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1. For a patient with severe liver disease, drug doses should be decreased by >25% if 


A. the drug has a wide therapeutic index. 

B. the drug is not significantly bound to protein. 

C. the drug's metabolism is not flow limited. 

D. there is extensive metabolism and the drug is administered as a single dose. 

E. there is extensive metabolism and the drug is administered chronically. 


2. In treating the fetus for intrauterine cardiac arrhythmia with antiarrhythmic agents, which of the following statements is true? 


A. Drug disposition in the mother, the placenta, and the fetus must all be considered. 

B. Fetal pharmacodynamics play little role in the therapeutic response. 

C. Maternal toxicity is rarely a problem because the doses employed are very low. 

D. Only the parent drug, but not active metabolites, will reach the fetus. 

E. The placenta serves as a major barrier preventing the antiarrhythmic agent from reaching the fetus. 








3. Young infants generally require higher doses of drugs on a mg/kg basis because 


A. drug absorption is often impaired during the first few years of life. 

B. the metabolic clearance of most drugs is greater in infants than adults. 

C. the metabolic clearance of most drugs is slower in infants than adults. 

D. renal excretion of most drugs is slower in infants than adults. 

E. the volume of distribution of most drugs is greater in infants than adults. 






4. In the typical (text book case) intact animal, administration of norepinephrine 


A. decreases blood pressure. 

B. increases cardiac output. 

C. induces tachycardia. 

D. produces vasoconstriction. 

E. up-regulates -adrenergic receptors. 






5. A drug that is a weak organic base with a large oil:water partition coefficient is likely to be characterized by 


A. high affinity binding to 1-acid-glycoprotein. 

B. high affinity binding to plasma albumin. 

C. inaccessibility to the central nervous system. 

D. limited oral bioavailability. 

E. negligible reabsorption from the renal tubules. 






6. Competitive inhibition of the metabolism of Drug A by Drug B could occur under which of the following conditions? 


A. Drug A is metabolized by cytochrome P-450 and Drug B is eliminated by renal secretion. 

B. Drug A is lipid soluble and Drug B is water soluble. 

C. Drug A and drug B are each being metabolized at 10% of their Vmax rates. 

D. Drug A is present at a concentration in excess of its metabolic KM value. 






7. Which of the following serves as a substrate for the drug metabolic activity of the cytochrome P-450 system? 

A. adenosine triphosphate 
B. carbon monoxide 
C. glutathione 
D. molecular oxygen 
E. water 













8. An acute phase response associated with the onset of congestive heart failure causes an increase in the plasma concentration of 1-acid-glycoprotein. This change in protein concentration would result in which of the following changes for a chronically administered weak organic basic drug at its new steady state? 

A. decreased free drug concentration 
B. decreased total drug concentration 
C. decreased volume of distribution 
D. increased clearance of the drug 
E. increased half-life of elimination 





9. Which of the following is characteristic of sulfate ester formation? 

A. catalyzed by an enzyme in the endoplasmic reticulum 
B. increases membrane permeability of drug metabolite 
C. involves activation by ATP 
D. Phase I hydrolysis reaction 
E. utilizes NADPH and molecular oxygen 





10. Intrinsic hepatic clearance for a drug can be altered by 

A. alcoholic hepatitis. 
B. congestive heart failure. 
C. hypernatremia. 
D. spastic colon. 
E. systemic shock. 






11. You wish to compare Drugs A and B, given in equivalent doses. Upon distribution, A is confined essentially to the plasma whereas B is highly sequestered in muscle. Both are cleared primarily via glomerular filtration. Which of the following relationships applies to A versus B (in that order)? 

A. low versus high lipid solubility 
B. low versus high plasma concentration 
C. long versus short half-life 
D. short versus long duration of action 
E. small versus large volume of distribution 







12. The induction of the metabolism of a drug may 

A. be caused by acute administration of another drug. 
B. lead to an increased half-life of elimination. 
C. lead to increased oral bioavailability. 
D. lead to increased toxicity. 
E. result from increased degradation of the metabolic enzyme. 





13. Which of the following is a characteristic of the renal secretion of organic cations? 

A. Exit at the luminal membrane is directly coupled to Na+,K+-ATPase. 
B. Exit at the luminal membrane is mediated by an organic cation/proton antiporter. 
C. Intracellular accumulation is inconsistent with a storage compartment. 
D. Uptake at the basolateral membrane is driven by a H+ gradient. 
E. Uptake at the basolateral membrane is driven by a Na+ gradient. 





14. Therapy with ammonium chloride fails to enhance the renal excretion of a weak organic base. Which possibility is LEAST likely? 

A. Binding of the drug to plasma proteins is increased during bacterial infection. 
B. The drug contains a tertiary nitrogen. 
C. The drug exhibits a low oil:water partition ratio. 
D. The drug is poorly absorbed after oral administration. 
E. The drug will concentrate in gastric contents. 





15. Intracellular concentration of p-aminohippurate (PAH) by proximal renal tubular cells is 

A. achieved by cotransport with sodium. 
B. achieved by a sodium-dependent anion exchanger. 
C. coupled to dicarboxylate exchange. 
D. linked directly to Na+,K+-ATPase. 
E. stimulated by sulfate anions. 





