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The TRIPSE (Tri-Partite prob lem Solving Exercise)

The TRIPSE is a process-oriented evaluation exercise that I have used in
several undergraduate science courses. The exercise attempts to simulate the
scientific process. 

In Phase 1, students are presented with data derived from an experimental,
clinical or field setting. They are given a limited time (30-40 minutes) to provide one or
more explanations/hypotheses for the observation made.

In Phase 2, students are asked to choose one of their explanations and design
one or more suitable experimental tests within a 30-40 min period. In the epidemiology
course, students are asked to provide avenues for further exploration rather than
design experimental test as these are not often feasible.

In Phase 3, students are provided with further information and asked to re-
evaluate their original explanations/tests in light of new information. This part is either
conducted within the classroom setting or more often as a take-home exercise.

Each phase is graded independently and students are given individual
comments. It is emphasised that there are really no unique correct answers but sets of
plausible ones varying in sophistication and credibility.

This exercise is a modification of the Triple-Jump exercise that had been used in
diverse health professional programmes at McMaster university. The difference is that
this is an exercise given to the entire class at the same time and the emphasis is not on
seeking information but on using prior knowledge to “solve” new problems. In that
sense, the problems deal with areas that have NOT BEEN included in the content of
the course so that students are discouraged from memorising particular facts. 
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Prob lems written for an Introductory Pharmacology course.

This course serves  to introduce students to both pharmacodynamic and
pharmacokinetic concepts. The issues discussed included concentration-response
relations, graded and quantal dose-responses, receptor theory, therapeutic and toxic
effects of drugs, experimental basis for analysing drug-receptor interactions, receptor-
response coupling, non-receptor mediated effects if drugs, absorption, distribution,
biotransformation, excretion of drugs, routes of administration  formulations,
pharmacokinetic parameters. 

Accordingly, the TRIPSE problems seek to emphasise analysis of concentration-
response curves and pharmacodynamic /pharmacokinetic issues. 
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Better Red than Dead

Matt O. has found what appears to be a dream job at the Huron Institute of Wine Studies. Since
the observations of the so-called French Paradox in the late eighties, research into the benefits
of guzzling red wine has burgeoned. Matt is working for Dr. David Cottenpurg, peripatetic
pharmacologist and oenophile, who is studying the effects of wine on platelet aggregation. He
believes that the beneficial effects of red wine are largely due to its abilities to inhibit aggregation
of platelets and thereby prevent clot formation. The methods used are fairly simple and
straightforward. Even Matt with his propensities to drift to playing cards at lunch time with his
cronies can manage quite well.

The study is carried out on well trained male volunteers. They are asked to report to the laboratory
at a fixed hour in the morning after an overnight fast to ensure that their stomachs are empty.
They are then intubated with a nasogastric tube to have materials given directly into the lumen of
the stomach.  Blood is drawn from the antecubital vein in the arm and aggregation of platelets
measured by noting the change in impedance in response to aggregating agents (thrombin,
collagen). Two electrodes are dipped into a sample of whole blood and the change in impedance
across them measured 6 minutes after the addition of collagen (2µG/mL). Decreases in
aggregation can be easily quantified as change in maximal impedance following collagen (see
Figure 1).

For the study, all subjects are required to report to the laboratory at 9:00 am.   After the subjects
have had time to settle down, Matt draws blood from the ante-cubital vein from each subject to
serve as a control (Fig 1A).  Each is then given in random order 200 mL either red or white wine.
Ninety minutes later another sample of blood is taken (Fig 1B). The samples are processed for
the study. Preliminary studies have shown that the time is op timal for absorption and all
procedures have been well standardised.
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Table: Effects of Wine on Who le Blood Aggregation

Type Coun try Name Method % Inhibition

Red France Bordeaux en barrique 87.2 ± 1.5

Red France Chateauneuf du Pape en barrique 89. 3± 2.7

Red France Beaujolais Primeur* steel tanks 62.3 ± 1.5

Red Italian Borolo en barrique 88.5 ± 2.1

Red Italian Valpolicella steel tanks 3 ± 0.2

Red German Ahr Spätburgunder steel tanks 1 ± 0.5

White Spain Rioja en barrique 0

White USA (California) Chardonnay steel tanks 0

White German Mosel-Riesling steel tanks 0

NOTE:  “ En barr ique”  refers to a procedure where grapes are pressed together with grape stems and the
wine is allowed to mature in new oak barrels in contrast to wine production in steel tanks. 

