blood fromcapillaries in the
nmedi an em nence and posterior pituitary.

D. it receives arterial blood fromthe trabecul ar artery and
venous bl ood fromthe pars nervosa.

E. it receives blood exclusively fromthe | ong portal bl ood
vessel s.



13.

14.

15.

Whi ch characteristics do the circunventricul ar organs have in

comon?

A ependynmal cells with cilia

B. a bl ood-brain barrier

C fenestrated endot hel i um

D. a low |l evel of vascul arization

E. Al'l the above

The secretion of by the anterior
pituitary is regulated by a positive feedback system
A adrenocorticotropi c hornmone (ACTH)

B. thyroid stinulating hornone (TSH)

C. follicle stimulating hornmone (FSH) in the nale
D. | ut ei ni zi ng hornone (LH)

E. growt h hormone (GH) in the fenale

The increased elimnation of CO, fromthe body after epinephrine
rel ease is due to:

A

the increase in lactic acid production, which results in
increased CO, in expired air.

the decrease in respiration.

the retention of bicarbonate ions by the kidney, which
results in alkal osis.

the increase in blood pressure, which changes the PCQO, in
al veol ar air.

t he decrease in peripheral resistance.



16.

17.

18.

The secretions of the adrenal

muscl es but relax others. Wich is true?

A

m O O W

medul | a contract sone snooth

The smoot h nmuscle of the splenic capsul e rel axes.

The dilator pupillae of the iris rel axes.

Sphinctors of the gastro-intestinal tract rel ax.

The non-sphinctoric nuscles of the bl adder rel ax.

The snooth muscl es of the bronchi ol es contract.

The adm ni stration of androgens increase nuscle nmass by
i ncreasi ng:

A

m O O W

t he nunber of nuscle fibers.

the size of individual nuscle fibers.

neural activity at the neuromnuscul ar junction.
t he synthesis and storage of fructose.

the blood flow, and thus the nutrient delivery,
nmuscl e.

Whi ch does NOT express 5 al pha reductase?

A

m O O W

prostate

facial hair follicles
ki dney

sem nal vesicles

sebaceous gl ands of the skin

to the



19.

20.

21.

The increase in estradiol during the follicular phase of the
menstrual cycl e:

A
B

i nduces endonetrial proliferation of the uterus.

stimulates a md cycle surge of follicle stimulating
hornone (FSH) and | utei ni zi ng hornone (LH).

stimulates proliferation of the granul osa cells of the
ovary.

Al the above

A and B above

I n response to progesterone, the human ki dney transiently:

A

m O O W

The secretions of the cervix are nore acidic and thi cker under

decreases gl ucose reabsorption, and excretion increases.
i ncreases cal ci um secretion.

decreases cal ci um excretion

i ncreases H ion secretion.

i ncreases sodi umexcretion, and total body sodiumis
decr eased.

the stinmulation of:

A

m O O W

est rogen.
prol actin.
rel axi n.

pr ogest er one.

i nhi bi n.



22.

23.

Wi ch is true concerning estrogen synthesis by the ovary?

A Testosterone is produced by the granulosa cells and is
transported to the theca cells for estrogen production.

B. The theca cells have follicle stimulating hornmone (FSH)
receptors and produce estrogens by utilizing androgens
fromthe circul ation

C The granul osa cells have | uteinizing hornone (LH)
receptors which stimnmulate the production of both
testosterone and the aronat ase enzyne.

D. The granul osa cells have FSH receptors which stimnulate the
production of androgens, and the theca cells have LH
receptors which stinulate aromatase enzynes and estrogens.

E. The theca cells have LH receptors which produce androgens,
and the androgens go to the granul osa cells where, under

stinmulation by FSH, the aromatase enzyne is produced and
estrogens are made.

An adult male patient presents with soft pal e skin,

di sproportionate | ength of |ong bones, poor muscul ar

devel opnent, and poor body hair devel opnent. Wich would
inprove all of the synptons?

A t est ost erone

di hydr ot est ost er one

growt h hornone (G&H)

Al'l the above are required to inprove all of the synptons

m O O W

None of the above, because sone of the synptons are not
reversi ble with hornone therapy



24.

25.

26.

Atall 19 year old fenmale, who is the | ong di stance running

chanpion for the State of M chigan, sees a physician because she

exhibits little evidence of puberty (no breast devel opnent and
no nenstruation) and is about 20% bel ow her ideal weight. She
has no ot her obvious abnornmality. Wich is a reasonable

expl anati on?

