1. [bookmark: _GoBack]Which of the following about pimobendan is FALSE?
a. It is a positive inotrope
b. It is a positive chonotrope
c. It inhibits phosphodiesterase III
d. It does increase intracellular calcium levels

2. Upon which channel do calcium channel blockers act?
a. L-type
b. N-type
c. T-type
d. D-type

3. Fill in the chart below with the representative calcium channel blocker
	Drug Name
	Family/class
	Vasodilation
	Suppression of cardiac contractility
	Automaticity suppression
(SA node)
	Conduction suppression
(AV node)

	Diltiazem
	Benzothiazepines
	+++
	++
	+++++
	++++

	Verapamil
	Phenylalkylamines
	++++
	++++
	+++++
	++++

	Amlodipine
	Dihydropyridines
	+++++
	+
	+
	0



4. Why would an overdose of a calcium blocker channel potentially cause hyperglycemia?

Beta cells of the pancreas have L-type calcium channels that when blocked result in insulin deficiency and resultant hyperglycemia




5. List 5 ions furosemide affects by either decreasing reabsorption or increasing renal excretion:

Na
K
Mg
P
Cl
Ca
H
Ammonium

6. List 7 potential adverse effects associated with furosemide administration

Ototoxicity
Electrolyte alterations
Impairment of the mucocilliary apparatus
Infertility
Sulfa effects: photosensitivity and blood dyscrasias: photosensitivity and blood dyscrasias
Interferes with thyroid function tests
Pancreatitis
7. At the level of the kidney…
a. Loop diuretics (e.g., furosemide) act at the _thick ascending loop of Henle. 

b. Thiazide diuretics (e.g., hydrochlorothiazide) act at the early distal convoluted tubule.

c. Potassium (K+)-sparing diuretics act at the _late distal convoluted tubule__

8.  What is Losartan? How does it differ from traditional ACE inhibitors?

Traditional ACE inhibitors exert their major effects by inhibiting the conversion of angiotensin I to angiotensin II.
Losartan is an angiotensin II receptor antagonist.  Angiotensin II is a powerful chemical that attaches to angiotensin receptors found in many tissues but primarily on smooth muscle cells of blood vessels. Angiotensin II's attachment to the receptors causes the blood vessels to vasoconstrict which leads to an increase in blood pressure.  Losartan (more specifically, the chemical formed when the liver converts the inactive losartan into an active chemical) blocks the angiotensin II receptor. By blocking the action of angiotensin II, losartan dilates blood vessels and thereby reduces blood pressure. 

9. Which of the following about Carvedilol is FALSE?
a. It has free radical scavenging properties
b. It blocks beta 1 (not beta 2) as well as alpha -1 receptors
c. Hypotension is a possible adverse side effect
d. The drug is primarily metabolized by the liver

10. Class Ia drugs (an example being procainamide and quinidine) prolong/shorten/have little effect (CIRCLE ONE) on repolarization time.


11. Class Ib drugs (an example being lidocaine and mexiletine) prolong/shorten/have little effect (CIRCLE ONE) on repolarization time.


12. Class Ic drugs (an example being flecainide) prolong/shorten/have little effect (CIRCLE ONE) on repolarization time.


13. Which of the following drugs is a nonspecific beta blocker?
a. Atenolol
b. Propranolol
c. Metoprolol
d. Esmolol

14. Which of the following is not considered to be a possible side effect of a vagolytic such as atropine?
a. Miosis
b. Constipation
c. Dry mouth
d. Keratoconjunctivitis sicca

15. Which of the following about Isoproterenol is true?
a. Stimulates B2 receptors, but not B1
b. Decreases conduction velocity in the AV node
c. Increases sinus node rate
d. Systemic hypertension is a possible side effect 

16. By what mechanism does amiodarone potentially exhibit its’ antifibrillatory effects?

Amiodarone prolongs the refractory period.