* Beaujolais primeur (Jean Dumont, France 1992) - a French wine that matures in steel tanks but is pressed
and fermented with the grape stems. 



6

Pulp Fiction

Andrechuk, a patient of Dr. Barry Guppy, has been taking felodipine, a 1,4
dihydropyridine calcium entry blocker similar to nifedipine, for hypertension.  He comes to
the doctor's office complaining of lightheadedness, headache and facial flushing.  The
doctor is inclined to suspect that his patient has been a bit too enthusiastic about
Edmonton's unexpected Grey Cup victory. However, Andrechuk swears that he has not
touched a drop of alcohol for well over a month and believes that it is the grapefruit juice
that is to blame.  

Apparently, Andrechuk's longsuffering wife had bought 30 cans of Old South pulpy
grapefruit juice on sale and has insisted that her husband drink it at breakfast.  Being
deprived of his customary Minute Maid orange juice has precipitated the problem problem.

 Dr. Guppy is familiar with the N of 1 trials propounded by the Evangelists of the
Department of Clinical Epidemiology and Biostatistics at McMaster University and decides
to test Andrechuk's assertions.  He asks his patient to continue his regular dose of
felodipine but switches him back and forth on OJ and grapefruit juice (GJ) and records his
patient's blood pressure and heart rate to obtain the following results.

Trial # Juice B.P. (mm Hg) HR (beats/min)

 1 GJ 110 / 70  98

 2 OJ 120 / 78  85

 3 GJ 115 / 70 100

 4 OJ 120 / 80  80

 5 GJ 110 / 73 100

Note: In the absence of the drug, Andrechuk's blood pressure would be approximately
180/100 (mm Hg).

Although this crossover trial is not a blinded study, Dr. Guppy believes that he has
found something interesting.  Being aware of the exciting group of students enrolled in
PMCol 3A06, he seeks the help of Drs. Rangachari and Singh who decide to use Dr.
Guppy's observations for a Triple Jump Exercise.
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Of Mice and Men

Resistance to chemotherapy reduces the effectiveness of many anti-cancer drugs. Since
many tumours show a steep dose response curve to chemotherapeutics, it is possible to
overcome this resistance by increasing the dose of the drug. However, this in turn poses another
problem as toxicity to the drug develops. If the toxic effects can be either reduced or eliminated,
it is possible to increase the dose of the drugs used to treat cancer. Investigators have explored
such possibilities.

Given below are data from an investigation designed to test the abilities of a new drug to
reduce the toxicity of a standard anti-cancer drug, MTX. Two groups of mice were used in the
study. Both groups were injected with a single intraperitoneal dose (LD50) of MTX.  The treatment
group received in addition , the new drug, (twice daily by the same route). The investigators
charted the survival of both groups over a 30 day period (see Fig below).
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Just a Matter of Time?

Scientists at INFLAMOCORP Inc.,  have discovered an unique granulated cell that releases a
novel peptide when stimulated by inflammatory mediators such as histamine. The cells can be
grown in culture and the secretion of the peptide monitored by an extremely sensitive and reliable
assay system.

They have recruited a student Matt O. from the Bio-Pharm Coop programme for a summer work
term.  Matt has been asked to test the effects of bradykinin (BK) a well studied  inflammatory
peptide.

Matt does the following experiment:
He obtains a supply of the cells and sets them up in an incubation system.  The incubation system
is a set of wells containing an equivalent number of cells. He tests the effects of exogenously
added bradykinin and as a positive control, histamine. This can be readily done by incubating the
cells for a fifteen minute period with increasing concentrations added to the incubation medium.
Only one concentration is added to a particular well and all experiments are done in triplicate.
Samples are removed and promptly assayed in an on-line automated system.  This enables Matt
to get results very quickly. The first experiment done in the morning gives the results shown (Fig
1). Matt is pleased that he has been able to reproduce the effects of histamine but is disappointed
at the BK data. 

However, there are enough cells left so Matt decides to try another experiment after lunch. That
takes longer than usual, since he runs across other Bio-Pharmers and finds it difficult to tear
himself away from the gossip. When he gets back to the lab, 3 hours have elapsed. Nevertheless,
he decides to repeat the experiment and gets the results shown in the Figure 2.

