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Section A: Answer four of the following five questions. Each question is worth 12 
marks. 
 
1.  Elaborate, with examples, on your understanding of the following terms with respect to 
drug action (pharmacodynamics): 

(a) Competitive vs. non-competitive antagonism 
(b) Receptor selectivity vs. specificity 
(c) Inhibition of carrier molecules 

 
2.  Write short notes on the following, using examples where appropriate: 

The importance of dose response curves in toxicity testing  
The concept of selective toxicity as applied to antimicrobial drugs 
The difference between biomarkers, surrogate markers and clinical outcomes 

 
3.  Briefly discuss the following pharmacological concepts, using examples where 
appropriate: 

(a)  Receptor down regulation 
(b)  Therapeutic index  
(c)  Genetic predisposition to adverse drug reactions 
(d) Metabolic activation of prodrugs 

 
4. The diagram below illustrates 10 sites at which pharmacological intervention can be 
applied to modulate neurotransmission. In list form (1-10), describe the process depicted at 
each point together with a named drug example pertinent to each point of action. 
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5. Provide an example and describe the mechanisms of action and therapeutic applications 
of FOUR of the following six drug classes: 

Anti-folates 
Anti-cholinesterases 
Nucleoside analogs 
Anti-metabolites 
Anti-viral cytokines 
Topical glucocorticoids 
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Section B: Multiple choice section.  
Answer ALL 48 QUESTIONS. Each question is worth 1 mark. Record your answer on the 
SCANTRON sheet provided. 
There is only one correct answer per question. If you want to change your selection make 
sure you erase your first answer completely. 
If more than one answer is chosen or it is not clear which answer has been chosen then no 
marks will be awarded.  
 
1. Which of the following is an intracellular messenger associated with activation of G-
protein-coupled receptors? 

cAMP 
cGMP 
Diacylglycerol (DAG) 
Inositol triphosphate (IP3) 
All of the above 

 
2. Which one of the following is NOT a general mechanism by which tumour cells exhibit 
resistance to anti-cancer pharmacotherapy? 

Enhanced/altered expression of drug target 
Increased production of glutathione 
Enhanced expression of drug metabolizing enzymes 
Increased DNA repair capacity 
Increased expression and activity of drug efflux pumps (e.g. P-gp) 

 
3. Which one of the following options correctly allocates the anti-cancer drug examples with 
their respective modes of action? 
 

 Alkylating agents Anti-metabolites Topoisomerase 
inhibitors 

Anti-micro-
tubule 
agents 

Hormonal 
agents 

A Methotrexate Cyclophosphamide Doxorubicin Cisplatin Tamoxifen 
B Methotrexate Cyclophosphamide Doxorubicin Vincristine Tamoxifen 
C Vincristine Cyclophosphamide Methotrexate Vincristine Tamoxifen 
D Vincristine Tamoxifen Cisplatin Doxorubicin Cisplatin 
E Cyclophosphamide Methotrexate Doxorubicin Vincristine Tamoxifen 

 
4. Tumours exhibit resistance to anti-cancer drugs through several mechanisms. Which 
one of the following is NOT one of these? 

Increased expression of drug metabolizing enzymes 
Alterations in expression/structure of target genes 
Enhanced elimination mediated by glutathione 
Enhanced DNA repair capacity 
Increased expression and activity of drug efflux pumps (e.g P-gp) 

 
5. Which of the following is NOT an accurate description of a relationship between agonist 
and antagonist? 

(a) For a given receptor, the potency of an antagonist is always less than the potency of 
a ligand 

(b) Antagonists do not always inhibit binding of agonist to receptor 
(c) Competitive reversible antagonists cause a shift of the agonist’s concentration 

response curve to the right without affecting the maximal response 
(d) Competitive irreversible antagonists shift the agonist’s concentration response curve 

to the right and depress the maximal response 
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(e) Partial agonists can achieve complete receptor binding but exert less than maximal 
efficacy 

 
6. A ligand that activates a receptor (coupled to Gq) leading to G-protein mediated 
activation of protein kinase C and release of IP3 could be: 

Adrenaline acting on β2 adrenoceptors in smooth muscle 
Noradrenaline acting via pre-synaptic α2 receptors 
Noradrenaline acting on smooth muscle α1 adrenoceptors 
Acetylcholine acting on muscular nicotinic receptors 
None of the above 

