YR 2 PHARMACOLOGY UNIT EXAM NATION 1 -- February 24, 1999.
CHOOSE THE SI NGLE BEST ANSWER FOR QUESTIONS 1 - 72.
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I n the above graph, the curve | abel ed STANDARD shows the | og dose-

response curve for a standard agonist. Use this graph for the next

t hree questi ons.

1. Whi ch of the curves shows the | og dose-response curve expected
when various concentrations of the standard agonist are tested
in the presence of a fixed concentration of a nonconpetitive
ant agoni st ?

A CQurve A

CQurve B

CQurve C

Curve D

m O O @

Curve E



Whi ch of the curves shows the | og dose-response curve expected
when various concentrations of the standard agonist are tested
in the presence of a fixed concentration of a conpetitive

ant agoni st ?

A Curve A
B. Curve B
C Curve C
D. Curve D

E. Curve E

Whi ch of the curves shows the | og dose-response curve expected
when vari ous concentrations of a new agonist with greater
potency and greater efficacy than the standard agoni st are
tested in the absence of the standard agoni st?

A CQurve A

Curve B

Curve C

Curve D

m O O W

Curve E

The Area-Under-Curve (AUC) for the oral route of admnistration
is a neasure of:

A the time required to achi eve peak plasma concentrati on.

B. t he anplitude between peak and trough pl asma
concentrati ons.

C. t he anount of the dose gaining access to the systemc
circul ation.

D. t he percentage of the dose that rapidly distributes from
the circulation to tissue sites.

E. the duration of the tinme that the plasma concentration is
bel ow the effective concentrati on.



Drug Q has an apparent volune of distribution (Vd) of 10 liters
ina 70 kg patient. This suggests that the drug:

A is extensively bound to plasma proteins.
B distributes simlarly throughout the body.
C is extensively accunmul ated or bound at sites outside the

circul ati on.
exhibits zero order elimnation kinetics

E. cannot gain access to the central nervous system

A drug has a V4 of 50 L and a total systemc clearance rate of 5
L/hr, with 60%being elimnated by the |liver and 40% el i m nated
by the kidney. The mai ntenance infusion rate for a nornal
patient is 10 ng/hr. Wiich of the follow ng infusion rates
shoul d be used to maintain the sane steady-state plasna
concentration in a patient with 50%renal function?

A 3 ny/ hr
B. 8 ny/ hr
C. 12 ny/ hr
D. 18 ny/ hr
E. 30 ng/ hr
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The filled circles in the above graph show the plasnma concentrations

in ng/mM of Drug Qas a function of tine after intravenous injection
of 200 ng of the drug. The solid line without filled circles shows
the elimnation data expected if sodi um bi carbonate were adm ni stered
starting at Hour 8. Use this graph for the next three questions.

7. The volunme of distribution (Vd) for Drug Qis:

A 2 liter

B. 7 liter

C 10 liter

D. 50 liter

E. 100 liter

8. The half-life for elimnation of Drug Qin the absence of sodi um

bi carbonate adm ni stration is:
A 1 hr

B. 2 hr

C 4 hr

D. 8 hr

E. 12 hr



10.

11.

The effect of sodium bi carbonate adm ni stration on the cl earance
kinetics indicates that the chem cal nature of Drug Qis that of
a:

strong organic acid

weak organic acid

nonel ectrol yte

weak organi c base

m O O W »

strong organi c base

A patient taking drug Y develops toxicity. H s physician decides
to decrease his dosage of Y by one half and hospitalize the
patient until his bl ood | evel reaches 94% of the new steady
state level. If the ty, for drug Yis 12 hrs, the patient's

bl ood level is 10 ng/l and his excretion rate is 5 ng/hr, how
long will this take?