Matt is wildly excited and cannot get to sleep that night. The next day he rushes into the lab and
repeats the experiment. To his horror, he finds that the cells respond predictably to histamine, but
once again there is NO effect of bradykinin.

Figure 1
Shows the responses of isolated cells to increasing
concentrations of histamine and BK.  Cells were
incubated in physiological salt solutions and the
peptide released quantified by a novel assay system.

Figure 2
Shows the responses to the same agonists.
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Merilee on Her Way

Merilee has completed a successful work term at Patchipharm. She feels confident both
about her abilities to tackle problems as well as her knowledge of pharmacological principles.
She hears of a possible position in Dr. Cottenpurg's lab and decides to apply.

Dr. Cottenpurg is interested in Merilee's earlier studies with the nicotine patch. He tells her
that they had a collobarative project with Patchiworks on smoking cessation. Unfortunately, the
project has been temporarily shelved because the research worker involved has taken maternity
leave. The project concerned the effects of a compound with the code name I-2-Can. The drug
given orally had some effect on inducing smokers to quit smoking. The more interesting results
were noted when the drug was given to smokers who were using nicotine patches. He shows her
some data and suggests that she could pursue those studies.

All participants were required to quit smoking abruptly at the start of the study. Both groups
were treated with a 30 mg nicotine patch. Individuals in the treatment group were given oral
capsules containing 20 mg of the drug in a single capsule each day for the duration of the test.
Control subjects were given equivalent dose of the placebo. All participants were given
counselling and help to quit smoking.   All, however, did continue to smoke and the number of
cigarettes smoked is self-reported. Each group had 15 males between the ages of 25-30. Values
shown are means for each group. 
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Patterns in the Puzzle

Pierre is perplexed by the results he has been getting. He has been studying the effects of
prostaglandins on the transport properties of the canine proximal colon. 

The intestinal lining devoid of the muscle layers is  set up in Ussing chambers. This
procedure allows the vectorial properties to  be preserved. The tissue is set up between two
halves of Lucite chambers so that the serosal and luminal solutions can be independently altered.
The solutions on either side have the same composition (regular PSS) and are continuously
bubbled with 95% O2/5% CO2 to maintain a pH of 7.4. The short-circuit currents (Isc) have been
used to monitor tissue responsiveness. Earlier studies had shown that in this tissue increases
in Isc reflected Cl secretion (i.e net movement of Cl from the serosal to luminal solutions).

The addition of one particular prostaglandin (PGD2)  to the serosal solutions produces
changes in Isc. Three different patterns are seen . These reflect between animal rather than
within animal variations, since the patterns are quite consistent between multiple pieces set up
from the same animal. The frequencies were as follows: Pattern 1 (8 out of 18 animals); Pattern
2 (7 out of 18); Pattern 3 (3 out of 18). 

 PGE2, the isomer of PGD2, produces only increases in Isc, no decreases being noted.
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Bells and Whistles

Alpa Popat , a student in the Hons Biology-Pharmacology Coop Programme, has been
working under the supervision of D.J. Crankshaw. She has been studying the effects of
diverse agents on the contractile responses of the human non-pregnant myometrium set up
in conventional organ baths.  

The strips are obtained from non-pregnant women undergoing hysterectomy for a
variety of benign disorders. The strips are tied at each end with silk threads and mounted
longitudinally in individual organ baths (10 or 15 mL) containing oxygenated physiological
salt solutions at 37oC. Tension generated in response to agonists is measured with force-
displacement transducers and the output gathered and analysed by a computer.  The tissues
are allowed to equilibrate for a 2 hr period before experiments are begun. Drugs are added
to the organ baths in a cumulative fashion. Each addition is followed by a 10 min period
during which the mean contractile force is determined. The mean force recorded in the 10
min period immediately following agonist addition minus the control force was considered
the force developed in relation to that particular concentration of the agonist.