16. Therapeutic doses of the loop diuretic and weak organic acid furosemide are ineffective in reducing peripheral edema in a 70 kg man with gouty arthritis. You suspect that 

A. furosemide is ineffective because its volume of distribution is expanded by fluid retention. 
B. furosemide will precipitate an attack of gout. 
C. low doses of salicylate would relieve his gouty attacks. 
D. the patient has been taking probenecid for his gout. 
E. urate blocks the receptors for furosemide action. 





17. Administration of sodium bicarbonate enhances the renal clearance of salicylate but not penicillin. Both drugs are weak organic acids. Applying FTA principles, you suspect this difference is primarily due to their different 

A. affinities for plasma proteins. 
B. oil:water partition coefficients. 
C. pKa's. 
D. rates of glomerular filtration. 
E. rates of tubular secretion. 







18. Drug A is a weak organic acid, (pKa 5) with a narrow therapeutic window. The drug is given by mouth once a day and excreted unchanged in the urine. Its systemic clearance from the plasma of a 70 year old, 70 kg patient is 1.5 ml per minute. Which of the following is LEAST likely? 

A. Drug A has an Foral of 0.9. 
B. Drug A has a volume of distribution of 10 liters. 
C. Drug A is 90% bound to plasma albumin. 
D. Drug A is secreted by the proximal renal tubules and partially reabsorbed. 
E. Onset of cardiac failure could result in long-lasting toxicity from Drug A. 





19. Drug C is a highly lipophilic weak organic base, pKa 8.5, that takes 4 hours to reach its peak plasma level when taken by the oral route. From FTA principles, Drug C is LEAST likely to 

A. be poorly absorbed from the gastrointestinal tract. 
B. be secreted by proximal renal tubules as acidic metabolites. 
C. be secreted into the bile in the form of metabolites. 
D. concentrate in gastric contents. 
E. undergo enterohepatic circulation. 





20. Administration of phenylephrine intravenously primarily leads to 

A. activation of 2-adrenergic receptors. 
B. a decrease in blood pressure. 
C. desensitization of 1-adrenergic receptors. 
D. a reflex decrease in heart rate. 
E. vasodilation. 



NOTE: The next 2 questions (Nos. 21 and 22) refer to the drug furosemide. 

In normal controls, furosemide is 96% bound to plasma proteins, has an apparent VD of 0.1 l/kg, an elimination half-life of 50 minutes and a Cl of 2.1 ml/min/kg. It is cleared equally by renal and non-renal systems. 



21. In a particular disease state the elimination half-life of furosemide has been observed to be double that observed in normal controls, whereas the total clearance of furosemide is unchanged. Which of the following would you expect? 

A. an increase in plasma protein binding 
B. an increased apparent VD 
C. an increased elimination rate constant (kelim) 
D. a decrease in diuretic response 
E. a decrease in renal Cl 













22. Drug Z displaces furosemide from its plasma protein binding sites. The percentage of free furosemide is observed in a given patient to increase from 4 to 8%. Which of the following would you expect compared to before Drug Z was administered? 

A. More furosemide will be filtered at the glomerulus. 
B. Non-renal clearance of furosemide will be decreased. 
C. The plasma concentration of total furosemide will be increased. 
D. Renal clearance of furosemide will be decreased. 
E. Renal tubular secretion would be inhibited. 






23. Drug A is a weak organic acid with a pKa of 4.0. At a duodenal pH of 6.0, Drug A is 

A. 1% ionized. 
B. 10% ionized. 
C. 50% ionized. 
D. 90% ionized. 
E. 99% ionized. 





24. If R is the resting, inactive state of a receptor and R* is the activated state of that same receptor, which of the following is a correct statement concerning the properties of drugs that bind at that receptor? 

A. An agonist has lesser affinity for R* than for R. 
B. An antagonist has greater affinity for R* than for R. 
C. An inverse agonist has greater affinity for R* than for R. 
D. A noncompetitive antagonist has equal affinity for R* and R. 
E. A partial agonist has greater affinity for R* than for R. 





25. All currently available -adrenergic antagonists (-blockers) have which of the following properties or physiological effects? 

A. are non-competitive antagonists 
B. are selective for 1 versus 2 receptors 
C. decrease heart rate 
D. have intrinsic sympathomimetic (partial agonist) activity 
E. increase systolic blood pressure 




NOTE: The next 7 questions (Nos. 26 to 32) refer to the following case. 

A patient is receiving drug X. This drug is completely absorbed and is metabolized by a single enzyme present exclusively in the liver. The patient's pharmacokinetic parameters for this drug have been determined and are: 

Foral = 0.75 
VD = 75 liters 
Cl = 750 ml/min 
% bound to plasma protein = 90 
KM = 80 g/ml 



26. The oral loading dose required to produce an initial concentration of 10 g/ml 

A. is 100 mg. 
B. is 133 mg. 
C. is 333 mg. 
D. is 1.00 gm. 
E. is 1.33 gm. 
F. is 3.33 gm. 
G. is none of the above. 
H. cannot be determined from the data given. 






27. The intravenous maintenance dose required to sustain a concentration of 2.0 g/ml 

A. is 0.1 mg/min. 
B. is 0.15 mg/min. 
C. is 0.5 mg/min. 
D. is 1.0 mg/min. 
E. is 1.5 mg/min. 
F. is 5.0 mg/min. 
G. is none of the above. 
H. cannot be determined from the data given. 





