
Primary Pharmacology 2007.2 Thursday 6th Morning Session Candidate No.
Topic Questions Knowledge Score
1.1 Routes of

Drug
administrat
ion

(JT)

By what different routes can drugs be
administered?

Discuss the factors affecting absorption from
the oral route

Give examples of drug administration that
bypass the first pass effect

IV, IM, SC, o, rectal, inhalations, transdermal (5 to pass)

Incomplete absorption, gut bacteria metabolisim (digoxin), too hydrophilic ( atenolol), too lipophilic
(acyclovir)

Acid-base interactions (aspirin) co ingestants (First pass effect, GIT transit time) reverse transporter

All injections, GTN (patches, spray and sublingual tabs), transdermal fentanyl, rectal (partial)
II

1.2 Beta 2
agonists (JT)

What are the actions of beta 2 agonists in the
treatment of asthma?

Compare salmeterol and salbutamol

What are the side effects of beta 2 agonists?

Sm M relaxation/ Bronchodilatation, inhibit mast cell release, increase mucociliary activity
act via Gs protein, adenylyl cyclase and cAMP

Salbutamol- IV oral, or inhaled, short acting (4 hours)
Salmeterol - long acting (12 hours) - high lipid solubility - dissolves in sm m membrane (partial agonist)

Not useful for acute

Skeletal Muscle tremor, (lactic acidosis), tachycardia, (tachyphylaxis), hypokalaemia, -transient hypoxaemia
(any 2)

II

1.3
Paracetamol
(JT)

Describe the pharmaco-kinetics of a single
dose of oral paracetamol

How is paracetamol eliminated from the
body?

Describe the mechanism of liver damage
caused by paracetamol toxicity

Peak 30- 60 min, slightly prot bind

Liver metabolised via microsomal enzymes, (sulphate and glucuronide) 5% hydroxylated and conjugation
with glutathione/cysteine via P450 (< 5% excreted unchanged),

N ac benzoiminoquinone reacts with sulphhydryl groups on proteins. (Prevention using N ac cysteine)

12
1.4 Agents for
gout (AS)

1, Describe the mechanism of action of
colchicine (1 and 3 to pass)
Prompt - Does colchicine have an effect on
uric acid?

2. What are the indications and dosage of
colchicine? (either 1 or 2 to pass)

1 anti-inflammatory effect (binds to tubulin, inhibits WBC migration and phagocytosis)
2 inhibits formation of leukotriene B4
3 No effect on uric acid metabolism

1 treatment of acute episodes (0,6-1.2 mg 12h until pain reduces or diarrhoea- 8mg fatal)
2 prophylaxis of recurrent episodes (0.6 mg od-tds)
3 (bonus) preventing Mediterranean fever, treating sarcoid arthritis and hepatic cirrhosis

1.5 PIT (AS) Name some of the ingredients in over-the- 1 ethanol



counter preparations that may cause toxicity
(3 of 7 to pass)

Give one example

2 antihistamines
3 salicylates
4 caffeine
5 local anaesthetics
6 sodium
7 sympathomimetics

1 sympathomimetics and Type-1 DM, HT, asthma, hypothyroidism
2 salicylates and children (Reye's syndrome), PUD, coagulopathies
3 antihistamines, ethanol and drowsiness
4 sympathomimetics and caffeine and agitation, headaches, interstitial nephritis
5 drug interactions

Final Score



2.4 Levodopa Why is levodopa used in combination
with carbidopa?

What are the adverse affects of levodopa?

Carbidopa is a peripheral dopa decarboxylase inhibitor. Because it doesn't penetrate the blood brain barrier, it
reduces the peripheral metabolism of levodopa -> t levodopa levels, t half-life resulting in more dopa being
available for entry into brain to exert its effects.

GIT: Anorexia, nausea and vomiting in up to 80% of patients. Due to stimulation of emetic centre in brainstem.
Incidence J, to < 20% if a peripheral decarboxylase inhibitor is added.
CVS: Arrhythmias-tachycardia, ventricular ectopics, AF, Due to t catecholamine formation peripherally.

Postural hypotension
Dyskinesias: Up to 80% of those receiving levodopa for long periods,
Behavioural effects: Depression, anxiety, agitation, insomnia, nightmares, euphoria and mood changes. More
common if taking a levodopa with a decarboxylase inhibitor. Due to higher levels presenting to the brain.
Fluctuations in clinical response occurs with increasing frequency as treatment continues,
Miscellaneous: Mydriasis, acute glaucoma, Coombs positive haemolytic anaemia, gout, abnormalities of taste
and smell,

Brownish discolouration of saliva, urine or vaginal secretions, priapism, abn urea, LFTs.
Drug Interactions: Pyridoxine enhances metabolism of levodopa. Hence effect J,.

3 systems to pass

2.5
Penicillamine
(MS)

What are the therapeutic uses of
Penicillamine (2)

List the adverse effects of D-
Penicillamine (occur in up to
1/3 of patients) (2).

Wilsons disease
Copper poisoning
Severe rheumatoid arthritis (occasionally)

Nausea and Vomiting
Nephrotic Syndrome
Hypersensitivity (avoid if history of penicillin allergy)
Pancytopaenia
Pemphigus
Myasthenia
Optic atrophy
Arthropathy

II

Final Score



Primary Pharmacology 2007.2 Thursday 6th Afternoon Session Candidate No.
Topic
2.1 First pass
effect (BF)

2.2 HI blockers
(BF)

2.3 Morphine

Questions

What is the first pass effect?