A 6 hr
B. 12 hr
C 24 hr
D. 36 hr
E. 48 hr

The foll ow ng are pharnmacokinetic data for Drug X d earance, 20
L/hr in a 70 kg adult; Effective plasma concentration, 5 ng/mn;
Oal availability (= 100 x fractional absorption), 50%

Cal cul ate the oral maintenance dosing rate for Drug X in a 70 kg
per son.

A 10 ug/ hr
B 200 ug/ hr
C 1 ng/ hr
D. 4 my/ hr
E 50 ng/ hr



12.

13.

14.

When a steady state concentration of drug is present in the
systemc circulation and equilibration between the systemc
circulation and tissue conpartnents has been achi eved, which of
these fluid conpartnents will have the largest total fluid:blood
concentration ratio for the weak acid sul fadiazine (pKa = 6.5).
A Al kal i ni zed urine at pH 8.0

Acidified urine at pH5.0

Bacterial abscess at pH 4.5

Jejunumil eumcontents at pH 7.6

m O O W

St omach contents at pH 2.0

The netabolic biotransformation of a drug generally results in:
A t he pharmacol ogi cal inactivation of the drug

B a decrease in the lipid solubility of the drug

C an increase in the drug's half-life
D

an increase in the drug's lipid:water partition
coefficient

E. a decrease in the body's ability to excrete the drug
Which of the follow ng reactions would be typical of a Phase |
enzynme?

A Aromatic oxidation

S-deal kyl ati on

Dehydr ogenat i on

d ucuroni dati on

m O O W

N hydr oxyl ati on



15.

16.

Wi ch of the follow ng enzynmes is considered a Phase | enzyne?

A

m O O W

UDP- gl ucur onosyl transferase
Sul f ot r ansf er ase

CYP2D6

N-acetyl transferase

d ut at hi one-S-transf erase

Acet am nophen toxicity is generally only observed at hi gh doses
because of the follow ng:

A

It is only a high doses that "first pass netabolisni of
acet am nophen i s overcone, thereby allow ng the parent
drug to enter the systemc circulation and cause toxicity.

The principal route of nmetabolismis via a phase |
enzyne, i.e., sulfotransferase. It is only when this
pat hway is saturated that netabolismoccurs via CYP2EL
resulting in the formation of a toxic netabolite.

H gh doses of acetam nophen are required to i nduce CYP2EL
resulting in the increased formation of toxic netabolites.

CYP1Al is the principal enzynme responsible for
acet am nophen netabolism |eading to inactivation of the
conpound. However, at high doses, high enough steady-state
concentrations of the parent drug are obtained to all ow
met abol i sm by CYP3A4, resulting the formation of toxic

nmet abol i t es.

It is only a high doses of acetam nophen that sufficient
gquantities of acetam nophen cross the bl ood-brain barrier,
resulting in toxicity.



17. An individual who experiences a sul fonam de hypersensitivity

reaction:

A is likely a fast acetyl ator

B. fornms gl utathione conjugates effectively and rapidly.

C. is likely to have a unusually | arge anmount of reactive
hydr oxyl am ne netabolites

D. is at little risk for a repeat hypersensitity reaction

E. shoul d not be concerned about other famly nmenbers having

a simlar problem

18. Poor debrisoqui ne nmetabolismis:
A found i n about 3% of Caucasi ans
B. i nherited as an autosonmal domnant trait

C likely to be associated w th poor netabolism of
mephenyt oi n

D. determ ned by one of the genes fromthe Cytochronme P450
supergene famly, in particular, Cytochronme P4502D6

E. nore common than slowy acetylation

19. Slow acetyl ation:

A is only seen in about 5% of African Anmericans.
B. requires only one "slow' allele for N-acetyltransferase.
C is associated with increased risk of poor efficacy during

i soni azid treat nent.

D. is associated with increased risk of toxicity during
i soni azid treatnent

E. is nore common in individuals of Asian descent than
Eur opean descent.



20.

21.

22.