28. What fraction of total body X is lost in 1 minute? 

A. 0.001 
B. 0.00693 
C. 0.01 
D. 0.0693 
E. 0.1 
F. 0.693 
G. none of the above 
H. cannot be determined from the data given. 


29. The half-life of X 

A. is 6.93 min. 
B. is 50 min. 
C. is 69.3 min. 
D. is 100 min. 
E. is 500 min. 
F. is 693 min. 
G. is none of the above. 
H. cannot be determined from the data given. 





30. If an infusion of X is begun and no loading dose is given, at 5.0 hours the plasma concentration 

A. will be less than 25% of the steady state concentration. 
B. will be between 25 and 50% of the steady state concentration. 
C. will be 50% of the steady state concentration. 
D. will be between 50 and 75% of the steady state concentration. 
E. will be greater than 75% of the steady state concentration. 
F. cannot be determined from the data given. 






31. If X is infused intravenously at a rate of 2.5 mg/min, the steady state plasma concentration calculated assuming first order kinetics 

A. is 0.33 g/ml. 
B. is 0.5 g/ml. 
C. is 1.0 g/ml. 
D. is 2.0 g/ml. 
E. is 3.33 g/ml. 
F. is 10 g/ml 
G. is none of the above. 
H. cannot be determined from the data given. 





32. If X is infused intravenously at a rate of 2.5 mg/min, the actual steady state plasma concentration 

A. will be 0.33 g/ml. 
B. will be 0.5 g/ml. 
C. will be 1.0 g/ml. 
D. will be 2.0 g/ml. 
E. will be 3.33 g/ml. 
F. will be greater than 3.33 g/ml. 
G. will be none of the above. 
H. cannot be determined from the data given. 




END OF QUESTIONS CONCERNING THE ABOVE CASE AND DRUG. 





33. A patient treated with probenecid for chronic gout is given a thiazide diuretic for edema associated with cardiac failure. However, little or no diuretic action is apparent after the patient takes the thiazide. You determine its plasma level and find it to be within the high-normal therapeutic range. What is the best explanation? 

A. The patient forgot to take the probenecid. 
B. The patient forgot to take the thiazide diuretic. 
C. Probenecid inhibits the pharmacodynamic action of the thiazide diuretic. 
D. The thiazide diuretic and probenecid compete for renal tubular secretion. 
E. The tubular reabsorption of the thiazide diuretic is inhibited by probenecid. 





34. Both N-acetyl transferase and cytochrome P-450 enzymes display genetic polymorphism with respect to drug metabolism. Which of the following applies to people who are affected by the polymorphism? 

A. Rapid metabolizers are more prone to drug interactions involving the parent drug. 
B. Slow metabolizers are more prone to adverse reactions to the parent drug. 
C. Slow metabolizers are more prone to drug interactions involving the metabolite of the drug. 
D. Slow metabolizers have a shorter duration of action with a single dose of drug. 





35. Drug X has a volume of distribution of 6 l/kg. A patient has a plasma concentration of Drug X equal to 5 g/ml, and, based on the patient's clinical status, a concentration of Drug X equal to 15 g/ml is desired. The patient weighs 50 kg. What loading dose of Drug X should be administered intravenously? 

A. 0.3 gm 
B. 1.0 gm 
C. 3.0 gm 
D. 5.0 gm 
E. 10.0 gm 
F. 30.0 gm 
G. Insufficient information is provided to do the calculation. 





36. A patient is taking a drug which is not bound to plasma proteins and excreted solely by renal elimination. It is neither secreted nor reabsorbed by the kidney. The patient becomes pregnant. Which of the following adjustments in the drug's dosing should be anticipated to maintain the same steady state concentration during pregnancy as during pre-pregnancy? 

A. The amount per dose should probably be decreased. 
B. The amount per dose should probably be increased. 
C. The dosing interval should probably be decreased and the amount per dose decreased. 
D. The dosing interval should probably be increased. 
E. The dosing interval should probably be increased and the amount per dose decreased. 
F. Nothing needs be done. 











37. A patient is exhibiting toxicity from a drug. The plasma concentration of the drug is currently 100 g/l at steady state. The drug is being given intravenously at a dose of 1 mg/hour, and the drug's volume of distribution is 50 l. A drug concentration of 25 g/l is desired. How long should drug delivery be stopped to permit the desired drug level to be reached. 

A. 0.28 hours 
B. 1.4 hours 
C. 7 hours 
D. 14 hours 
E. 28 hours 
F. Insufficient information is provided to do the calculation. 





38. A patient has been taking a drug orally twice daily, 0.2 gm each dose. The drug is 50% protein bound and has a bioavailability of 50%. On presentation to the hospital the patient has a plasma drug concentration of 10 g/l. Assuming the patient has been compliant and that a level of 20 g/l is desired, what loading dose should be given intravenously? 

A. 0.2 gm 
B. 0.5 gm 
C. 1.0 gm 
D. 2.0 gm 
E. 5.0 gm 
F. Insufficient information is provided to do the calculation. 





39. Following withdrawal of a -adrenergic antagonist, an enhanced (or supersensitive) response to endogenous circulating catecholamines may occur. Which of the following is a correct statement about this process? 