In one set of experiments, she adds the drug sulprostone (known to act on prostanoid
receptors) to the bathing solutions and obtains the concentration-response curve shown in
the Figure below:
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Detailed Analysis:

in the section that follows, I consider one particular exercise. I have selected the
answers given by two students and indicate my assessment of those answers. This
emphasises the points made that students are encouraged to consider the data and provide
explanations. These need not necessarily be the ones that were given by the authors of the
studies on which the exercise was based.
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Nuts Abou t Grapes

Dr. Cottenpurg has become a consultant for Huron Vineyards who wish to establish a
scientific basis for their enterprise by using biotechnology to develop the "Supreme Grape". They
are interested in producing high quality red wine which would not only be suitable for the
Canadian palate but also pander to our propensity for promoting a healthy lifestyle. Dr.
Cottenpurg has been interested in studies suggesting that consumption of red wine may be
protective against coronary artery disease and decides to explore the possibilities that some
component of the wine may alter vascular smooth muscle function. His enthusiastic new post
doc, Jorge Luis, is quite excited and offers to do the necessary experiments.

Jorge Luis sets up rat aortic rings in physiological salt solutions and records isometric
tension in response to different agonists. He compares the responses of intact rings with those
that have been denuded of the endothelium by gently rubbing the luminal surface with curved
forceps. Red wine added to the bathing fluids produced a definite relaxation of rings pre-
contracted with the adrenergic agonist, phenylephrine (PE) (see Fig 1). Pretreatment with a fixed
concentration of the wine alters the responses to a  subsequent addition of PE (see Fig. 2). By
testing the effects of serial dilutions of the wine, Jorge-Luis is able to estimate an EC50.

The Red Huron, the most potent product of the Huron estates, is twice as powerful as
others tested, including two Cabernet Sauvignons (a French from 1990 and a California 1991),
and a California Burgundy (all red wines). In several experiments, a white Bordeaux (French
1990) and a California Chardonnay (1989), another white wine, are extremely weak and are not
investigated further.
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FIGURES

Fig 1. Shows a single representative trace. The addition of PE (10-5M) produces a sustained
contraction. Addition of Red Huron Wine (RHW) produces a prompt relaxation.

Fig. 2. Shows the responses of aortic rings to the cumulative   addition of PE in control
tissues (

�
) and those pretreated with a 1:100 dilution of RHW ( � ). (A) Shows results from

tissues that had an intact endothelium. (B) Refers to tissues that were denuded of endothelium
as described. Each data point is the Mean ± SEM from 4 separate experiments. 
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To: All students in PMCOL 3A06

From: P.K. Rangachari

Re: Comments on the End of Term TRIPSE

The problem dealt with the antagonistic effects of component(s) in Red Huron Wine (RHW)
against phenylephrine induced contractions of rat aortic smooth muscle.

The essential points that needed to be explained were the following:

(1) The antagonism is seen when RHW is added either after or before PE.

(2) The antagonism is unsurmountable at the concentration shown. There is a clear
decrease in the maximal response.

(3) The response elicited is clearly dependent on the presence of the endothelium.

(4) The effect is seen with red wines but not white wines.

There are many possible explanations; however it was important that at least the first three
points should be covered. IF anyone included a possible explanation for the 4th item, they
received bonus marks.

As a general comment, it appeared that several of you focused on the presence of an
antagonist in RHW. This was acceptable, though the suggestion that a Schild analysis would help
dissect out the mechanism was clearly wrong, since the data presented suggested that the
competition was unsurmountable. Again, several of you missed the significance of the
endothelium-dependence.
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Student:  NM

LIST 1 -3 POSSIBLE "EXPLANATIONS" FOR THE OBSERVATIONS MADE.

You have 20 MINUTES to complete your answer.  Hand your answer to the instructor when
you are finished.

1. RWH is not a reversible, competitive antagonist.  It competes with PE for the binding to receptors
involved in the contraction of the aorta.  These receptors are located in the endothelium of the
aortic ring.  A second typical receptor is exposed when the endothelium is removed.  This
receptor also induces contraction with agonist but is not specific for RHW.

2. RWH extinguishes the effect of agonist (again, not reversible, competitive) by binding to
receptors on the endothelium.  Once the sub-endothelium is exposed, a new type of receptor is
exposed that allows for reversible, competitive binding.

3. Receptors were exposed when the endothelium was removed that were less specific for RWH.

CHOOSE ONE OF THE EXPLANATIONS YOU HAVE GIVEN.

DESIGN AN EXPERIMENT OR EXPERIMENTS TO EXPLORE THAT EXPLANATION
FURTHER.

You will have 20 MINUTES to answer.  Please hand y our work to t he instructor.