A Low percentage of body fat probably del ayed puberty.

B. She has an adrenal tunor that is producing |arge anounts
of androgens which are suppressing follicle stimlating
hormone (FSH) and | utei ni zi ng hornone (LH) secretion.

C She has an ovarian tunmor which is secreting | arge anounts
of estrogen which has decreased her food intake.

D. She is hypothyroid caused by Hashi not olS di sease.

E. There is nothing wong with her. She is just a "late
bl ooner. "
A bol us injection of woul d be nost

effective in enhancing insulin secretion by the beta cells.
nor epi nephri ne
insulin

A

B

C somatostatin
D. growt h hornone rel easing factor (GHRH)
E

t he gastrointestinal hornmone, gastric inhibitory peptide
(AP
H gh plasma concentrations of insulin:

A increase Qut-1 and A ut-2 nedi ated gl ucose transport in
adi pose tissue.

decrease intracel |l ul ar netabolismof glucose.
decrease triglyceride synthesis in adi pose tissue.

stimulate lipoprotein |lipase activity in adi pose tissue.

m O O W

i ncrease ketone production and utilization.



27.

28.

29.

H gh plasma concentrations of gl ucagon:

A

i ncrease gl ycogenol ysis and i ncrease glucose production by
the liver.

i ncrease gl uconeogenesi s and increase am no acid
concentrations in the plasna.

decrease ketogenesis and decrease the rate of ketone
excretion.

i ncrease plasnma gl ucose but decrease plasma free fatty
aci ds.

i ncrease production of triglycerides in adipose tissue.

Cortisol increases plasma gl ucose by increasing:

A

m O O W

protein synthesis and thereby sparing glucose utilization.
chol esterol netabol i smthereby bl ocking gl ucose
utilization.

gl uconeogenesi s.

carbohydrate absorption in the gastrointestinal tract.

fatty acid utilization and thereby increasing glucagon
br eakdown.

Whi ch can be attributed to an action of adrenocorticotropic
hor none (ACTH) ?

A

i ncreased adenyl ate cycl ase nedi at ed desnol ase activity in
adrenal cortex

conversion of cholesterol to cholesterol esters for lipid
st or age

increased |l ow density |ipoprotein (LDL) receptor synthesis
i n adi pose tissue

decreased mtosis, but hypertrophy of adrenal cortical
cells

Al the above.

10



30.

31.

32.

Al dost er one:

A
B

decreases sodi umreabsorption by the renal proxinal

t ubul es.

I ncreases potassiumsecretion by the distal tubules and
col l ecting ducts.

i ncreases blood angiotensin Il and causes prol onged
hypert ensi on.

i ncreases plasma pot assi um by bl ocking insulin nmedi at ed
pot assi um upt ake.

stinul ates adrenocorticotropi c hornone (ACTH) secretion,
t hereby increasing cortisol secretion.

Which is nost effective in stinulating osteocytes and
osteobl asts to rel ease cal ci unf?

A

m O O W

par at hyroi d hornone (PTH)

calcitonin rel ated peptide
insulin-like growth factor 1 (1G--1)
24, 25-di hydr oxychol ecal ci fer ol

gastrin rel ated peptides

Wi ch is true concerning the regul ation of cal ci um netabol i sn®

A

lal pha- hydroxyl ase in the kidney is inhibited by
par at hyr oi d hornone (PTH).

lal pha- hydroxyl ase in the kidney is stimulated by high
phosphat e.

The parathyroid gland is stinulated by hi gh phosphate and
| ow cal ci um concentrations in the plasna.

Low pl asma cal cium stinul ates parafollicular cells to
i ncrease calcitonin secretion.

1,25 di hydroxy vitamn D; has a positive feedback effect to
stimul ate 1lal pha- hydroxyl ase in the ki dney.

11



33.

34.

35.

Which is characteristic of a lack of glucocorticoid production
(Addi sonis di sease) ?

A

m O O W

persi stent | ow plasma gl ucose.
persi stent high bl ood pressure.
decreased skin pignentation.

i ncreased pot assi um excretion.

i ncreased fat deposition.

Which is true concerning growh hornone (GH) ?

A

GH secretion is stimul ated by | ow plasma concentrations of
gl ucose and fatty aci ds.

GH directly stimulates fat synthesis and thereby increases
adi pose tissue nass.

Destruction of the GH secreting cells of the pituitary has
a di abet ogeni c effect.