A. Clinically significant response occurs only if the individual is sufficiently stressed so that abnormally high concentrations of catecholamine are released from the adrenal medulla. 
B. The enhanced physiological responses result in part from an increase in -receptor density. 
C. No clinically significant changes occur until several days after withdrawal of the drug. 
D. Sensitivity changes only in the heart. 
E. Sensitivity changes only in tissues with 1-adrenergic receptors. 





40. Which of the following is a true statement concerning a drug's properties ? 

A. An antagonist can block the action of a partial agonist but not the action of a full agonist. 
B. An antagonist has less potency than an agonist. 
C. The effects of a non-competitive antagonist are reversible. 
D. An inverse agonist can block the action of an agonist. 
E. A partial agonist has greater potency than an antagonist. 





***NOTE CHANGE OF QUESTION TYPE***
DIRECTIONS: The group of questions below is based on the following list of LETTERED headings and NUMBERED word or phrases. For each numbered questions, which may consist of a word, phrase or statement, select the ONE heading which is MOST CLOSELY RELATED to it and then blacken the oval containing the selected letter on the OpScan answer sheet. 

Each lettered heading may be used once, or several times, or may not be used at all. 



NOTE: The next 5 questions (Nos. 41 to 45) refer to the following data. 

Drug X is completely absorbed from the gastrointestinal tract within 2 hours after oral administration. Drug X is eliminated exclusively by hepatic metabolism, and it has a very low Clint. Drug X follows first order kinetics up to about 30 g/ml. At higher concentrations which approach the KM for metabolism, it does not follow first order kinetics and begins to approach zero order kinetics. In a typical 70 kg, 30 year old patient, pharmacokinetic parameters for Drug X are: 

Cl = 15 ml/min 
VD = 150 liters 
Foral = 1 
Bound to plasma protein: 95% 
Effective plasma concentration = 10-30 g/ml 

A. 300 mg 
B. 1.0 g 
C. 3.0 g 
D. 300 g/min 
E. 100 g 
F. 300 g 
G. 1 mg/min 
H. none of the above 






41. amount of Drug X removed each minute at a steady state concentration of 20 g/ml 



42. loading dose required to produce a plasma concentration of 20 g/ml 



43. maintenance dose required to maintain a plasma concentration of 20 g/ml 



44. amount of Drug X removed in 5000 min after administration of Drug X is halted at a plasma concentration of 20 g/ml 



45. total amount of Drug X present in the body at a steady state concentration of 20 g/ml 







***NOTE CHANGE OF QUESTION TYPE***
DIRECTIONS: In each of the questions below ALL of the phrases are correct EXCEPT one. Identify the INCORRECT phrase and blacken the oval containing the selected letter on the OpScan answer sheet. 




46. Cytochrome P-450 isozymes display each of the following properties EXCEPT 

A. affinity for molecular oxygen. 
B. broad substrate specificity. 
C. calcium dependent activation. 
D. inhibition by carbon monoxide. 
E. one iron atom per enzyme molecule. 





47. Formation of acetaminophen glucuronide is described by each of the following EXCEPT 

A. glucose and UTP are precursors. 
B. a glutathione adduct with an activated metabolite. 
C. Phase II conjugation reaction. 
D. a transferase enzyme catalyzes the reaction. 
E. a water soluble metabolite of acetaminophen. 






48. Each of the following describes the relationship between the drug acetaminophen and its cytochrome P-450-generated metabolite acetimidoquinone EXCEPT 

A. inactive - active. 
B. precursor - product. 
C. reduced - oxidized. 
D. therapeutic - toxic. 






49. The half-life for a drug might be altered by all of the following EXCEPT 

A. changing the renal clearance. 
B. changing the total clearance. 
C. decreasing the volume of distribution. 
D. increasing the maintenance dose. 
E. increasing the volume of distribution. 



50. All of the following properties of tissues (organs) determine the rate and extent of drug distribution to them EXCEPT 

A. membrane potential. 
B. mass of the tissue. 
C. nature/composition of the cell membranes. 
D. percent cardiac output to a tissue. 
E. pH of the tissue environment. 

***END OF EXAMINATION***
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1. The major function of serotonin outside of the central nervous system is to 


A. inhibit presynaptic parasympathetic neuroeffector transmission. 

B. modulate skeletal muscle function in the oropharynx. 

C. regulate heart rate independent of baroreceptor reflexes. 

D. serve as a vasoconstrictor. 

E. slow breathing during exercise. 




2. Diazepam is a benzodiazepine used as a sedative in neonatal intensive care units. In adult patients diazepam is bound to plasma proteins > 99%. In contrast, in newborn infants this binding is approximately 85%. Given the same average plasma concentration, a consequence of the decreased protein binding is 


A. higher free diazepam concentration. 

B. higher tissue diazepam concentrations. 

C. increased clearance of diazepam. 

D. lower VD. 

E. a shorter half-life for diazepam. 


3. FTA Pharmaceuticals released a new drug for the treatment of fluid retention in 1994. It is a novel agent that causes increased loss of excess fluid through the gastrointestinal tract. A number of obstetricians have prescribed the drug for fluid control in the third trimester of pregnancy. In 1997 the New England Journal of Medicine published a report stating that 2 in 1000 infants born to mothers taking this drug as prescribed had cleft palates. Which of the following statements is correct? 