PROMPTS
What factors reduce the amount of an
orally administered drug reaching the
systemic circulation?
To which routes of drug administration is
it important?
By what mechanisms does the first pass
effect occur? Prompt Any sites of
metabolism other than the liver?
What is the formula for the extraction
ratio?
What are the clinical uses of HI
antagonists?

What are the major adverse effects?

What are the significant potential drug
interactions

How is Morphine metabolised?

What opioid receptor sites does it act on?

What is the mechanism of action at the
cellular level?

Knowledge

I The reduction in the absorbed dose of a drug that reaches the systemic circulation (plus 2 or 3)

2 Relates to drugs administered orally and to some extent rectally
• K "

3 Results in reduced bioavailability

Oral =?- rectal

1 Liver metabolism. 2 Portal blood metabolism 3 Out wall metabolism 4 Bile excretion

1 ER = CL liver/ Q (Q @ 90L/hr in normal 70kg person)

1 Allergic reactions; rhinitis.urticaria, possible role in type 1

2 Motion sickness (best as preventers)

3 Vestibular disturbance

4 Nausea and vomiting (esp in pregnancy)

5 Sedation (mentioned as SFX in book)

6 Serotonin antagonist (cyproheptadine)

7 Drug induced Parkinsonism

1 Sedation, 2 Antimuscarinic effects, 3 Seizures, 4 Postural hypotension, 5 Drug allergy

• Additive effect with other sedatives
• Additive effect with Muscarinic and alpha-blocking drugs
• Grapefruit juice inhibits same p450 group
Converts to polar metabolites in form of glucuronides in liver
Primarily conjugated to morphine-3-glucuronide (M3G)—meuro-excitatory properties.
10% of morphine conjugated to morphine-6-glucuronide (M6G)-»analgesic effect

Full agonist at u receptor. But also acts on K and 8 receptor sites

By binding to specific G protein-coupled receptors in brain and spinal cord

1. Close voltage-gated Ca channels -»• j Ca influx on presynaptic nerve terminals and i transmitter release
2. Hyperpolarise postsynaptic neurones by t K conductance — *• inhibitory postsynaptic potential

Score



3
Primary Pharmacology 2007.2 Friday 7th Morning session Candidate No.

Topic Questions Knowledge Score
3.1 P450 (MS) What is the role of Cytochrome

P450 in drug metabolism?

What are the effects of
oxidation on the drug?

List the basic mechanisms by
which Cytochrome P450
enzymes are induced.

Give examples ? (1 each).

Transfers activated oxygen to the drug to form the oxidized metabolite of the drug

More polar
more easily excreted
May be inactivated

(2 of 3 to pass)

Enhancing the rate of synthesis (1 to pass)
Reducing the rate of degradation

Enhanced synthesis; Dexamethasone, Phenobarbital
Reduced degradation; Clotrimoxazole, ethanol

12

3.2 Clonazepam
(BD)

What is the mechanism of
action of clonazepam?

What are the clinical uses of
clonazepam?

What properties make
clonazepam an effective
anticonvulsant.

Binds to GABA-A, potentiates GABAergic inbibition through hyperpolarisation (does not act as direct GABA
analogue), increases frequency of chloride channel opening, acts throughout brain but the distribution of the different
GABA A receptor isoforrns varies across the CNS

Strong amnestic effect, anticonvulsant, anxiolytic, sedative-hypnotic

Lipid soluble/blood brain barrier, acts on alpha 1 GABA receptor isoform, potentiates inhibitory interneurones

3.3 Aspirin
(BD)

What is the mechanism of action of aspirin?

Describe what happens to aspirin in the gut
following oral administration.

How is aspirin eliminated from the body?

What are the adverse effects of aspirin?
(three to pass)

Irreversibly inhibits cyclooxygenase (COX I and II) - reduces prostaglandin synthesis from arachidonic
acid
Highly soluble in acid environment of stomach as It is a weak acid (rapidly absorbed)
Becomes much less soluble (100 times less) hi the alkali environment of the upper small bowel
Most of administered dose is absorbed in the small bowel (due to vastly increased surface area)
Possibility of formation of concretions/bezoars
Hydrolysed by tissue esterases to salicylate and acetic acid
salicylate conjugated with glucuronide or glycine to form
salicyuric acid
first order kinetics at low doses - zero order kinetics at higher doses
Then renally excreted - pH dependent resorption, amount excreted related to urine volume
Asthma - leukotriene production
Bleeding - inhibition of thomboxane production in the platelet
Peptic ulceration - reduction of PGE1 and PGI2 that increase gastroprotective mcous production by the
gastric mucosa
CNS - tinnitus, nausea, vomiting, seizures, respiratory alkalosis - direct CNS toxicity
Metabolic acidosis - uncoupling of oxidative phosphorylation
Allergy - idiopathic
Renal failure - inhibition of PGE1 production in renal medulla

/2



)
3.4
Acetazolamide
(SB)

What are the actions of
acetazolamide

What are the toxic effects of
acetazolamide? (at least one)

PROMPT: Can renal &/or
hepatic disease increase the risk
of adverse effects?

Carb anhydrase inhibitor, ciliary body, choroid plexus, prox. renal tubules (plus one organ)

Hyperchloraemic metabolic acidosis
Renal stones (PO/i, Ca)
Renal K+ wasting
Drowsiness, parasthesia
Increased risk of neurological toxicity with renal failure (reduced renal elimination)
Hepatic encephatopathy in patients with cirrhosis (reduced renal excretion *

3.5
Dantrolene
(SB)

Describe the actions of
Dantrolene

What are the uses?