Explanation #2 can be tested by repeating the experiment as described; with the endothelium
removed.  Greater concentrations of antagonist would have to be added and the agonist dosing
repeated.  If the antagonist was reversible and competitive, the maximum response of the agonist
would not change, and neither would the affinity of the receptor for the agonist.  The curve would
simply shift, parallel to the first curve, rightwards.

The EC50's with and without the presence of the antagonist can be calculated from each curve
generated.  The dose ratio (                        ) can be calculated and a Schild Plot, DR-1 vs log

with antagonist
without antagonist

[antagonist] can be done.  The slope of the Schild plot should equal 1 if all assumptions of the
Schild Analysis where valid.  m>1 less potent, m<1 more.

The type of antagonism seen in A can be determined.  Competitive, reversible has already been
ruled out because the maximum response was not regenerated.

Binding studies can determine whether it is chemical antagonism - the drugs wouldn't bind to the
receptors when placed in solution together.

Pharmacokinetic antagonism can be ruled out by adding more antagonist and seeing if the
metabolism is sped up or the absorption decreased.

Irreversible competitive antagonism can be determined again by binding studies.  Agonist
addition would not remove the antagonist.
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Pharmacological antagonism can be studied by determining which point in the pathway is blocked
and providing it from an external source.

Functional antagonism can be studied by examining the effects of the antagonist alone.

You have bee n provi ded with addition al material.  

Read it through carefully and reassess y our explanations in view of the new information
provided.

Return to the room at the time ind icated and h and over your answers to the instr uctors.
Make sure that your name is on t he sheet.

The relaxations produced by grape products appear to involve the endothelium derived relaxing
factor (EDRF), NO or an NO derivative.  In the presence of NO, the intracellular messenger
adenylate cyclose catalyses the formation of cGMP.  Increases in cGMP lead to protein kinase
G phosphorylation and smooth muscle relaxation.  Endothelial cells stimulate the synthesis of
NO.  Grape Skin Extracts (GSE) would decrease degradation of NO or cGMP.  This, however,
is not likely because of their already low levels (therefore not pharmacokinetic).

GSE added before PE reduced maximal contraction, � EC50 of an adrenergic agonist, but had
less response to KCl.  This may suggest ligand gated Ca2+ channels.

Thus, some component of GSE is likely an agonist of a receptor responsible for the synthesis of
nitric oxide from the endothelium.  This receptor is independent of the one PE bound to for
induced contraction (because PE induced contraction and no endothelium) and NO is
endothelium-synthesized.

Thus, my hypothesis is not a possible explanation because the antagonists that can possibly be
ruled out are a pharmacokinetic antagonist responsible for increased metabolism and any
competitive antagonist.
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Evaluation of TRIPSE

Name: NM

Hypothesis Generation (10): 5.5

Design of Exptl.Test (10): 5

Re-assessment (10): 7.5

Total (30): 18

Comments:

You proposed 3 explanations. The first stated that RHW is not a reversible,
competitive antagonist. I presume you mean that it is an irreversible, non-competitive one?
You argue that there are two sets of receptors, one located on the endothelium to which
RHW and PE bind and another set exposed when the endothelium is removed. This would
have made sense if you had clearly stated that RHW did not bind to the second set. You
wrote, however, that these receptors were not specific for RHW. Does this mean that the first
set were? Did you think through this explanation?

The second explanation was that RHW abolished the effect of PE by binding to
receptors on the endothelium. Once the sub-endothelium is exposed, a new type of receptor
allowed for reversible, competitive binding. This was totally illogical, since the data showed
that there was NO inhibition after removal of the endothelium.

The third explanation was that removal of the endothelium exposed receptors less
specific for RHW.

I am afraid that your thinking was so loose that you never came up with a credible
explanation. This was a real pity as you clearly realised the significance of the endothelium.

You chose to test the second hypothesis. Since the hypothesis was weak, your test
was not particularly strong either. Again you misunderstood the situation, because you said
that you would do a Schild analysis. Since the data provided show that in the presence of
RHW, there is a significant reduction in maximal response, a Schild analysis would have
been unhelpful. You mentioned other forms of antagonism such as pharmacokinetic and
functional. Why did you not think of these when you were providing explanations in the first
stage?
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Student:  KL

LIST 1 -3 POSSIBLE "EXPLANATIONS" FOR THE OBSERVATIONS MADE.

You have 20 MINUTES to complete your answer.  Hand your answer to the instructor when
you are finished.