A. The cleft palates are unrelated to the new drug. 

B. The new drug is a mutagen. 

C. The new drug is a teratogen. 

D. The new drug prevents normal repair of the naturally occurring cleft in utero. 

E. None of the above is correct. 






4. Since most drugs are metabolized by a number of pathways, pharmacogenetic differences leading to toxicity would be best characterized as 


A. autosomal autonomous. 

B. autosomal dominant. 

C. autosomal recessive. 

D. all of the above. 






5. The following pharmacogenetic abnormalities have a common feature: 


succinylcholine apnea 

warfarin resistance 

isoniazid hepatitis 

G-6-PD deficiency 


Which of the following statements describes that feature? 


A. All are associated with antituberculous therapy. 

B. All are determined by x-linked genes. 

C. All are predominantly found in Orientals. 

D. None has been linked to serious side effects. 

E. None has clinical importance unless the patient is exposed to an exogenous substance (e.g., a drug). 






6. Alteration in drug responsiveness is most commonly related to inter-individual differences in 


A. drug excretion. 

B. drug metabolism. 

C. gender. 

D. race. 

E. receptor number. 








7. Codeine is a commonly used opioid analgesic. It must be demethylated to morphine by cytochrome 

P-450 2D6 in order to manifest its analgesic effects. In a patient who obtains little or no relief from standard doses of codeine which of the following statements would be true? 


A. The patient is more likely to develop systemic lupus with procainamide. 

B. The patient may experience exaggerated sedation from a dextromethorphan-containing cough suppressant. 

C. The patient will be more susceptible to isoniazid-induced hepatitis. 

D. The patient will be refractory to morphine. 

E. The patient will have a prolonged diazepam half-life. 






8. Drug A is a weak organic acid with a pKa of 4.0. At a pH of 6.0, Drug A is 


A. 99% ionized. 

B. 50% ionized. 

C. 9% ionized. 

D. 20% non-ionized. 

E. 10% non-ionized. 






9. Which of the following is the most important factor in determining the absorption of a drug? 


A. concentration of drug in intestine 

B. diffusion coefficient 

C. oil/water partition coefficient 

D. pH of the small intestinal contents 

E. pKa 






10. The rate of absorption of a drug will determine 


A. bioavailability. 

B. intrinsic clearance. 

C. peak plasma concentration. 

D. steady-state plasma concentration. 

E. systemic clearance. 




11. Following the administration of a single dose of acetaminophen, a "water-soluble" drug, the plasma concentration is higher in an elderly patient when compared to a young adult. Which of the following can account for this higher plasma concentration of acetaminophen? 


A. decrease in hepatic blood flow 

B. decrease in the number of renal nephrons 

C. decrease in renal tubular secretion 

D. decreased serum albumin concentration 

E. decrease in total body water 




NOTE: The next 2 questions (Nos. 12 and 13) relate to the following description. 


Drug X has a high intrinsic clearance and an average bioavailability of about 30%. The average systemic clearance of Drug X is 70 liters/hour. 




12. A patient taking Drug X begins taking Drug A, known to induce the hepatic metabolism of Drug X. Which of the following would be expected for Drug X while taking Drug A? 


A. during an intravenous (IV) infusion, a decrease in renal clearance 

B. during an IV infusion, no change in steady-state plasma concentration 

C. an increase in oral bioavailability 

D. an increase in the systemic clearance 

E. an increase in the volume of distribution 






13. A patient taking Drug X begins taking Drug B, known to inhibit the hepatic metabolism of Drug X. Which of the following would be expected for Drug X while taking Drug B? 


A. during an IV infusion, a decrease in renal clearance 

B. during an IV infusion, an increase in steady-state plasma concentration 

C. an increase in oral bioavailability 

D. an increase in the systemic clearance 

E. an increase in the volume of distribution 


14. Terfenadine, a non-sedating selective H1 antagonist, has been reported to produce an unusual type of heart arrhythmia. Normally, terfenadine is converted to an acidic metabolite by CYP3A4, and terfenadine itself is observed in the plasma only to a small extent after an oral dose. However, when certain drugs that inhibit CYP3A4 are coadministered, increased incidence of terfenadine toxicity is observed. Which of the following best explains the pharmacokinetics of this drug interaction? 


A. an increase in the free fraction of the acidic, active metabolite 

B. an increase in the plasma concentration of the acidic, active metabolite 

C. an increase in the plasma concentration of terfenadine 

D. an increase in the rate of terfenadine metabolism 

E. an increase in the volume of distribution of terfenadine 






15. A patient taking digoxin begins taking quinidine. Digoxin is only slightly bound to proteins in plasma but has a very large volume of distribution (5.7 L/kg body weight). During the next two weeks, while the patient continues to take both digoxin and quinidine, the Css of digoxin is increased. Which of the following offers the best explanation for what is happening to digoxin? 