What is the dose for acute
management of malignant
hyperthermia?

ACTIONS
« Interferes with release of Ca++ from SER, by binding to the SER Ca** channel ("ryanodine receptor"),

hence reducing excitation coupling,
• Motor units that contract rapidly are more sensitive (hence only slight depression of cardiac and

smooth muscle)
USES:

« Spasmolysis (cerebral palsy, MS, stroke)
• Malignant hyperthermia (hereditary impairment of SER to sequester/reuptake calcium that has been

released into the cell)
DOSE for MH: 1 mg/kg IV, repeat as needed to 10 mg/kg

Final Score



ACEM PRIMARY 1/2008 Pharmacology VIVA Morning Day 1 Candidate Number AGREED MARK.

TOPIC QUESTION ESSENTIAL KNOWLEDGE NOTES
Second
Messengers

In reference to drug action what is a
second messenger?

What steps are involved in the action of a
drug via a second messenger ?
(Prompt - Illustrate this with an example)

A chemical eg Ca++ or cAMP that converts
receptor binding to end effect through the
production of an active intracellular element.

Extracellular ligand specifically detected by a cell-
surface receptor.
Receptor triggers the activation of a G protein
located on the cytoplasmic face of the plasma
membrane.
Activated G protein changes the activity of an
effector element (usually enzyme or ion channel)
This element changes the concentration of the
intracellular second messenger.

Example cAMP - Gs stimulates adenylyl cyclase
which converts intracellular ATP to cAMP which
stimulates cAMP-dependent protein kinases.
Ca, Phosphoinositides
cGMP
(Pass -understanding of the concept that there may
be a secondary process producing drug effect and
able to name at least 1 second messenger)



Angiotensin 2
Blockers

Describe the pharmacodynamics of
therapeutic drugs that modulate the effect
of angiotensin
(Prompt to ACE & receptor blockers)
What are the advantages of Angiotensin
2 receptor antagonists over ACE
inhibitors ?
(Specifically with respect to side effects)

ACE inhibitors - bind ACE reversibly preventing
conversion of AI to AIL
Inhibitory action on the renin-angiotensin system
Stimulating action on the kallikrein-kinin system
Angiotensin II inhibitors - competitive antagonists
at AII receptor.
As All inhibitors do not result in production of
bradykinins, there is a decreased incidence of
cough and angioedema.
Potentially greater effect as enzymes other than
ACE can generate All
(Pass - able to describe actions and basic effects of
ACE inhibitors and understanding that All
receptor antagonists and ACE inhibitors have
different mechanisms.)

LMWH What are the pharmacodynamic
differences between low molecular
weight and unfractionated heparin?

What are the advantages of low
molecular weight heparin over
unfractionated heparin?

Enoxaparin predominantly binds and inhibits
factor Xa function, UFH binds to AT that inhibits
factors II, IX, X

Single daily or divided subcutaneous doses -
facilitates patient mobility and OPD management.
Routine monitoring not required (not mentioned in
book) Reduced bleeding risk. Lower incidence of
HTTP. Improved efficacy over unfractionated
heparin in ACS.
Increased bioavailability

(Pass - dosage differences and bleeding risk as
well as factors II and LX less inhibited by LMWH
(or at least that APTT is not accurate measurement
of anticoagulation)



Atropine What is the mechanism of action of
atropine ?

What are the toxic effects of atropine?
(Prompt - due to excessive use or abuse)

What are the therapeutic uses for
atropine ?

Antimuscarinic at cholinergic receptors

Tachycardia, flushing, dry skin mucous, mydriasis
membranes, ileus, urinary retention, acute angle
glaucoma, central anticholinergic syndrome
(delirium with visual hallucinations)

Symptomatic bradycardias, especially when
vagally mediated. OOP poisoning/ Inocybe
Mushroom poisoning, drying of secretions.
Adjunct to reversal of non depolarising muscle
relaxants and suxamethonium administration in
young infants. Antispasmodic, mydriatic.

(Pass - antimuscarinic, at least 2 indications and 3
adverse effects involving 3 different body
systems)

Octreotide Explain the rationale for the use of
octreotide in upper gastrointestinal
bleeding

What are the pharmacokinetic
differences between octreotide and
somatostatin?

(Supp Question - What other agents may
be useful in the prevention and treatment
of upper GI bleeding)

Octreotide reduces splanchnic blood flow, (? By
glucagon release inhibition) therefore reduces
portal venous pressure. This reduces blood loss
from bleeding oesophageal varices and in some
cases of severe duodenal ulcer related bleeding.

Octreotide is a somatostatin analogue that has a
longer half life than somatostatin (1.5hrs vs 3 min)
so can be given as an IV infusion or
subcutaneously.
(Pass - reduces splanchnic blood flow)



ACEMPRIMARY 1/2008 Pharmacology VIVA Afternoon Day 1 Candidate Number AGREED MARK.

TOPIC QUESTION ESSENTIAL KNOWLEDGE NOTES
Competitive vs
Irreversible
Antagonists

What is an antagonist ?