17. Which of the following is NOT a commonly reported side effect of amiodarone in people or dogs/cats?
a. Inhibition of T4 and T3 secretion
b. Hepatotoxicity
c. GI tract disturbances
d. Hemolytic anemia

18. Which of the following drugs abnormalities does not normally prolong the QT interval?
a. Sotalol
b. Procainamide
c. Lidocaine
d. Amiodarone

19. What class of antiarrhythmic is Ibutilide?

Class III

20. What is the mechanism of action of digoxin?
Digoxin inhibits the plasma membrane Na:K ATPase pump.
Cardiac myocytes exposed to digoxin extrude less sodium, leading to a rise in intracellular sodium concentration. In turn, the increase in intracellular sodium concentration alters the equilibrium of the sodium–calcium exchanger: calcium efflux is decreased because the gradient for sodium entry is decreased, while calcium influx is increased because the gradient for sodium efflux is increased. The net result is a rise in the intracellular calcium concentration. In response to this rise, the SR of the digoxin-treated cell sequesters more calcium. When the digoxin-treated cell depolarizes in response to an action potential, there is more Ca2+ available to bind troponin C, and tension development during contraction is facilitated.
In addition to its effects on myocardial contractility, digoxin exerts autonomic effects through its binding to sodium pumps in the plasma membranes of neurons in the central and peripheral nervous systems. These effects include inhibition of sympathetic nervous outflow, sensitization of baroreceptors, and increased parasympathetic (vagal) tone. Digoxin also alters the electrophysiologic properties of the heart by a direct action on the cardiac conduction system. At therapeutic doses, digoxin decreases automaticity at the AV node, prolonging the effective refractory period of AV nodal tissue and slowing conduction velocity through the node. These combined vagotonic and electrophysiologic properties underlie the use of digoxin in the treatment of patients with atrial fibrillation and rapid ventricular response rates; both the decreased automaticity of AV nodal tissue and the decreased conduction velocity through the node increase the degree of AV block, and thereby decrease the ventricular response rate.
In contrast to its effects at the AV node, digoxin enhances automaticity of the infranodal (His–Purkinje) conduction system. These divergent effects at the AV node and His– Purkinje system explain the characteristic electrophysiologic disturbance of complete heart block with accelerated junctional or accelerated idioventricular escape rhythm (referred to as “regularized” atrial fibrillation) in patients with digoxin toxicity.
21. During assessment of a patient who is receiving digoxin, which finding would indicate an increased possibility of toxicity?
a. Apical pulse rate of 60 bpm
b. Digoxin level of 1.5
c. Serum potassium level of 2.0
d. Serum potassium level of 4.8

22. In which of the following conditions might beta blocker therapy be contraindicated?
a. Hypertension
b. Essential tremors
c. Supraventricular tachycardia
d. Asthma

23.  A Newfoundland puppy is diagnosed with aortic stenosis.  Which of the following treatments is most likely to be indicated?
a. Atenolol
b. Aminophylline
c. Diazepam
d. Hydroxyurea

24. A mixed breed puppy is diagnosed with tetrology of Fallot.  Which of the following treatments is most likely to be indicated?
a. Atenolol
b. Aminophylline
c. Diazepam
d. Hydroxyurea

25. Hydrochlorothiazide’s site of action is the…
a. Thick ascending limb of the loop of Henle
b. Collecting duct
c. Proximal portion of the distal convoluted tubule
d. Distal portion of the distal convoluted tubule

26. Lisinopril is a(n)…
a. Angiotensin converting enzyme inhibitor
b. Beta blocker
c. Loop diuretic
d. Alpha agonist

27. A type of AV block characterized by progressive lengthening of the PR interval until the P wave fails to conduct is best treated with….
a.  Implantation of a VVI pacemaker
b. Does not require treatment
c. Atropine
d. Isoproterenol

28. Digitalis glycosides slow the heart rate in patients with systolic dysfunction as a result of all of the following EXCEPT:
a. Slowed AV nodal conduction
b. Enhanced vagal tone on AV node
c. Indirectly decreased sympathetic discharge
d. Enhanced responsiveness of the SA and AV node to norepinephrine