 
7. A drug that has preferential binding to the R (resting) state of the receptor and shifts the 
equilibrium of that receptor towards the R state is a: 

partial agonist 
competitive reversible antagonist 
inverse agonist 
full agonist 
physiological antagonist 

 
 
8. Which of the following statements is CORRECT? 

Quinine has activity solely against targets in Falciparum species  
Artemesinin-based antimalarial drugs act too slowly to be effective on their own 
Resistance to sulphadoxine/pyrimethamine has resulted in its discontinuation as an anti-

malarial in at least one African country. 
Parasite resistance is no longer a problem for chloroquine therapy 
Amodiaquine was designed to be a safer alternative to chloroquine for malaria 

prophylaxis 
 
9. In the mechanistic classification of adverse drug reactions, which of the following 
statements best describes Type A (augmented): 

Reactions who biological characteristics can be predicted based on chemical structure of 
the drug 

Reaction predictable from the known pharmacology of the drug, usually dose-dependent 
Reaction not predictable from the known pharmacology of the drug, usually independent 

of its primary biological effect 
Reaction occurs many years after treatment following exposure to another drug 
Reaction caused by excessively high dose being administered in conjunction with 

another drug 
 
10. Which of the following is TRUE? 

Presynaptic muscarinic receptors serve to inhibit release of acetylcholine 
Most muscarinic cholinergic agonists and antagonists are selective 
The nicotinic ganglionic (neural) receptors make good targets for drug action because 

their effects are not widespread 
Levels of the second messenger, cAMP, are decreased by agonist activation of M2 and 

M4 receptors 
Neostigmine is a long-acting nicotinic receptor antagonist 

 
11. With respect to noradrenergic transmission: 

Inhibition of noradrenaline (NA) synthesis by a methylated analog of the amino acid 
phenylalanine is employed as a treatment for NA-secreting tumours 

Termination of NA activity occurs primarily via reuptake rather than degradation 
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Uptake 1 and 2 pathways are high affinity (neuronal) systems, whereas uptake 3 is a low 
affinity, high capacity system (muscle, endothelium) 

Increased neuronal calcium concentrations trigger NA release via a process involving 
transport proteins of the P-gp family 

NA binds only to post-synaptic receptors, not presynaptic receptors 
 
12. Which of the following statements regarding adrenergic antagonists is CORRECT? 

α-antagonists and β-antagonists exert similar effects on cardiac function 
α-antagonists are used to treat glaucoma by reducing intraocular pressure 
The primary difference between α1 and α2-selective antagonists is that α2 antagonists 

do not induce vasodilation 
β1-slective antagonists can cause airway resistance via decreased bronchial smooth 

muscle relaxation 
β1-antagonists reduce blood pressure via complex effects involving the cardiovascular 

and renal systems 
 
13. The activity of acetylcholine within the cholinergic synapse can be regulated: 

by antagonism of M1 receptors by endogenous pyruvate 
within the cholinergic synapse by acetylcholinesterase 
by carrier-mediated reuptake of acetylcholine into cholinergic nerve terminals 
by modulation of nicotinic Ach receptor activity through altering K+ channels 
all of the above 

 
14. Which of the following statements is TRUE? 

(a) Drugs such as cannabis and morphine belong to the class known as psychomotor 
stimulants 

(b) Ecstasy and LSD act through similar mechanisms 
(c) Both marihuana and ecstasy have legitimate medical uses 
(d) LSD is a highly addictive drug with long and painful withdrawal symptoms 
(e) Amphetamines act via the inhibition of neurotransmitter metabolism, elevating 

synaptic levels of serotonin  
 
15. With respect to cannabis use, which of the following combinations is CORRECT? 

Cannabinoid 
receptors 

Perceived effects Adverse effects 

 (a) G-protein coupled Increased appetite, 
euphoria, slowing of time 

Increased paranoia, 
tachycardia, 
bronchodilation 

 (b) Two types:  
CB1 and CB2 

Decreased appetite, 
aggressive excitability, 
heightened awareness 

Increased psychomotor 
performance, paranoia 
and risk of dementia 

 (c) G-protein coupled, 
multiple 2nd 
messengers 

Decreased appetite, 
euphoria, reduced 
awareness 

Increased paranoia, 
tachycardia, 
bronchodilation 

 (d) Five types:  CB1-5 
multiple 2nd 
messengers 

Decreased appetite, 
euphoria, dizziness, 
enhanced creativity 

Increased psychomotor 
performance and focus, 
schizophrenia risk 

 (e) GABA-ergic 
(ionotropic) 

Increased appetite, 
euphoria, slowing of time 

Increased paranoia, 
tachycardia, 
bronchodilation 

 
16. Which one of the following drugs was recently withdrawn due to safety 
considerations? 

Fluticasone (Flixotide) 
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Drospirenone (Yasmin) 
Diclofenac (Voltaren) 
Rofecoxib (Vioxx) 
Insulin Lispro (Humalog) 

 
17. Glucocorticoids can exert anti-inflammatory effects via several modes of action. 
Which of the following is NOT an accurate description of one of these mechanisms of action? 