Explain the difference between a
competitive and irreversible antagonist
(Illustrate this with an example)

Receptor antagonists bind to receptors but do not activate them, The primary action of
antagonists is to prevent agonists from activating receptors
In the presence of a fixed concentration of agonist, increasing concentrations of a
reversible competitive antagonist progressively inhibit the agonist response; high
antagonist concentrations prevent response completely, eg Propranolol and
Noradrenaline
Irreversible antagonists bind to the receptor either by forming a covalent bond with the
receptor or by binding so tightly that the receptor is unavailable for binding of the
agonist eg Phenoxybenzamine vs adrenaline

Changes in agonist concentration-effect curves produced by a competitive antagonist
(Panel A) or by an irreversible antagonist (Panel B). In the presence of a competitive
antagonist, higher concentrations of agonist are required to produce a given effect; thus
the agonist concentration (C') required for a given effect in the presence of
concentration [I] of an antagonist is shifted to the right, as shown. High agonist
concentrations can overcome inhibition by a competitive antagonist, This is not the
case with an irreversible (or noncompetitive) antagonist, which reduces the maximal
effect the agonist can achieve, although it may not change its £€50.
Pass Be able to distinguish between competitive and irreversible antagonist

Loop Diuretics How does frusemide exert its action ?

What are the adverse effects of frusemide?
(Are any other organ systems effected ?)

Selective inhibition of Nad reabsorption in the thick ascending loop of Henle

Hypokalemic Metabolic Alkalosis Ototoxicity Hyperuricemia Hypomagnesemia .
Allergy Skin rash Eosinophilia Interstitial nephritis Hyponatremia

Pass - Na & loop of Henle, 4 adverse effects incl hypokalaemia & one non electrolyte

Methylxanthine What are the organ system effects of
theophylline ?
(Prompt both therapeutic and toxic)

CNS: Mild cortical arousal with increased alertness and deferral of fatigue,
Bronchodilation. Nervousness and tremor. Overdose causes medullary stimulation,
convulsions and death.

CVS: Positive chronotropic and inotropic effects by inhibiting presynaptic adenosine
receptors in sympathetic nerves and increasing catecholamine release at nerve endings.
Produces tachycardia, increased cardiac output and BP. May cause arrhythmias.

GIT: Stimulates gastric acid and digestive enzymes secretion.

Kidney: Weak diuretic from increased glomerular filtration and reduced tubular sodium



How do these effects of theophylline
correlate to its serum concentrations ?

reabsorption.

Lung: Bronchodilation by relaxing airway smooth muscle and inhibits antigen-induced
release of histamine from lung tissue.

Theophylline has a narrow therapeutic window, and its therapeutic and toxic effects are
related to its blood level:

5-20 mg/L: Improvement in pulmonary function. Anorexia, nausea, 15-20 mg/L:
vomiting, abdominal discomfort, headache, and anxiety occur at concentrations of in
some patients: >40 mg/L: Cause seizures or arrhythmias

Pass -, CVS & Resp effects, narrow therapeutic window



Thiopentone Describe the pharmacokinetics of
thiopentone

What adverse effects does it cause when
used as an anaesthetic induction agent ?

After IV bolus, rapidly crosses the blood-brain barrier. Plasma:brain equilibrium occurs
< 1 min because of high lipid solubility. Rapidly diffuses out of the brain and highly
vascular tissues, and redistributed to muscle and fat. Metabolized at rate of 12-16% per
hour. <1% of the administered dose excreted unchanged by kidney.

Drops BP, SV, CO due to myocardial depressant effect and increased venous
capacitance. Apnoea. Rarely precipitates porphyric crisis by inducing ALA synthase in
liver

Pass - 2 phase concept, hypotension
Fluoroquinolones What is the mechanism of action of

fluoroquinolones ?

What are the mechanisms of resistance to
fluoroquinolones ?

What are the clinical uses ciprofloxacin ?

DNA gyrase inhibitor/blocks protein production

Resistance is due to one or more point mutations in the quinolone binding region of the
target enzyme or to a change in the permeability of the organism.

UTI Bacterial diarrhoea caused by Shigella, Salmonella, toxigenic E coli,
Campylobacter Soft tissue, bone, joint, intra-abdominal and respiratory tract
infections Treatment against multidrug-resistant organisms (pseudomonas and
enterobacter) Prophylaxis and treatment against anthrax Gonococcal infection
Chlamydial urethritis or cervicitis TB and atypical mycobacterial infections
Eradication of meningococcal carrier state Prophylaxis in neutropenic patients
Pass - DNA gyrase inhibition, 3 organ system uses



ACEMPRIMARY 1/2008 Pharmacology VIVA Morning Day 2 Candidate Number AGREED MARK.

TOPIC QUESTION ESSENTIAL KNOWLEDGE NOTES
Bioavailability Define the term bioavailability

What factors limit drug bioavailability
following oral administration ?

What methods of drug delivery are used
to overcome bioavailability problems ?

Fraction of unchanged drug reaching the systemic
circulation following administration by any route.

(1) Extent of absorption
(2) First-pass elimination (liver, gut)

Alternative route - sublingual, rectal, transdermal
parenteral
Administration pro-drug, increased dose

Need close approximation of
defn

Identify both factors (prompt if
necessary)

Give one example of an
alternative route

Nitrates What is the cellular mechanism of action
ofGTN?

How does GTN relieve angina pain ?

Outline the pharmacokinetics of
sublingual GTN

Denitration by glutathione S-transferase. Free
nitrite ions released and form NO. NO activates
guanylyl cyclise leading to increased cGMP and
dephosphorylation of myosin and smooth muscle
relaxation (precise mechanism unknown)

Venodilation leads to reduced venous return,
reduce ventricular volume and reduced heart wall
tension. This reduces myocardial O2 requirement.