On a witten prescription, the Sigma refers to:

A
B

the nanme of the nedication and the dosage quantity

the directions to the pharmaci st on how to conpound the
prescription

t he signature of the physician
information about refills

directions to the patient on how to take the nedication

Wi ch of the followng is NOT a good practice when witing a
prescription:

A

B
C
D

wite the prescription in pen

use the netric systemfor weights and neasures

wite out the word "units" rather than indicating as a "u"
wite dosage units (e.g. 1 tablet) rather than exact
dosage strengths (e.g., 10 ng) when nore than one strength
of a drug is avail able.

review the order for accuracy and legibility imediately
after witing

Wi ch of the followng is true regarding refills of controlled

substance prescriptions in Schedules [11-V?

A they may not be refilled

B. they may be refilled as often as indicated by the
prescri ber

C they may be refilled as authorized up to 6 tinmes in 5
nont hs

D. they may be refilled as authorized up to 5tinmes in 6
nont hs

E. they may be refilled as authorized up to 12 nonths



23.

24.

25.

Wi ch of the followng is Fal se regarding M chigan regul ations
on witing/dispensing prescriptions?

A

There may be no nore than two prescriptions witten on any
one prescription blank prescriptions.

Prescribers are not permtted to wite a controlled
subst ance on the sane prescription bl ank.

Pre-printed prescriptions may only be used if all of the
information printed on the prescription formapplies to
the patient.

Under no circunstances can Cl I prescriptions be di spensed
in partial quantities.

| f sanpl es are di spensed by the physician they nust

i nclude the nane of the product, expiration date, and
patient instructions in witing on the sanpler or on a
patient information sheet dispensed with the sanple.

Onset of action of this agent is associated with nuscle

twi tching over the upper thorax, |inbs and neck.
A Dant r ol ene

B. Scopol am ne

C Succi nyl chol i ne

D. Vecur oni um

E. Pi renzepi ne

Wi ch of the follow ng agent covalently binds to
acetyl chol i nest erase?

A

m O O W

Edr ophoni um
Bet hanacho

At racurium

Par at hi on

Sucral fate

10



26.

27.

28.

A patient undergoing a surgical procedure is given a conpetitive
skel etal nuscl e bl ocking agent that has the added effect of
increasing his heart rate. The nost l|ikely drug woul d have
been:

A Gl | am ne

At r opi ne

Tropi cam de

Vecur oni um

m O O W

Chl or pheni ram ne
Botulinumtoxin (Botox) affects skeletal nuscle contractions
primarily by:

A bl ocki ng the rel ease of calciumfromthe endoplasm c
reticul um

B. depressing the synthesis of acetylcholine by inhibiting

CAT.

C. bl ocki ng the incorporation of finished acetylcholine into
synapti c vesicl es.

D. binding to the intracellul ar docking proteins.

E. acting at the presynaptic cal ciumchannels to decrease

conduct ance.
Wi ch of the follow ng agents is useful in slowing the rapid
progressi on of Al zhei ner(s di sease?
A Tacri ne
Scopol am ne
At racurium

Ondanesetron

m O O W

Mecanyl am ne

11



29.

30.

31.

32.

Al of the following are side effects associated with the
chroni c use of scopolamne for notion sickness EXCEPT:

A consti pation
dryness of the eyes
sedat i on
bradycardi a

warmred skin

O m O O W

I aphoresi s can be best induced with:
chl or pheni ram ne
pi | ocar pi ne

dant r ol ene

o 0 W »

vecur oni um
E. castor oil

Narrow angl e gl aucoma synptons can be precipitated by the
topi cal ophthal mc use of which of the foll ow ng agents?

A neosti gm ne

B. car banyl chol i ne
C. i sof | urophat e
D. atr opi ne

E. pi | ocar pi ne

Regeneration of the hydroxyl group of the acetyl cholinesterase
enzynme follow ng mal at hi on poi soning, can be accelerated wth:

A | or at adi ne

B. atr opi ne

C. sevin

D. pral i doxi ne
E. physosti gm ne

12



33.

34.

35.