Inhibition of NF-κB-mediated inflammatory gene expression 
Increased lipocortin expression, leading to decreased PLA2 activity 
Transcriptional up-regulation of genes containing a GRE in their promotor 
Non-receptor-mediated inhibition of COX-2 activity 
Inhibition of prostaglandin synthesis 

 
18. Which of the following drugs does not cause the induction of drug metabolism: 

rifampicin 
phenytoin 
phenobarbitone 
propranolol 
carbamazepine 

 
19. Poxicidin is an antibiotic with an area-under-the-curve (AUC) of 200 mg.h/L following a 
600 mg intravenous dose. What oral dose is required to achieve the same exposure if oral 
bioavailability is 40%? 

200 mg 
300 mg 
600 mg 
1500 mg 
2400 mg 

 
20. You have been asked to give an estimate of the time taken for a drug to be eliminated 
from the body after an i.v. bolus dose. Which of the following data would allow you to 
calculate this? 

The clearance (CL) 
The volume of distribution (V) 
The AUC 
CL and AUC 
V and CL 

 
21. The monoamine neurotransmitters are: 

acetylcholine, dopamine and glutamate 
GABA, noradrenaline and serotonin (5-HT) 
noradrenaline, dopamine and GABA 
serotonin, dopamine and noradrenaline 
glutamate, GABA and acetylcholine 

 
22. Which of the following descriptions of the process of cellular drug uptake is 
CORRECT? 

Endocytosis is the major internalization pathway for drugs <1000 Da 
Active transport requires energy, occurs against a concentration gradient, and is carried 

out by drug efflux pumps in the plasma membrane 
Passive diffusion occurs with polar drugs but not lipid soluble drugs  
Drugs that enter cells against a concentration gradient do so using either facilitated 

diffusion or receptor-mediated entry 
Large molecular weight drugs (>1000 Da) cannot enter a cell unless the plasma 

membrane is ruptured or impaired. 
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23. Benzyl penicillin is a rapidly ionized drug that is eliminated via the kidney. Which of 
the following statements is TRUE? 

Benzylpenicillin circulates predominantly in the free form, is not protein bound, and hence 
is rapidly cleared in the kidneys 

Benzylpenicillin is not ionized at physiological pH until it is metabolised and conjugated 
Greater than 90% of benzylpenicillin is cleared in the kidneys due to tubular secretion 
The majority of benzylpenicillin passing though the kidneys is filtered and excreted 
Renal clearance of benzylpenicillin is not influenced by pH 

 
24. Which statement is false? 

(a) Intravenous drug administration ensures a uniform dosage among patients. 
(b) Intravenous drug administration has the most rapid onset. 
(c) Drugs administered parenterally carry the most risks if the incorrect dose is given 
(d) Oral administration is often the most convenient method of drug dosing. 
(e) Oral drug administration is slow but a precise amount gets into the bloodstream. 

 
25. The pharmacological mechanism of action of the combined oral contraceptive “pill” is 
based on: 

High doses of sex steroids prevent conception by making the ovum resistant to sperm 
attachment and fertilisation 

Steroids in the pill act like androgens and so block the normal actions of female 
estrogens 

Maintaining constant levels of sex steroids stops the usual changes in the menstrual 
cycle and so prevents ovulation 

Maintaining high levels of sex steroids suppresses pituitary activity and so prevents 
ovulation 

Sex steroids present in the pill cause reduction in uterine gland formation and secretion, 
making the uterus unable to accept the fertilised ovum to implant. 

 
26. Which of the following is not a typical characteristic of a ligand-gated ion channel? 

receptor composed of subunits 
duration of effect in msec 
single polypeptide chain which transverses membrane 7 times 
require more than 1 molecule of neurotransmitter to activate receptor 
usually closed to ionic conductance 

 
27. Which of the following is an intracellular messenger associated with activation of G-
protein-coupled receptors? 

cAMP 
cGMP 
Diacylglycerol (DAG) 
Inositol triphosphate (IP3) 
All of the above 

 
28. Which of the following factors does NOT significantly alter the uptake and 
bioavailability of orally administered drugs? 