Oral bioavailability is low due to extensive first
pass hepatic metabolism by high capacity organic
nitrate reductase. Rapid and efficient absorption
by sublingual or intranasal routes but rapid
elimination (tl/2 2-8 mins) and duration of action
(15-30 mins) due to high capacity hepatic
metabolism. Denitrited metabolites conjugated to
to glucuronide and excreted in urine.

Production of NO leading to
smooth muscle relaxation to
pass

Need to know that venodilation
and reduced venous is major
factor reducing myocardial o2
requirement.

Poor oral bioavailability due
extensive first pass metabolism
and effective alternative routes
of administration to pass

Beta Lactams How does Penicillin exert its action ? Inteferes in bacterial cell wall synthesis by binding
to penicillin-binding-protein and preventing
removal of terminal d-alanyl-d-alanine from
peptides preventing crosslinking and formation of
peptidoglycan.

Inhibits bacterial cell wall
synthesis to pass.



)

What are the mechanisms of resistance to
B Lactam antibiotics ?

(1) Inactivation by B-lactamase
(2) Modification of target PBPs
(3) Impaired penetration of durg to target

PBPs
(4) Presence of efflux pumps

Inactivation of B-lactamase
and one other to pass

Antiemetics What clarrrrsses of drug can be used as
antiemetics ?

List and explain the adverse effects of
prochlorperazine ?

(1) Serotonin 5-HT3 antagonists: the "trons"
(2) Phenothiazines: prochlorperazine,

promethazine
(3) Butyrophenones: haloperidol
(4) Substituted benzamides: metoclopramide
(5) HI antihistamines: diphenhydramine
(6) Anticholinergics: hyoscine
(Benzos, Cannabinoids, Corticosteroids)

Acute dystonia (dopamine blockade)
Sedation (antihistamine effects)
Anticholinergic effects (antimuscarine effects)
Allergy ^^^

Name three groups to pass - if
name agents, prompt for group
or mechanism of action.

Acute dystonia + one other to
pass

Drugs Binding To
Biogenic Amine
Transporters

How do anti-depressants exert their
action ?

What are the relative advantages of
different classes of antidepressants ?
(Direct to adverse effects if no response)

Thought to enhance amine-dependent synaptic
transmission (serotonin and noradrenalin) by:

(1) Inhibition of metabolism within nerve
terminal (MAOIs)

(2) Inhibition of reuptake from synapse
(TCAs, SSRIs)

(3) Increased release due to antagonism of
specific serotonin and alpha2 noradrenalin
receptors (Mirtazapine)

Adverse effect profile
Cost
Efficacy
Risk of overdose
Dosing schedule
Drue interactions

2/3 mechanisms to pass

Able to discuss pros and cons
of at least two



ACEM PRIMARY VIVA EXAMINATION

SUBJECT: Pharmacology NUMBER: 1

TOPIC: Dose - response

OPENING
QUESTION

POINTS

PROMPTS

SECOND
QUESTION

POINTS

PROMPTS

THIRD
QUESTION

POINTS

PROMPTS

What are "spare receptors"?

Receptors in excess of number required for maximal
physiol effect

Describe the 2 main mechanisms that account for
"spare receptor" phenomenon?

Temporal - prolonged effect after transient binding

Numerical- limited substrate with excess receptors

What is the effect on the dose-response curve of an
agonist with increasing concentrations of an
irreversible antagonist?

Curve is shifted to the right with increasing agonist
concentrations until eventually only a submaximal effect
is achieved

COMMENTS

/

/

/

COMMENTS



ACEM PRIMARY VIVA EXAMINATION

SUBJECT: Pharmacology NUMBER: 2

TOPIC: Ca Channel Blockers

OPENING
QUESTION

POINTS

PROMPTS

SECOND
QUESTION

POINTS

PROMPTS

THIRD
QUESTION

POINTS

PROMPTS

At a cellular level, describe the action of calcium
channel blockers.

1 Bind at intracellular L type calcium channel

What are the differences in pharmacodynamics
between dihydropyridines and other Ca channel
blockers?
1 Dihydropyridines are vascular smooth muscle selective

2 Verapamil / Diltiazem greater effect on
cardiac/conducting tissue

How are these differing pharmacodynamics reflected
in their side effect profile?

1 Dihydropyridines cause flushing, headache &
tachycardia
2 Verapamil causes bradycardia

3 Both can cause hypotension

COMMENTS

COMMENTS



ACEM PRIMARY 2008/2 PHARMACOLOGY VIVA Day THURSDAY am Candidate Number AGREED MARK.

TOPIC QUESTION ESSENTIAL KNOWLEDGE NOTES
Question 1:
First Pass effect

1. What is first pass effect?

Prompt "Can you define first pass effect?"

2. How can the first pass effect be reduced?

After absorption of an orally ingested drug, portal blood delivers drug to
liver. 'Metabolised in gut wall. 'Metabolised in portal blood. 'Metabolised
by liver. 'Excreted into bile
Fraction of unchanged drug reaching systemic circulation may be reduced,
ie. Reduces bio-availability of a drug

Different route of administration
IV; IM/SC; Sublingual; Transdermal; PR - Still may have some first
pass metabolism, only 50% bypasses liver; Inhalational (may have first
pass effect in the lung). Intrathecal

Pass: basic definition

Mention 4 alternative routes

Question 2:
Metronidazole

1. Describe the pharmacokinetics of
metronidazole

2. What are the adverse effects of metronidazole?

(Class: Nitroimidazole antiprotozoal drug. )
Pharmacokinetics:
Well absorbed orally; Oral/IV/suppository (99% oral bio-availability);
Metabolised in liver (can accumulate in hepatic insufficiency) and excreted
in kidney; Low protein binding (10-20%); Dosage: SOOmg tds or single
dose of 2g for vaginitis; Half life 7.5 hours