Wi ch of the follow ng agents when used topically is the nost
useful to produce cyclopl egia

A phenyl ephri ne
physosti gm ne

B

C tropi cam de
D. ephedri ne
E

pr opr anol ol

Dantrol ene acts specifically by:
A Bl ocki ng synthesis of acetylcholine at CAT

B. Bl ocking the active transport of choline into somatic
nerves

C Aut o-f eedback i nhibition of acetylcholine release from
somati c nerves

D. Reduci ng sarcopl asm c rel ease of cal ci um
E. Produci ng a depol ari zi ng bl ockade at notor end-plate
nicotinic receptors

In the treatnent of bronchial asthnma a useful quaternary am ne
drug is:

A | pratropi um
B. Neost i gm ne
C Pral i doxi ne
D. Pr opr anol ol
E. At enol ol

13



36.

37.

38.

39.

Treatment of the nmuscarinic synptons follow ng toxic exposure to
mal athion is best treated with:

A

O 0O W

E

Physosti gm ne
Propant hel i ne
Edr ophoni um
Pral i doxi nme

At r opi ne

Degradati on by plasma pseudochol i nesterase is the primary route
of netabolismfor

A
B
C
D

E

At r opi ne

Edr ophoni um
Succi nyl chol i ne
Hexamet honi um

@&l | am ne

I njection of al pha-nethyl-p-tyrosine causes depl etion of
nor epi nephrine from synpat heti c neurons by inhibiting:

A

O 0O W

E

Phenyl et hanol am ne- n- net hyl transferase
Dopam ne- bet a- hydr oxyl ase

DCOPA decar boxyl ase

Tyr osi ne hydroxyl ase

Cat echol am ne transporter

Nor epi nephrine is inactivated by reuptake into the synpathetic
nerve termnals, uptake occurring via:

A

B
C
D

Post synapti ¢ al phal-adrenergi c receptors
Presynapti c al pha2-adrenergi c receptors
Presynapti c muscarinic receptors

A specialized transport site (U, or NET) |ocated on
presynaptic nerve termnals

Monoam ne oxi dase

14



40.

41.

42.

Reser pi ne causes depl etion of dopam ne in dopam nergic nerve
term nal s by:

A
B

I nhi biting vesicul ar enzyne dopam ne- bet a- hydr oxyl ase
I nhibiting transport of dopam ne into vesicles

| nhi bi ting reuptake of dopam ne into dopam nergic nerve
termnal s

Causi ng degeneration of dopam nergic nerve termnals

Inhibiting D, receptors

An angina patient is placed on 200 ng of propranolol daily for
one nonth. It is likely that the drug will produce:

A

Wi ch of the follow ng drugs woul d be definitely contraindi cated

An increase in the concentration of al pha-adrenergic
receptors in the heart

A decrease in the concentration of al pha-adrenergic
receptors in the heart

An increase in the concentration of beta-adrenergic
receptors in the heart

A decrease in concentration of beta-adrenergic receptors
in the heart

An increase in the concentration of nuscarinic receptors
in the heart

in a patient wth hypertension due to a pheochronocyt oma?

m O O W »

d oni di ne
Phent ol am ne
Desi pram ne
Prazosin

Pr opr anol ol

15



43.

44,

45.

The order of potency of norepinephrine (NE), epinephrine (EPI)
i soproterenol (1SO and phenyl ephrine (PE) in causing direct
rel axati on of bronchospasmi s:

A PE>l SCO>EPI >NE

PE=NE>| SO>EPI

| SO=EPI >NE>PE

EPI >NE>PE>| SO

m O O W

EPI >NE>| SO>PE

The order of potency of norepinephrine (NE), epinephrine (E)
i soproterenol (1SO and phenyl ephrine (PE) in causing
vasoconstriction of resistance blood vessel of the skin is:
A NE=EPI >PE>| SO

| SO>EPI NE>PE

PE>NE>EPI >| SO

NE>EPI >| SO>PE

m O O W

| SO=NE>EPI >PE

Concer ni ng phenoxybenzam ne:

A It is a reversible conpetitive antagoni st for beta-
adrenergic receptors

B. It is airreversible nonconpetitive antagoni st for beta-
adrenergic receptors

C. It is an irreversible antagoni st for al phal-and al pha2-
adrenergic receptors

D. It is highly useful as a general antihypertensive drug

E. It is a quaternary am ne used in treating bronchospasm

16



46.