Stomach content (e.g. food, water) 
Degradation or metabolism by gut flora 
GI tract transit time 
Hydrolysis and decomposition by stomach/gut enzymes 
None of the above 

 
29. Statins are effective lipid lowering drugs which reduce the risk of cardiovascular mortality 
and morbidity. Which of the following statements is ACCURATE? 



Version 00000001 

 8

Statins all work via the same mechanism of action and have similar pharmacodynamic 
and pharmacokinetic properties 

Statins work primarily through improving the HDL/LDL cholesterol ratio and enhancing 
cholesterol clearance 

The benefits of statin treatment are particularly evident in patients with 
hypercholesterolemia but no history of cardiovascular disease 

Statins are an example of a drug where clinical response is strongly linked to dose 
Statins are generally well tolerated drugs with some rare but serious side effects that 

increase with dose 
 
30. Which of the following is correct? 

The toxicity of a compound is not affected by the test species 
The effect of long term exposure is always to produce the same toxicity seen after a 

single exposure to a toxicant 
The route of exposure can influence the toxicity observed 
All humans are equally susceptible to adverse drug reactions 
In silico testing is best performed last 

 
31. Which of the following is incorrect? 

Metabolism can result in the formation of a toxic metabolite 
Some toxicity tests have no applicability to humans 
All adverse reactions can be explained by the pharmacology of the drug 
Biological variability can influence dose-response relationships for adverse drug reactions 
DNA can be a target for chemically-reactive drugs or their metabolites 

 
32. Which of the following drug / side effect associations is false? 
 Drug      Adverse effect 

Oral contraceptives  Breast/ovarian cancer; deep vein thrombosis 
COX-2 inhibitors  Bowel cancer; hypotension 
Glucocorticoids  Immunosuppression; hyperglycemia 
Opioids   Constipation; itching 
Protease inhibitors  Nausea; diarrhoea 

 
33. Which of the following is CORRECT? 

All adverse reactions can be explained by the primary pharmacology of the drug  
There is involvement of the immune system in 80% of all adverse drug reactions 
Metabolism always makes a drug safer 
The pharmacological action of NSAIDS may contribute to their adverse effects on gastric 

mucosa 
Paracetamol causes liver damage through DNA binding 

 
34. Which of the following statements is INCORRECT? 

Poor acetylator status is associated with faster development of procainamide-induced 
lupus erythematosus 

A genetic polymorphism in the enzyme thiopurine methyl transferase is associated with 
life-threatening toxicity due to suxamethonium 

Drug-drug interactions may mimic the effects of a genetic polymorphism in drug 
metabolising enzyme activity 

Alcohol may alter the pharmacology of co-administered drugs 
A genetic polymorphism in the enzyme glucose 6-phosphate dehydrogenase is 

associated with haemolysis due to primaquine 
 
 
35. Which of the following statements regarding the interpretation of the findings of the major 
statin clinical trials is FALSE? 
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Statins reduce LDL-cholesterol levels in high risk populations by around 30% 
Statin treatment reduces incidence of coronary heart disease–related morbidity and 

mortality by around 20-40% 
Statin treatment does not lower plasma triglyceride levels or increase HDL levels 
Suppression of LDL-cholesterol levels correlates closely with reduce frequency of 

cardiovascular ‘events’ 
Evidence of clear benefit from statin therapy is strongest in studies of high risk groups 

with established risk factors 
 
36. Oral contraceptive efficacy can be reduced in the presence of some antibiotics: This is 
due to: 

direct effects of antibiotics on renal clearance of contraceptive steroid analogs 
the effects of antibiotics on intestinal flora, reducing rates of steroid metabolism and 

secondary absorption/uptake 
the effects of antibiotics on oral bacteria, decreasing rates of steroid metabolism and 

thereby minimizing activation of inactive pro-drugs such as mestranol 
competition for metabolic activation of steroidal pro-drugs between antibiotics and 

conjugated steroids 
direct effects of antibiotics on plasma binding proteins, reducing the half life of protein-

bound steroids 
 
37. Which of the following, a component of a common/y prescribed antibiotic, is added to 
overcome bacterial resistance? 

Beta-lactamide 
Penicillin G 
Fluoroquinolone 
Rifampicin 
Clavulanic acid 

 
38. Which of the following is NOT a drug target employed by antibiotics? 

Bacterial ribosome function 
Bacterial cell wall synthesis 
Bacterial lipid synthesis 
Bacterial protein synthesis 
Bacterial DNA synthesis 