A high protein diet suppresses GH production.

The conbi nation of high estrogens and thyroxin is
associ ated with decreased GH secretion.

Waich is an indirect effect of growh hornmone (GH), actually
nmedi ated by insulin-like growth factor 1 (I1G--1)7?

A
B

stimulation of sulfate incorporation into cartil age
stimulation of lipolysis in adipose tissue

inhibition of glucose uptake and utilization in skeletal
nuscl e

bl ockade of insulin receptors in skeletal nuscle

stinmulation of hepatic glucose production

12



Choose the best answer for the next six questions fromthe list. An
answer may be used once, nore than once, or not at all.

36.

37.

38.

39.

40.

41.

OZZIrA&“"IMMmMOOI>

growt h hornone (G&H)

| ut ei ni zi ng hornone (LH)

estradi ol

insulin

human chori oni ¢ gonadotropi n (hCG
oxytocin

dehydr oepi andr ost er one ( DHEA)
follicle stinmulating hornone (FSH)

t hyroi d hor none

cortisol

nmel at oni n

gonadot ropi n rel easi ng hornone (GRH)
t est ost erone

pr ogest er one

mel anocyte stimul ati ng hornone (MSH)

In females, the growh spurt and cl osure of the epiphyses during
puberty is likely to be due to this hornone.

Thi s hornone i ncreases the nunber of gap junctions in the uterus
duri ng pregnancy.

This hornone is responsible for mlk ejection as well as for
signaling parturition.

The nost common cause of cardiovascul ar di sease and osteoporosis
i n post-nenopausal wonen is due to a reduction in the |evel of
t hi s hor none.

Changes in the secretion of this hornone, secreted by the pineal
gland, may be related to the changes in sleep patterns in aging.

In mal es, devel opnment of the secondary sexual characteristics
during puberty is primarily due to this hornone.

13



42.

43.

44,

A worman treated with | arge doses of glucocorticoids for
rheumatoid arthritis is likely to exhibit:

A

m O O W

low |l evel s of pituitary hornones derived fromthe pro-
opi onel anocortin (POVC) gene.

hypert ensi on.
hypopi gnent at i on.
ost eopor osi s.

Al the above

An anterior pituitary tunor which secretes adrenocorticotropic
hor nrone (ACTH) may:

A

inhibit the secretion of hypothal am c somatotropin
r el easi ng hor none.

inhibit the secretion of somatonedins (I1G--1).

cause hypogl ycem a due to the peripheral action of
adrenocorticotropi ¢ hornone (ACTH).

i ncrease the probability of pathol ogi c bone fractures due
to increased bone catabolism

increase the formation of protein in bone.

The clinical chart of a 40 year old wonman lists the follow ng
findings. Wich finding is NOT consistent with the others?

A

B
C

ost eopor osi s
hi gh pl asma concentration of corti sol

hi gh pl asma concentration of adrenocorticotropic hornone
(ACTH)

fasting plasma glucose = 150 ng per dI

diurnal variations in plasma cortisol concentration

14



45.

46.

47.

Which is true?

A

I nsulin insufficiency increases gastrointestinal (Q)
tract notility.

I ncreased plasma gl ucose in diabetes decreases G tract
secretion.

Pl atel et aggregation is decreased in di abetes.

Di abet es causes an increase in nerve conduction velocity
and baroreflex sensitivity.

Chol esterol synthesis is decreased in diabetes.

Repeat i ng epi sodes of hyperinsulinismin a patient receiving

A
B

intensive insulin therapy nmay:
i ncrease plasnma Na and K concentrati ons.

i ncrease vascul ar contractility by increasing calciumion
concentration in snooth nuscle cells.

cause vasodil atation by inhibiting the production of
nitric oxide (NO.

i ncrease synpathetic nerve activity and bl ood pressure.

alter nerve conduction velocity by stimulating the pol yol
pat hway.

D abet es-i nduced vascul ar di sease may i ncl ude:

A

changes in structure and perneability of the capillary
basenent nenbr ane.

proliferation of retinal capillaries due to hypoxia-
i nduced secretion of angi ogeni n.

occl usi on due to snmooth nuscl e hypertrophy and lipid
pl aque formation.

prost agl andi n-i nduced i ncreases in platel et aggregation.

Al the above

15



48.

49.

50.