47.

48.

The foll ow ng conpounds are good substrates for nonoam ne
oxi dase EXCEPT:

A Dopam ne
Anmphet am ne
Nor epi nephri ne

Tyram ne

m O O W

Epi nephri ne

Al the followi ng statenents concerni ng guanet hi di ne are correct
EXCEPT:

A One of its main side effects is orthostatic hypotension

B. It lowers blood pressure by inhibiting the stinulation of
evoked-rel ease of norepi nephrine

C. Its anti hypertensive action can be interfered wth by
concomtant adm ni stration of desipram ne

D. It is particularly useful in the treatnent of hypertension
caused by pheochr onocyt ona

E. It does not cross the blood:brain barrier

Propranolol is a useful drug in the treatnent of follow ng
condi ti ons EXCEPT:

A angi na pectoris

sonme cardi ac arrhythm as

B
C sone cases of essential hypertension
D. bronchi al ast hma

E

tachycardi a of thyrotoxicosis

17



49.

50.

51.

Al

the foll ow ng statenents concerning clonidine are correct

EXCEPT:

A

its antihypertensive effect is primarily due to an action
in the CNS

it has sonme ability to cause vasoconstriction

C sudden withdrawal of the drug in a hypertensive patient
may | ead to a rebound in blood pressure to high levels

D. it must be accunul ated by active transport to have its
ef fects.

E. it is a selective inhibitor of presynaptic al pha2-
adrenergi c receptors.

Al the follow ng statenments concerni ng EPI NEPHRI NE are correct

EXCEPT-:

A it increases the rate of diastolic depolarization of sinus
node pace-nmaker cells of the heart

B. it acts on beta2-adrenergic receptors of the cardiac
nmuscl e to produce inotropic and chronotropic effects

C. it increases the plasma | evel of gl ucose
it increases the cellular influx of Ca® occurring with
each action potential in the heart

E. it increases |ipolysis in adipose tissue

Agoni st acting on al pha adrenergic receptors cause contraction
of the snooth nuscle of all the follow ng organs or tissues
EXCEPT:

A

m O O W

bl ood vessel s

i ntestine

radial nuscle of the iris
spl eni c capsul e

vas deferens

18



Manni t ol :

A I's distributed throughout the intracellular and
extracel | ul ar spaces.

B Causes increased intracranial pressure.
C | ncreases extracel | ul ar vol une.

D. Is an orally effective diuretic.

E | s nmetabolized to glucuronic acid.

Acet azol am de:

A Acidifies the urine.

Inhibits the Na/K/ 2d synporter.

Can i ncrease intraocul ar pressure.

| ncreases the dissolution of kidney stones.

m O O W

Is actively transported into the |lumen of the proximnal
t ubul e.

Wi ch of the follow ng is NOT caused by hydrochol orot hi azi de?
Reduced |ithi um cl earance.

| ncreased uric acid reabsorption.

Met abol i ¢ al kyl osi s.

Ant agoni smof the effects of antidiuretic hornone.

| ncreased chol esterol and LDLs.

S Mo o0

ich of the following is affected by BOTH spironol act one and

am | oride?

A Car boni ¢ anhydr ase

B. The Na channel of the late distal tubule and collection
duct

C The Na/ K ATPase

The Na/d synporter
E. The Na/ K/ 2d synporter

19



56.

57.

58.

59.