Nausea, diarrhoea, dry mouth, hairy black tongue
Headache, paraesthesia, dizziness, insomnia
Dysuria, dark urine,
Disulfiram-like effect, hence avoid alcohol
Potentiate the effect of coumarin anticoagulants, Lithium
Teratogenic effect on mice, but not proven in human

Need 3 out of 6 PK

Need 3 out of 6 categories

Question 3:
Tricyclic
antidepressants

1. What is the mechanism of action of the
tricyclic antidepressants?
Prompt: Name one amine? "Where does it
happen?

2. Describe the toxic effects in overdose and how
are they mediated?

Block amine (NAdr or Serotonin) reuptake pumps at presynaptic nerve
endings
prolongs duration of action of neurotransmitters at postsynaptic receptors.
Most non selective

Antimuscarinic. tachycardia, dry mouth, blurred vision, delirium, coma,
Agitation; Urinary retention, reduced gastric motility,
Respiratory depression; Neuromuscular irritability and seizures
Sympathomimetic: tremor. Insomnia
Sedation: additive effects
alphal-antiadrenergic -postural hypotension, Hypotension, dizziness
fast sodium-channel blockade - reduced myocardial contractility, QT
prolongation, cardiac arrhythmias;

Amine block,
reuptake inhibitor

some antimuscarinic
cardiac (mix)
Na channel block effects



Question 4:
Sulfonylureas

1. What are the mechanisms of action of the
Sulfonylureas?

Prompt: How do sulphonylureas lower glucose?
Describe another mechanism?

3. What are the adverse effects of sulfonylurea
therapy?

Increased secretion of insulin
- Bind to pancreatic B cell receptor causing increased release of Insulin
-Reduced serum glucagon levels - with chronic use thought to be due to
indirect inhib effects of insulin and somatostatin on a cells
-Potentiation of insulin action on target tissues - increased binding of
insulin to tissue receptors ?due to indirect effect of reduced glycemia or
FFA levels

Prolonged hypoglycemia; Alcohol intolerance - flushing; Dilutional
hyponatremia (genetic predisposition) Jaundice, Leucopenia,
thrombocytopenia (Chlorpropamide)

Bind to B cell; 1 of other 2

Hypoglycaemia

Question 5:
Laxatives

1. Using examples, outline the mechanism
of action of the various types of
laxative?

Prompt: How does X 'work for example

Irritants or Stimulants - (act early) castor oil
-(act late)cascara, senna, aloes (contain emodin alkaloids which are
liberated after absorption from the intestine and excreted in the colon)
-(prolonged action by enterohepatic circulation) phenolphthalein & biscodyl
Bulking agents -hydrophyllic colloids, agar, psyllium seed, bran
Osmotic -magnesium citrate and magnesium hydroxide, polyethylene
glycol, sorbitol, lactulose
Stool softeners: agents that emulsify with the stool and soften it ( mineral
oil, slvcerine, detergents such as docusate (dioctyl sodium sulphosuccinate)

3 out of the 4 mechanisms with at
least 1 correct example

NB -anything that distends intestine leads to
peristaltic activity i.e. bulking and softening
agents



ACEM PRIMARY 2008/2 PHARMACOLOGY VIVA Day THURDAY pm Candidate Number... . AGREED MARK.

TOPIC QUESTION ESSENTIAL KNOWLEDGE NOTES
Question 1:
Efficacy and
Potency

1. What is the difference between
Efficacy and Potency?

Prompt: You can draw a diagram if you
like?

Potency: the concentration (EC50) or dose (ED50) of a drug required to
produce 50% of that drug's maximal effect.
Efficacy: the maximal effect that a drug exerts.

Definitions to pass

Examiner note: Drugs A and B are more
potent than drugs C and D because of the
relative positions of their dose-response curves
along the dose axis. Drugs A, C, and D have
equal maximal efficacy, while all have greater
maximal efficacy than drug B.

2. What factors affect a drug's efficacy? Affinity of receptor for drug; the drug-receptor interaction..
The route of administration, absorption, distribution through the body, and
clearance from the blood or site of action

3 out of 6 to pass
(NB not to do with potency)

Question 2:
Cephalosporins

1. How are the cephalosporins classified
and give examples?
Prompt:
What are the different antimicrobial
spectrums of the generations?

2. What are the adverse effects of the
Cephalosporins?

Ist-gen: (cephalexin. cephazolin. cephalothin) very active against GPC
(pneumococci, strep, and staph). GN org(Kcoli, Kpneumonias, & Proteus
mirabilis) often sensitive, but not against GN aerobes ( P aeruginosa,
indole-positive proteus, enterobacter, Serratia marcescens, citrobacter), &
acinetobacter.
2nd-gen: (cel'aclor. cefamandole, cefuroxime) active against organisms
inhibited by Ist-gen drugs, but have extended GN coverage. Klebsiellae
are usually sensitive. Some anaerobic
3rd-gen agents (cefotaxime. ceftazidime. ceftriaxone) have expanded GN
coverage & X HUB. Less active against staphyl than earlier cephalosporins
but are active against citrobacter, S marcescens, & providencia. Also

effective against D-lactamase-producing strains of haemophilus &
ncisseria. Some anaerobic
None above active against MRSA, enterococci or f aeruginosa.
4th see next column

Hypersens reactions identical to penicillins: anaphylaxis, fever, skin
rashes, nephritis, granulocytopenia, & hemolytic anemia. Some
individuals with a history of penicillin allergy may tolerate cephalosporins.
Frequency of cross-allergenicity uncertain, probably around 5-10%.
Severe pain IMI. Thrombophlebitis IVI. Renal toxicity: interstitial
nephritis & ATN. Cephalosporins with a methylthiotetrazole group (eg,
cefamandole, cefotetan) may cause: hypoprothrombinemia, bleeding
(preventable with Vit KI 10 mg twice weekly) and severe disulfiram-like
reactions with alcohol.