Pol yuria (increased urine flow) in a poorly controlled diabetic
patient is due to:

A i ncreased perneability of the glonerular capillaries.
B decreased water reabsorption due to renal tubul ar disease.
C gl ucose-i nduced osnotic diuresis.
D. | oss of autonom c nervous systemcontrol of the urinary
bl adder .
E. excessive drinking of fluids with | ow sodi um content.

Wi ch stinulate(s) renin secretion in untreated type | diabetes
mel [itus?

A decreased bl ood pressure detected by the juxtagl omerul ar
cells

i ncreased activity of the renal synpathetic nerves

C decreased Na load in the macul a densa segnent of the
nephron

D. Al the above
E. A and B above

Whi ch i ncrease(s) secretion of Kions in untreated type |
di abetes nellitus?

A increased Na |load in the distal tubule and collecting duct

B. t he presence of unreabsorbable anions in tubular fluid in
the distal tubule and collecting duct

C i ncreased al dosterone secretion due to increased
concentration of angiotensin Il in plasnma

D. Al the above
E. A and C above

16



51.

52.

53.

A normal overnight fast nay:

A

decrease the secretion of insulin, thereby decreasing the
amount of nutrients used by the |liver and adi pose tissue.

i ncrease the secretion of glucagon, thereby pronoting the
nmobi | i zation of nutrients stored in the |liver and adi pose
tissue.

decrease the secretion of glucagon, thereby sparing
gl ucose by decreasing the breakdown of |iver glycogen

A and B above

A and C above

The i ncrease in body weight due to the consunption of a constant
anount of food in excess of netabolic requirenments does not
continue indefinitely because the extra calori es:

A
B

stimul ate heat production by the white adi pose tissue.

stimulate the futile cycles that result in increased
gl ucose utilization.

are needed to carry the extra body wei ght.

the basal netabolic rate increases in proportion to the
i ncreased body surface area.

None of the above

Which is true concerning brown adi pose tissue?

A

It is capable of oxidative phosphoryl ation and cannot
produce ATP.

It contains a proton transfer protein that is not found in
ot her tissues.

Its function is stimulated by catechol am nes.

Its hypertrophy is a nmajor cause of weight loss in
hyper t hyr oi di sm and anor exi a.

Its mass is increased foll ow ng adaptation to a hot
envi ronnent .

17



54. Wiich is NOT increased by extended (weeks) physical training?

A coronary vascul ari zation

B. el ectron transport efficiency

C. tol erance to stress

D. bl ood chol esterol and triglycerides
E. gl ucose intol erance

55. Which stinulates gl ycogenolysis in skeletal nuscle cells?
A vitamn D

gl ucagon

growt h hornone (G&H)

i nsulin

m O O W

None of the above
56. Wiich is the major source of total body ATP generation when the
percent of VO nax exceeds 85?
A gl ycogen
muscl e triglycerides
pl asma free fatty acids

pl asma neutral am no acids

m O O W

pl asma gl ucose

18



57.

58.

59.

Whi ch woul d you expect in a patient wth heart failure?

A

m O O W

m O O W »

II§

i ncreased heart rate at rest

hi gh pl asma | evel s of norepi nephrine
di stended j ugul ar vei ns

| ow stroke vol une

Al the above

ch woul d you expect in a patient with heart failure?
eft ventricular end diastolic pressure)

normal LVEDP, | ow stroke vol une
hi gh LVEDP, nornmal stroke vol une
| ow LVEDP, | ow cardi ac out put
hi gh LVEDP, | ow stroke vol une

None of the above

Which i s FALSE?

A

( LVEDP

Positive and negative Na bal ances al ways i nduce changes in

arterial plasma Na concentration (Ang)-

A negative Na bal ance results when Ung*V exceeds dietary

Na.

In Na bal ance, dietary Na is approxi mately equal to

urinary Na excretion

ECV is regul ated by regulating the total anount of Na in

t he body.

Positive and negative Na bal ances induce changes in

extracel lular fluid volume (ECV).

19



60.

Whi ch does NOT occur in congestive heart failure?

A

increased activity of the synpathetic nervous system due
to decreased pressure in the aortic arch and carotid

Si nuses

decreased secretion of atrial natriuretic hornone (or
factor or peptide) due to decreased atrial pressure and/or
stretch

i ncreased secretion of renin due to decreased pressure
detected by juxtagl onerular cells

decreased activity of the parasynpathetic nervous system
due to decreased pressure in the aortic arch and carotid
Si nuses

i ncreased reabsorption of Na ions in the distal tubule and

col l ecting duct due to increased plasma al dosterone
concentration
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