Wi ch of the followng is affected by furosem de?
A Car boni ¢ anhydr ase

B. The Na channel of the late distal tubule and coll ection
duct

C. The Na/ K ATPase
D. The Na/d synporter
E. The Na/ K/ 2d synporter

Wi ch of the followng diuretics may inpair insulin secretion?

A Fur osem de

B. Hydr ochl or ot hi azi de
C Am | ori de

D. Manni t ol

E

Acet azol am de

Abrupt wi thdrawal of a glucocorticoid after a | ong course of
therapy often results in:

A Steroid psychosis
Adrenal insufficiency

Leukem a

Edena due to sodiumretention

ucocorticoids elevate blood uric acid due to lysis of
ircul ating | ynphocytes when used in

B

C.

D. Ost eopor osi s
E

a

ci

Acute | eukem a

Addi son' s di sease
Rheumatoid arthritis

Lupus erythmat osi s

m O O W »

Allergy to sulfa drugs

20



The drug of choice in the treatnment of Addison's disease is:

A Dexanet hasone
B. Pr edni sol one
C Predni sone

D. Corti sol

E. Ket oconazol e

Wi ch of the follow ng drugs irreversibly inhibits cyclo-
oxygenase | ?

A Dexamet hasone
Napr oxen
| ndonet haci n

Aspirin

m O O W

Cel ecoxi b

M soprostol is used to protect against which of the follow ng
effects of aspirin?

Decreased uric acid elimnation
Gastric bl eeding
Met abol i ¢ aci dosi s

Respiratory al kal osi s

m O O W »

Respiratory depression

Acet am nophen has all of the follow ng properties EXCEPT
A Hepat ot oxi ¢

Anal gesi c

Antipyretic

Anti-infl ammat ory

m O O W

Low potential for gastric irritation

21



64.

65.

66.

67.

Wi ch of the follow ng drugs is a selective inhibitor of cyclo-
oxygenase |17?

A

m O O W

Napr oxen

Cel ecoxi b

| bupr of en

| ndonet haci n

Acet am nophen

Wi ch of the follow ng drugs is useful in the treatnent of
patent ductus arteriosus?

A

m O O W

Sul fi npyrazone
Col chi ci ne

Met hot r exat e

| ndonet haci n

Peni ci |l | am ne

Wi ch of the followng is NOT sign of salicylate intoxication?

m O O W »

Hyperventil ation
Ringing in the ears
| npai red hearing
Vertigo

Hypot herm a

Probenecid and sul finprazone are effective in gout because they:

A

m O O W

I nhi bit cycl o- oxygenase |

I nhibit the reabsorption of urate
Limt phagocyte mobility

| nduce xant hi ne oxi dase

| nhi bit xant hi ne oxi dase

22



Wi ch of the follow ng drugs is contraindicated in gout?

A Acet am nophen
B. Manni t ol

C Col chi ci ne

D. Aspirin

E. Phenyl but azone

Which of the follow ng drugs woul d be the nost appropriate
choice for a patient with mld rheumatoid arthritis who could
not take aspirin?

A | ndornret haci n

B. Met hot r exat e

C | bupr of en

D. Chl or oqui ne

E. Peni ci |l | am ne

The anti oxi dant that has been denonstrated to be effective in
cardi oprotection studies is:

A Vitamn A

B. bet a- car ot ene

C. Vitamn C (ascorbic acid)

D. Vitamn D

E. Vitam n E (al pha-tocopherol)

Al of the following are strategies that have been used for

prevention of reperfusion injury EXCEPT:

A Use of allopurinol to inhibit xanthine oxidase

B. Addi ti on of superoxide disnutase and cat al ase when
restoring blood flow
Addition of ferric iron when restoring blood flow
Use of 21-am nosteroids as radical traps

E. Use of N-acetylcysteine as a radical trap

23



The oxygen species that is nost damaging to intracellular

proteins, lipids and nucleic acids in oxidative stress
conditions is:

A Q

B. oH

C )

D. HOG

E. CH
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