29. Which of the following drug : mechanism of action pairs is properly matched?
a. Digoxin : inhibits Na+ – K+ ATPase pump
b. Dobutamine – inhibits troponin I
c. Amrinone – blocks sodium, calcium, and repolarizing potassium channels.
d. Dopamine – inhibits the breakdown of cyclic AMP

30. The rapid heart rate sometimes seen after nitroglycerin administration is best explained by:
a. A direct positive chronotropic effect on the myocardium
b. Reflex sympathetic discharge due to a fall in systemic blood pressure
c. The ability of nitroglycerin to release norepinephrine from sympathetic nerve endings
d. A decrease in intracranial pressure

31. The effectiveness of digitalis in the treatment of atrial flutter is primarily due to its ability to:
a. Slow the rate of firing of the S-A node
b. Exert an atropine-like effect on the A-V node
c. Slow conduction through the A-V node
d. Decrease the refractory period through the A-V node

32. When digitalis therapy is initiated, serious cardiac arrhythmias may be caused by a deficiency of…
a. Na+ and K+
b. K+ and Mg++
c. Cl- and Na+
d. Na+ and Mg++

33. Which of the following medications is not reported to have dangerous interactions with digoxin?
a. Amiodarone
b. Verapamil
c. Spironolactone
d. Erythromycin

34. Digitalis toxicity manifested by premature ventricular contractions maybe treated with all of the following EXCEPT…
a. Lidocaine
b. Digitalis-specific immune FAB antibody
c. Phenytoin
d. Quinidine

35.  Thiocyanate toxicity is a potential adverse effect associated with…
a. Amrinone
b. Nitroglycerin
c. Milrinone
d. Nitroprusside
 
36. All of the following are actions of nitrates EXCEPT…
a. Reflex increase in heart rate
b. Ventricular size decrease
c. Ejection fraction increased
d. Decrease in preload

37. The sympathomimetic which will not directly increase systemic vascular resistance is…
a. Isoproterenol
b. Dobutamine
c. Norepinephrine
d. Dopamine

38. Compared to digitoxin, digoxin is or has…
a. More highly protein-bound
b. Prolonged elimination half-life
c. Eliminated through the kidneys
d. More extensively hepatically cleared

39. Which of the following is NOT a property of a class IA antiarrhythmic?
a. Prolong effective refractory period of Purkinje fibers
b. Decrease the rate of rise and amplitude of phase 0 depolarization
c. Prolong the QT interval
d. Facilitate inward sodium conductance during rapid depolarization

40. Lidocaine will…
a. Reduce effective refractory period of Purkinje fibers
b. Prolong effective refractory period of Purkinje fibers
c. Prolong the QT interval
d. Prolong the PR interval

41. Which of the following is NOT classified as IB antiarrhythmic?                                                                        
a.  Lidocaine
b.  Phenytoin
c. Procainamide
d. Mexiletine

42.  Which of the following drugs does NOT increase the effective refractory period of the A-V node?
a. Propranolol
b. Digoxin
c. Verapamil
d. Mexiletine

43. Which of the following has not been reported as a side effect associated with amiodarone administration in dogs?
a. Thyroid dysfunction
b. Ocular abnormalities
c. Hepatopathies
d. Renal failure

44. Class IC antiarrhythmics possess which of the following electrophysiological properties?
a. Markedly prolong repolarization
b. Markedly depress phase 0 depolarization
c. Inhibit calcium entry during plateau portion of action potential
d. Inhibit calcium entry during phase 0 depolarization

45. Which of the following is not a type I antiarrhythmic drug?
a. Quinidine
b. Procainamide
c. Phenytoin
d. Propranolol

46. Quinidine toxicity includes all of the following EXCEPT…
a. Thrombocytopenia
b. Diarrhea
c. Ventricular fibrillation
d. Hypertension