A. decrease in the free fraction in plasma 

B. decrease in systemic clearance 

C. increase in bioavailability 

D. increase in plasma protein binding 

E. increase in the T1/2 of digoxin 






16. Which of the following regarding the therapeutic index of a drug is correct? 


A. determines the T1/2 of the drug 

B. determines the VD of the drug 

C. measures the drug dose necessary to achieve the minimal effective concentration (MEC) 

D. measures the ratio between the drug's distribution to its site of action versus its distribution to non-affected tissues 

E. measures the ratio of the drug dose necessary for toxicity versus that for therapeutic effect 






17. Which of the following accurately characterizes an agonist? 


A. greater affinity for the active form of the receptor (R*) than the inactive form of the receptor (R) 

B. greater affinity for the inactive form of the receptor (R) than the active form of the receptor (R*) 

C. greater affinity for the receptor than an inverse agonist 

D. greater affinity for the receptor than a partial agonist 

E. poorer affinity for the receptor than an antagonist 






18. Acute administration of an anti-digoxin Fab antibody to a patient on digoxin would be anticipated to result in which of the following? 


A. decrease the bioavailability of digoxin 

B. decrease the plasma free fraction for digoxin 

C. decrease plasma total digoxin concentration 

D. increase the bioavailability of digoxin 

E. increase the plasma free fraction for digoxin 






19. Drug W has a volume of distribution of 10 L/kg. A patient has a plasma concentration of Drug W equal to 10 µg/ml, and, based on the patient's clinical status, a concentration of Drug W equal to 15 µg/ml is desired. The patient weighs 50 kg. What loading dose of Drug W should be administered intravenously to change to the new target concentration? 


A. 0.25 gm 

B. 0.5 gm 

C. 1 gm 

D. 2.5 gm 

E. 7.5 gm 

F. 10 gm 

G. Insufficient information is provided to do the calculation. 






20. A patient is exhibiting toxicity from a drug. The plasma concentration of the drug is currently 20 mg/L at steady state. The drug is being given intravenously at a dose of 0.12 gm/hour, and the drug's volume of distribution is 50 L. A drug concentration of 10 mg/L is desired. About how long should drug delivery be stopped to permit the desired drug level to be reached? 


A. 0.6 hours 

B. 1.2 hours 

C. 3.6 hours 

D. 6 hours 

E. 12 hours 

F. 36 hours 

G. Insufficient information is provided to do the calculation. 



NOTE: The next 5 questions (Nos. 21 to 25) are based on the following scenario. 


A patient is receiving Drug X. This drug is completely absorbed and is metabolized by a single enzyme present exclusively in the liver. The patient's pharmacokinetic parameters for this drug have been determined and are: 


Foral = 0.8 

VD = 80 liters 

Cl = 800 ml/min 

% bound to plasma protein = 90 

KM = 100 µg/ml 






21. The oral loading dose required to produce an initial concentration of 10 µg/ml is 


A. 800 mg. 

B. 720 mg. 

C. 1 gm. 

D. 1 mg. 

E. 6.4 mg. 

F. 10 gm. 

G. None of the above is correct, but the data are sufficient for determination of the loading dose. 

H. Loading dose cannot be determined from the data given. 






22. The intravenous maintenance dose required to sustain a concentration of 2.0 µg/ml is 


A. 0.1 mg/min. 

B. 0.16 mg/min. 

C. 0.6 mg/min. 

D. 1.0 mg/min. 

E. 1.6 mg/min. 

F. 6.0 mg/min. 

G. None of the above is correct, but the data are sufficient for determination of the maintenance dose. 

H. Maintenance dose cannot be determined from the data given. 


23. The half-life of X is 


A. 5.0 min. 

B. 6.93 min. 

C. 50 min. 

D. 69.3 min. 

E. 100 min. 

F. 500 min. 

G. None of the above is correct, but the data are sufficient to determine the half-life. 

H. Half-life cannot be determined from the data given. 






24. If an infusion of X is begun and no loading dose is given, at 5.0 hours the plasma concentration will be 


A. less than 25% of the steady state concentration. 

B. between 25 and 50% of the steady state concentration. 

C. 50% of the steady state concentration. 

D. between 50 and 75% of the steady state concentration. 

E. greater than 75% of the steady state concentration. 

F. The concentration cannot be determined from the data given. 






25. If X is infused intravenously at a rate of 24 mg/min, the steady state plasma concentration calculated assuming first-order kinetics is 


A. 0.3 µg/ml. 

B. 0.6 µg/ml. 

C. 1 µg/ml. 

D. 3 µg/ml. 

E. 30 µg/ml. 

F. 10 µg/ml 

G. None of the above is correct, but the data are sufficient to calculate the steady state concentration. 

H. Steady state concentration cannot be determined from the data given. 






26. Which of the following enzymes metabolizes both ethanol and acetaminophen? 


A. alcohol dehydrogenase 

B. cytochrome P-450 2E1 

C. glucuronyl transferase 

D. P-450 reductase 

E. sulfotransferase 


27. A drug that is a weak organic acid with a large oil/water partition coefficient is likely to be characterized by 


A. high affinity binding to alpha1-acid glycoprotein. 

B. high affinity binding to plasma albumin. 

C. inaccessibility to the central nervous system. 

D. limited absorption from the gastrointestinal tract. 

E. negligible reabsorption from the renal tubules. 






28. Drugs A and B are metabolized by the same isozyme of cytochrome P-450 (CYP3A4). Competitive inhibition of the metabolism of Drug A by Drug B is most likely to occur under which of the following conditions? 