Know there are 4 generations, and
understand principles of 3 of these

4th-gen: (Cefepime) extended spectrum of
activity covering the majority of the enteric
GNRs, including Pseudomonas and
Enterobacter. Also active against S aureus,
&Spneumoniae. More resistant to hydrolysis
by chromosomal u-!actamases (eg, those
produced by enterobacter).

Essential penicillin cross reactivity
+ 2 others



Question 3:

SSRIs

1 What is the mechanism of action of the
SSRI drugs

Prompt selective serotonin reuptake inhibitors
Prompt for delayed onset of action- possible
mechanisms)

1 What receptor/channel effects lead to the SSRI
side effect profile
Prompt why are SSRIs safer than TCAs?

i) Amine hypothesis - modulation of NET + SERT pathways by reuptake
inhibition ? > serotonin response
i i ) Prolonged synaptic exposure to Serotonin leads to
iii) prob time frame 3-6 weeks due to presynaptic/ post synaptic receptor /
storage regulation
iv) SSRIs v HT specific v TCA 300-7000:1

Very specific for HT(partic 1) receptors -therefore serotonin syndrome/
restlessness. Minimal autonomic NE activation + mild muscarinic / Na
channel, HI block effects (safety/ tolerance). Possibly some a block
(sexual dysfunction)

General understanding
knowledge of amine hypothesis and b) delayed
response c) prob alteration in pre/post synaptic

specific HT + 1 other,
Serotonin syndrome
Minimal autonomic = good tolerance/ safety
modulation receptors and storage

Question 4:

Salbutamol

1). Describe the pharmacokinetics of
salbutamol?

2). What are the pros and cons of the different
routes of delivery
Prompt: MDI vs nebuliser

\). Absorption -complete all routes. Gut fast, resp tract slower- depends
on mechanism delivery - gut 80% with Neb. 2). Metab/elim-50% 1"
pass (less if IV) (sulphated- inactive) liver, rest renal/unchanged. 3). No
resp metabolism. 4). tl/2 3-6hr- prolonged if resp

1 .Inhaled- Inhaler/ spacer: targeted/ low dose - minimal systemic ? local
effects, co-ordination education; ii) Nebulised- less co-ord required>
dose/systemic effects , noisy/frighten children- no benefit in co-ordinated
patients
2.Oral- easier in v young/ disabled- longer tl/2, > SE profile, big doses,
tachyphylaxis- possible increased deaths
3.IV/IM/SC - useful in asthma extremis or other indications, less 1" pass/.
IV- pain/cost/staff use/high SE profile + high risk pts

good fast absorption- all routes
Metab 50% + renal.

Grasp of 2 different routes
Inhaler/ spacer v Neb v IV minimum.
Targetted proven effectiveness inhalers/pacers
SE profile: < to >
Inh v Neb v Oral v Systemic
Co-ordination/delivery in extremis (age or
severity) important

Question 5:

Thioamides

1. How does carbimazole act in thyroid disease?

2. What are the major side effects of
carbimazole?

3. How does carbimazole differ from
propylthiouracil?

Metabolised to methimazole:
Major action block hormone synthesis T3 and T4
Inhibits thyroid peroxidase - limits organification of
iodine. Also blocks coupling of iodotyrosines
Small action in blocking peripheral deiodination of T3 and
T4. Slow onset as T4 may takes weeks to become depleted

Rash maculopapular, pruritus - common; B one marrow
suppression: neutropenia, agranulocytosis (reversible).
Others - urticaria, arthralgia, lupus reaction, vasculitis,
jaundice/hepatitis; nausea and GI, occur early

Carbimazole is a prodrug - converted to methimazole in
vivo. Methimazole is 10 times more potent
And one of the areas below
1. PTU has greater action in inhibiting peripheral
deiodination of T4 and T3
2. Propylthiouracil is strongly protein bound: preferred in
pregnancy; not secreted in breast milk
3. PTU has shorter half life 1.5 vs 6 hours. PTU given qid,
Carbimazole is daily
4. PTU bioavail 50-80%, vs Carb 100% Vd = TBW)
5. PTU excreted in urine as glucuronide metabolite <24
hours, carb in 48+ hours)

Bold to pass

1 side effect

Bonus marks
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TOPIC QUESTION ESSENTIAL KNOWLEDGE NOTES

Question 1:
P450 enzyme
system

1. What is the role of the cytochrome P450
enzyme system?

Prompt: what does CP450 do?