47. Which one of the following agents most closely resembles procainamide with respect to electrophysiological effects and mechanism of action?
a. Quinidine
b. Phenytoin
c. Propranolol
d. Bretylium

48.  Bronchiolar constriction is a rare but potentially dangerous side effect of…
a. Quinidine
b. Procainamide
c. Phenytoin
d. Propranolol

49. Which of the following is NOT an effect of quinidine?
a. Prolongation of the effective refractory period
b. Slows conduction velocity
c. Reduces spontaneous frequency of discharge of ectopic pacemaker
d. Has a positive chronotropic effect

50. Which of the following medications is contraindicated in a patient with untreated complete heart block?
a. Atropine
b. Procainamide
c. Isoproterenol
d. Hydrochlorothiazide

51. Which of the following answers is FALSE in regards to the Vaughan-Williams’s Class III antiarrhythmics?
a. Bretylium, adenosine, and sotalol are in this class
b. Possess diverse pharmacologic effects but share the capacity to prolong action potential duration and refractoriness in Purkinje fibers
c. Block outflow of potassium during cell repolarization
d. Do not alter phase 0 depolarization or resting membrane potential

52.  Contains iodine in molecular structure, is similar to thyroxine, and use is associated with thyroid dysfunction.
a. Bretylium
b. Amiodarone
c. Adenosine
d. Lidocaine

53.  A class IB antiarrhythmic, characterized by rapid association – dissociation from sodium channels.
a. Bretylium
b. Amiodarone
c. Adenosine
d. Lidocaine

54. Which of the following regarding sotalol is NOT true?
a. Prolongs action potential duration and effective refractory period by blocking sodium channels
b. Prolongs cell repolarization by blocking potassium channels
c. Produces bradycardia
d. Increases effective refractory period

55. Which of the following is a cardio selective beta blocker with a short elimination half-life that is only administered intravenously?
a. Propranolol
b. Sotalol
c. Esmolol
d. Butorphanol

56. Nonselective beta blocker which slows heart rate and also prolongs action potential duration by blocking transmembrane potassium currents.
a. Propranolol
b. Sotalol
c. Esmolol
d. Butorphanol

57. Nonselective beta blocker possessing quinidine-like membrane stabilizing effects
a. Propranolol
b. Sotalol
c. Esmolol
d. Butorphanol

58.  Which of the following is a FALSE statement concerning use of calcium channel blockers as antiarrhythmics?
a. Slows inward calcium current thereby decreasing the rate of spontaneous phase 4 depolarization in Purkinje fibers
b. Useful for slowing ventricular rate in atrial fibrillation
c. Hypotension may be a limiting side effect
d. Verapamil, diltiazem, and nifedipine all exert equally effective antiarrhythmic actions

59.  Metabolic alkalosis is NOT a common complication of the administration of…
a. Hydrochlorothiazide
b.  Sodium bicarbonate
c. Furosemide
d.  Acetazolamide

60.  Adverse effects associated with hydralazine include…
a. Reflex tachycardia
b. Hypertrichosis
c. Hyperexcitability
d. Diarrhea

61. Propranolol may cause all of the following EXCEPT…
a. Bradycardia
b. Bronchiolar constriction
c. Hyperglycemia
d. Reduced myocardial contractility

62. Which of the following antihypertensive agents acts primarily at arterioles?
a. Hydralazine
b. Nitroglycerin

63.  The expected onset of action of intravenous nitroprusside is…
a. Seconds
b. 5-10  minutes
c. 15 to 30 minutes
d. Several hours

64.  Which of the following statements concerning the use of sodium nitroprusside is FALSE?
a. It is metabolized to thiocyanate
b. It must be given by rapid IV push injection
c. It dilates both arterial and venous vessels
d. It is the drug of choice in a hypertensive crisis

65. The diuretic agent that acts by inhibiting aldosterone in the distal portion of the distal tubule is…
a. Spironolactone
b. Furosemide
c. Hydrochlorothiazide
d. Vasopressin
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