A. Drug A and Drug B are being metabolized at 10% of their Vmax rates. 

B. Drug A and Drug B are present at concentrations equal to 2 times their KM values. 

C. Drug A and Drug B have low affinity for CYP3A4. 

D. Drug A and Drug B have poor oral bioavailability. 

E. Systemic clearance of Drug A and Drug B is limited by hepatic blood flow. 






29. Which of the following statements accurately describes the drug interaction upon coadministration of two weak organic acids that are tightly bound to plasma protein when no adjustment is made in the typical dose of each drug? 


A. At steady state the total plasma concentration of each drug is less than expected. 

B. The free fraction of each drug is smaller than expected. 

C. More binding sites on plasma albumin are available for each drug. 

D. The therapeutic effect of each drug is diminished. 

E. The volume of distribution of each drug is smaller than expected. 






30. Which of the following properties of a drug is most closely associated with its ability to cross the "blood brain barrier"? 


A. binding to plasma protein 

B. lipid solubility 

C. positive charge 

D. small size 

E. water solubility 



31. Which of the following is the most likely explanation for a decreasing steady-state plasma concentration of carbamazepine in a patient on chronic therapy with this drug? 


A. autoinduction of carbamazepine metabolism 

B. increased renal secretion of carbamazepine 

C. inhibition of carbamazepine metabolism by ethanol 

D. poor compliance with the dosing regimen 

E. saturation of metabolic elimination of carbamazepine 






32. The increase in heart rate observed following intravenous administration of histamine is caused by 


A. action at baroreceptors and reflex tachycardia. 

B. activation of cardiac -adrenergic receptors. 

C. activation of muscarinic receptors. 

D. constriction of blood vessels. 






33. Penicillin and salicylic acid are weak organic acids secreted by the renal tubules. You find that administration of sodium bicarbonate increases the renal clearance of salicylic acid but not penicillin. A difference between the drugs in which of the following would best explain this finding? 


A. binding to plasma proteins 

B. glomerular filtration 

C. oil/water partition coefficient 

D. pKa 

E. tubular secretion 






34. Drug A is a weak organic acid with a pKa of 3.4. It is 90% bound to plasma proteins and has a systemic clearance of 170 ml/min, 95% by the kidney in a 70 kg, 25 year old person. You predict that Drug A is cleared by 


A. extrahepatic metabolism. 

B. glomerular filtration with partial reabsorption. 

C. glomerular filtration without reabsorption. 

D. renal tubular secretion with partial reabsorption. 

E. renal tubular secretion without reabsorption. 












***NOTE CHANGE OF QUESTION TYPE***
DIRECTIONS: The group of questions below is based on the following list of LETTERED headings and NUMBERED words or phrases. For each numbered question, which may consist of a word, phrase or statement, select the ONE heading which is MOST CLOSELY RELATED to it and blacken the oval containing the corresponding letter on the OpScan answer sheet. 


Each lettered heading may be used once, or several times, or may not be used at all. 


A. acetyl-CoA 

B. carbon monoxide 

C. cytochrome P-450 

D. glutathione 

E. iron protoporphyrin IX (heme) 

F. molecular oxygen 

G. P-450 reductase 

H. phosphoadenosylphoshosulfate (PAPS) 

I. water 




35. co-substrate for formation of N-acetyl-isoniazid 




36. substrate necessary for hydrolysis reactions 




37. substrate necessary for hydroxylation reactions 




38. high energy cofactor for sulfotransferase 




39. diagnostic inhibitor of cytochrome P-450 catalysis 




40. enzyme that is responsible for most oxidative biotransformation reactions 




41. co-substrate for detoxication of activated acetaminophen 




42. binding site for non-competitive inhibition of drug metabolism by cimetidine 




NOTE: The next 4 questions (Nos. 43 to 46) relate to the following paragraph. 


Drug X is completely absorbed from the gastrointestinal tract within 2 hours after oral administration. Drug X is eliminated exclusively by hepatic metabolism, and it has a very low Clint. Drug X follows first-order kinetics up to about 30 µg/ml. At higher concentrations which exceed the Km for metabolism, it does not follow first-order kinetics and begins to approach zero-order kinetics. In a healthy 70 kg person, pharmacokinetic parameters for Drug X are: 


Cl = 100 ml/min 

VD= 25 liters 

Foral = 1 

bound to plasma protein: 95% 

effective plasma concentration = 10-30 µg/ml 


A. 125 mg 

B. 500 mg 

C. 5.0 gm 

D. 20 µg/min 

E. 200 µg/min 

F. 2 mg/min 

G. none of the above 




43. loading dose required to produce a plasma concentration of 20 µg/ml 




44. maintenance dose required to maintain a plasma concentration of 20 µg/ml 




45. total amount of Drug X present in the body at a steady state concentration of 20 µg/ml 




46. drug removed in one half-life after the administration of Drug X is halted at a steady-state plasma concentration of 10 µg/ml 




















***NOTE CHANGE OF QUESTION TYPE***
DIRECTIONS: Each of the numbered questions below is negatively phrased, as indicated by the capitalized, underlined, and bold type words, EXCEPT, NOT, FALSE, or LEAST. Select the ONE lettered answer or completion which is BEST in each case and blacken the oval containing the corresponding letter on the OpScan answer sheet. 