2. What is the mechanism of CP450 enzyme
induction and give examples?

Part of biotransformation system to detoxify drugs/substrates
Acts by oxidation (phase 1 reaction): one molecule of oxygen is consumed
per molecule of substrate
Makes substrates more polar - easier to excrete or conjugate (phase2).
Located on smooth endoplasmic reticulum
Acts on a large number of lipophilic substrates, low specificity
Relies on two enzymes: cytochrome P450, CP450 reductase (plus oxygen,
NAPDH). CP450 is a nemo-protein - active in the oxidized -ferric state-
Fe3+

Enhanced rate of synthesis - Reduced rate of degradation of CP450 enzyme
Specific enzyme inducers eg:
CYP/CP 450 2B1 - barbiturates
CP 450 3A -steroids, macrolides, anticonvulsants
CP 450 2E1 - isoniazid, chronic ethanol
CP 450 1 Al - pollutants - aromatic hydrocarbons in tobacco smoke

Bold to pass

1 mechanism and 2 examples

Question 2:
Gemamicin

1. Describe the mechanism of action of
gentamicin?

2. What are the benefits of once daily
dosing?
Prompt how does this improve clinical
effectiveness?

Irreversible inhibitor of protein synthesis. Passive diffusion via porin
channels across outer memb, then active transport into cytoplasm by O2
dependant process; transmemebrane electrochem gradient supplies the E,
transport coupled ti proton pump. Low ecf pH & anaerobic conditions
inhibits transport as reduces gradient; transport enhanced by cell wall active
drugs eg penicillin. Binds 30S ribosome & inhibits protein synthesis by
simultaneously: 1). Inducing misreading of mRNA thus producing non toxic
protein; 2) interfere with initiation complex of peptide formation; 3) cause
break up of polysomes into non-functional monosomes

Concentration dependant killing (at increased cone kill increased no of
bacteria at a more rapid rate; post antibiotic effect (effect lasts longer than
detectable serum levels); reduced toxicity (as toxicity is time & cone
dependant-time above critical level will be longer with multi dose than
single dose schedule); less nursing time; OPD therapy possible; convenience

Irreversible protein synth
inhibitor
A ribosome inhibitor

Cone dependent kill + 1 other



Question 3:
Phenytoin

1. Describe the pharmacokinetics of
phenytoin?

2. Describe the pharmacodynamics
of phenytoin?

Prompt: what is the effect on action
potentials?

Weak acid pKa 8.3; oral abs almost complete 90%, with peak serum cone 3-
12hrs later. Slow release formulation also.
IMI: incomplete abs with drug precipitation in the muscle, fosP OK
Highly plasma protein bound, metabolised to inactive metabolities with
urinary excretion, < 2% exc unchanged in urine.
Dose dependant kinetics; Vd 45L/70kg. tl/2 av 24 hours (cone
dependant). Therapeutic level 10-20mg/L. Drug interactions via plasma
protein binding or via enz induction (CYP2C19 & CYP2C9). Alters TFT
results; reduced CL neonates; foetal hydantoin syndrome

Block sodium channels & inhibits the generation of repetitive APs blocks
sustained high frequency repetitive firing of APs). Preferential binding to &
prolongation of the inactivated state of the Na channel (use dependant effect
on Na conductance).
Other electrolyte effects -alters K conductance; alters Ca conductance ad
decreases Ca permeability, inhibits Ca influx therefore affecting
neurotransmitter & hormone release; -interacts with membrane lipids ?
stabilising membranes; -paradoxical excitation in some neurones; -alters
membrane potentials and the cone of amino acids; affects neurotransmitters
NA, Ach & GABA. High cone inhibits serotonin and NA release, promotes
uptake of DA & inhibits MAO activity.

Pass: highly protein bound and
dose dependant kinetics

Pass: Na channel,
And one other effect

Question 4:
Metoclopramide

1. Describe the mechanism of action of
metoclopramide?
Prompt: what receptor does it act on?
What are the peripheral/central actions?

2.. List the adverse effects of
metoclopramide?

Dopamine antagonist ( D2 receptors)
Central - via anti - nauseant and anti - emetic effect on the Chemoreceptor
Trigger Zone ( area postrema)
Peripheral - blockade of GI dopamine receptors allowing cholinergic
smooth muscle stimulation
- increases oesophageal peristaltic amplitude
- increases lower oesophageal sphincter pressure
- enhances gastric emptying

Relate to central dopamine antagonist action
- restlessness, drowsiness, insomnia, anxiety, agitation
- extrapyrimadal effects - dystonias, akathisia, parkinsonian features.
- risk of tardive dyskinesia with chronic use

- hyperprolactinemia (galactorrhoea, gynecomastia, impotence, menstrual
disorders)

Pass dopamine antagonist,
peripheral & central action

Extrapyramidal
+ 1

Question 5:
Flecainide

i. What is flecainide's mechanism of
action?

2. Describe flecainide's
pharmacokinetics.
Prompt Usual oral dose
Tambocar trade name

3. In which patients is it contraindicated?

Na channel blockade (class effect). Predominant action is to inhibit the
fast, or sodium, channel which is largely responsible for the rapid upstroke
of the myocardial action potential in cardiac conducting tissue
Class 1C action — minimal effect on the Action Potential Duration and
dissociates from the Na channel with slow kinetics, (no effect on QT
interval)
Decrease the rate of rise (Vm,.<, phase 0) of the action potential with little
effect on duration.

Well absorbed orally, half life ~ 20 hours, Peak plasma drug levels at ~ 3
hours (range 1-6 hrs), Vd ranges from 5 to 13.4 L/kg (mean 8.7 L/kg), 30%
of a single oral dose (range 10 to 50%) is excreted in urine as unchanged
drug - remainder by hepatic metabolism. Usual dose 100- 200 mg daily

Hypotension, LV dysfunction

Na channel block, class 1C

2 things

Any answer