 
39. The anti-arthritis drug Etanercept represents a new class of drug because: 

its synthesis is based on applications of recent advances in cloning technology 
it was designed with the specific molecular structure of its target molecule in mind 
it consists of a modified form of a soluble receptor, rather than a receptor ligand 
it is a polypeptide molecule rendered resistant to proteolysis through the incorporation of 

novel amino acid analogs 
it is a monoclonal antibody containing a human Fc region to reduce immunogenicity 

 
40. Which of the following descriptions of antibiotic mechanism of action is NOT correct? 

Daptomycin represent the first of a new class of antibiotic (a lipopeptide) that is active at 
the bacterial membrane 

Macrolides inhibit bacterial ribosomal function via preventing translocation movement 
along the mRNA strand 

Sulphonamides act as competitive inhibitors to block the folate biosynthesis pathway 
Tetracyclines have a pyrimidine-like structure that interferes with RNA chain elongation in 

the bacterial ribosome 
Vancomycin interferes with two aspects of bacterial function, synthesis of the bacterial 

cell wall and RNA synthesis 
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41. Which of the following statements concerning COX/PGHS inhibitors is correct? 
Aspirin is a reversible inhibitor of COX-1 but has minimal effects on COX-2 activity 
Paracetamol is a potent inhibitor of both COX-1 and COX-2 
Celecoxib and rofecoxib are more effective in the relief of pain and inflammation than 

more traditional NSAIDs 
Both COX isoforms are inhibited equally by all NSAIDs 
None of the above 

 
42. Which of the following statements regarding PEGylated interferon is correct? 

Conjugation to PEG improves the drug’s performance against resistant viruses 
Conjugation to PEG extends the drug’s half life in the body 
PEG is included with the drug to aid its absorption 
The PEGylated form is cheaper to make 
Conjugation to PEG reduces the hepatic toxicity of the drug by aiding its metabolism and 

excretion 
 
43. With respect to insulin delivery, which of the following is CORRECT? 

Inhalable insulin formulations are being developed but are unlikely to be available in the near 
future 

Orally active insulin suffers from the problem of first pass metabolism so is not effective in 
reducing postprandial hyperglycemia 

Injected insulin consistently delivers the same amount of insulin into the blood stream 
independent of the site of administration 

Insulin jet injectors are a recent delivery advance, yielding pain-free delivery of insulin with 
improved accuracy and consistency 

Insulin infusion pumps offer improved control of plasma glucose levels compared to most other 
forms of insulin delivery 

 
 
44. A so-called third generation combined contraceptive pill would contain: 

An estrogen plus a progestagen such as desogestrel or gestodene 
An estrogen plus a progestagen such as norithindrone or levonorgestrel 
High dose estrogen plus low dose progestagen with androgen-like activity 
Two kinds of progestagen with no estrogen 
None of the above 

 
45. From the following, chose which aspect of drug development is NOT one that is 
typically examined using animal or tissue models during the preclinical phase? 

Principle pharmacological activity 
ADME and pharmacokinetic parameters 
Acute and chronic toxicity profiles 
Suitable dose for subsequent clinical studies 
Therapeutic effectiveness 

 
46. Which compound may be an effective antidote in warfarin overdose: 

Aspirin 
Pralidoxime 
Vitamin K 
N-Acetyl cysteine  
Deferoxamine 

 
47. Which one of the following is NOT a common pharmacological approach to counteract 
the effects of a poison? 

Decrease absorption of the compound 
Administration of neutralising antibodies 
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Neutralise the toxin (or its metabolite) 
Enhance elimination of the compound 
Antagonise its biochemical/physiological effect  

 
48. A type-I diabetic patient is prescribed two forms of insulin; 1) an ultra-long acting form to be 
injected once per day, and 2) a fast acting formulation to be injected either just before or just after 
a meal. Which of the following options CORRECTLY DEFINES THE FORMS OF INSULIN 
PRESCRIBED? 

1 = Ultralente insulin, 2 = NPH insulin 
1 = Neutral insulin, 2 = insulin Glargine 
1 = Insulin Lispro, 2 = insulin Glargine 
1 = insulin Glargine, 2 = insulin Lispro 
1 = Insulin NPH, 2 = neutral insulin 

 