47. All of the following have been associated with the slow acetylator phenotype EXCEPT 


A. bladder cancers in fuchsin dye workers. 

B. isoniazid-induced peripheral neuropathy. 

C. phenytoin toxicity in patients taking the drug in combination with isoniazid. 

D. procainamide-induced lupus erythematosus. 

E. warfarin resistance. 






48. The absorption of a drug from the gastrointestinal tract depends on all of the following EXCEPT 


A. gastric emptying time. 

B. intestinal blood flow. 

C. the oil/water partition coefficient of drug. 

D. pKa of the drug. 

E. plasma protein binding. 






49. Each of the following factors in the elderly affects the handling of drugs EXCEPT 


A. decreased absorption. 

B. decreased glomerular filtration rate. 

C. decreased hepatic blood flow. 

D. decreased renal blood flow. 

E. increased adipose tissue content. 






50. Each of the following statements regarding -adrenergic receptors and associated drugs is correct EXCEPT 


A. Administration of isoproterenol would decrease cyclic AMP levels in the heart. 

B. Administration of propranolol to an asthmatic individual is potentially harmful. 

C. Chronic administration of propranolol to a patient diminishes heart rate. 

D. Chronic administration of propranolol to a patient increases receptor density in the heart. 

E. Consumption of a high salt diet would increase -adrenergic receptor density in the heart. 


51. Which of the following is the LEAST important property of a drug? 


A. bioavailability 

B. ED50 

C. route of elimination 

D. therapeutic index 

E. VD 






52. Which of the following is NOT a common mechanism of resistance to chemotherapeutic agents for cancer? 


A. increased affinity of the drug for its target 

B. increased drug metabolism 

C. increased efflux of drug from the cell 

D. increased expression of alternative drug targets 

E. increased expression of the drug's target 

F. increased repair of cell damage caused by the drug 






53. Which of the following is NOT a common alteration in tumor cells compared to normal cells? 


A. altered charge density on the cell surface 

B. altered gene expression 

C. altered phagocytosis or endocytosis 

D. decreased cell-cell adhesion and contact inhibition of movement 

E. increased inhibition of cell growth with increasing cell density 

F. increased secretion of proteases and other lytic enzymes 






54. All of the following may contribute to acetaminophen toxicity EXCEPT 


A. depletion of liver glutathione. 

B. increased dietary sulfate. 

C. induction of CYP2E1. 

D. inhibition of UDP-glucuronate synthesis. 

E. saturation of glucuronyl transferase. 






55. Molecular oxygen is a substrate for each of the following hemoproteins EXCEPT 


A. cytochrome c. 

B. cytochrome oxidase (a/a3). 

C. cytochrome P-450. 

D. hemoglobin. 

E. myoglobin. 






56. All of the following are characteristics of cytochrome P-450-mediated metabolic transformations of drugs EXCEPT 


A. drugs that bind to the heme iron are inhibitors. 

B. hydrogen peroxide is a necessary co-substrate. 

C. multiple isozymes may contribute to metabolite formation. 

D. reactions are dependent on NADPH. 

E. water is a product of every metabolic transformation. 

57. Each of the following factors is likely to affect the distribution of a small, lipid soluble drug that is a weak organic base EXCEPT 


A. capillary permeability. 

B. obesity. 

C. pH of body compartments. 

D. plasma protein binding. 

E. tissue protein binding. 






58. Administration of propranolol would be expected to alter the effects of all of the following agonists EXCEPT 


A. acetylcholine. 

B. epinephrine. 

C. isoproterenol. 

D. norepinephrine. 






59. In the proximal renal tubules probenecid exhibits all of the following characteristics EXCEPT 


A. binding to the PAH exchanger on the basolateral membrane. 

B. binding to the PAH exchanger on the brush border membrane. 

C. binding to the urate exchanger on the basolateral membrane. 

D. competition with penicillin secretion at the basolateral membrane. 

E. reabsorption by passive non-ionic diffusion. 


























60. PAH secretion by the proximal renal tubules is characterized by all of the following EXCEPT 


A. indirect stimulation by intracellular alpha-ketoglutarate. 

B. indirect stimulation by sodium ions. 

C. inhibition by dinitrophenol (DNP). 

D. inhibition by morphine glucuronide. 

E. inhibition by urate. 




***NOTE CHANGE OF QUESTION TYPE***
DIRECTIONS: Each of the numbered questions below, which may take the form of an incomplete statement, is followed by several lettered answers or completions. Select the ONE lettered answer or completion which is BEST in each case and blacken the oval containing the corresponding letter on the OpScan answer sheet. 




61. We would appreciate your response to the following question regarding your FTA class attendance. 


A. I attended 75% or more of the class sessions. 

B. I attended 50% - 74% of the class sessions. 

C. I attended 25% - 49% of the class sessions. 

D. I attended 1% - 24% of the class sessions. 

E. I did not attend class except for taking this examination. 




***END OF EXAMINATION***
1. D Blumer 

2. A Blumer 

3. A Blumer 

4. D Blumer 

5. E Blumer 
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8. A Hoppel 

9. C Hoppel 

10. C Hoppel 
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13. C Hoppel 

14. C Hoppel 
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