1. The addition of the red wine has an effect on the agonist activity.  A component of the red wine
causes the agonist to be broken down more readily.  Bioavailability of the agonist phenylephrine
is less and therefore not as much agonist is available to elicit a response by binding to the
receptor.  This component can be a metabolite of red wine that is not readily formed in white wine.
Other agonists that cause relaxation are now in a higher concentration  than PE and bind the
receptor (competition agonist). 

2. A metabolite that is produced from a breakdown of red wine can also act directly on the receptor.
It can change the conformation of the receptor so that it does not bind the agonist as readily.  A
reduction on response occures.  The conformational change may act in an opposing effect  (ie
contraction) when the agonist binds.

3. An enzyme present in red wine breaks down the agonist into "SUB-agonist components".  These
metabolites elicit a relaxation response wehn they are exposed to the receptor.  Their chemical
structure is different from the structure of PE.  This structure of the agonist and its interaction with
the receptor causes relaxation.

CHOOSE ONE OF THE EXPLANATIONS YOU HAVE GIVEN.

DESIGN AN EXPERIMENT OR EXPERIMENTS TO EXPLORE THAT EXPLANATION
FURTHER.

You will have 20 MINUTES to answer.  Please hand y our work to t he instructor.

Response #3 was chosen to develop an experiment.

An enzyme present in red wine breaks down the adrenergic agonist phenylephrine (PE) into
metabolites that have agonist characteristics.  One such metabolite that is produced  binds to the
receptor and causes relaxation.

Investigation
The metabolic pathway of PE must first be investigated.  The enzyme present in red wine must
be isolated.  The effect that this enzyme has on the agonist can be investigated by altering
(increasing / decreasing) its concentration in the enzyme agonist mixture.  If the addition of the
enzyme breaks down the agonist into metabolites the concentration of the metabolites should
increase if the enzyme concentration increases.

Once the metabolite structures are determined each metabolite should be isolated.  The
metabolite of interest is the one that acts on the receptor to cause relaxation.  A combination (2
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or more) of metabolites can act on the receptor to relax the muscle.  In order to isolate the
compound that is binding to the adrenergic receptor and relaxing the muscle subsequent trials
must be set up.

Suppose there were 3 metabolites produced from the breakdown of PE.

Metabolites Response generated
Met 1 added to receptor  � ---
Met 2 '' ---
Met 3 '' ---
Met 1 + 2 '' ---
Met 2 +3 '' ---
Met 1 + 3 '' ---

The response generated can be measured by the trials listed above.  The magnitude of the
contraction response can be recorded and compared between trials.

Suppose for instance that metabolite 1 only caused contraction.  This would appear to be the
agonist that elicits the contraction.  This metabolite can be specific for adrenergic receptors.  This
hypothesis can also be tested by noting the response when it binds to different types of receptors
(eg cholinergic receptors).

You have bee n provi ded with addition al material.  

Read it through carefully and reassess y our explanations in view of the new information
provided.

Return to the room at the time ind icated and h and over your answers to the instr uctors.
Make sure that your name is on t he sheet.

My interpretation of this problem discussed metabolism of the present agonist (PE) and the
effects that its metabolites had on the adrenergic receptors.  This was the wrong approach.  I
focused too heavily on the agonist-receptor relationship and did not consider a second
messenger pathway.  It is true that a component of grape skins is the factor responsible for the
initiation of these reactions.  My belief was that the component was an enzyme that caused the
breakdown of  PE (into agonists).  These metabolites caused the relaxation process.

This theory did not focus on the second messenger pathways.  The fact that the relaxation
response was lessened after the tissues were denuded of endothelium was a key factor in the
production of a hypothesis.  Unfortunately, I ignored this fact and did not consider the possibilities
involved.  These findings prove that it is some component in the endothelium that causes
relaxation and not specifically a receptor-PE metabolite interaction.
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Grape skin is the factor that should have been involved in my explanation.  Its interaction with the
endothelium caused an increase in cGMP levels.  This concentration invease leads to a cascade
of reactions and an opposing effect of relaxation.

Obviously there are a number of factors that I ignored in my production of a hypothesis.  It is
difficult to decide on the component responsible for a measured response and then to decide
which rate it takes in order to elicit that response.  Our focus on metabolites and the breakdown
of felodipine and the grapefruit problem influenced my ideas in this problem.  I failed to consider
a more complex system of second messengers.  This is a difficult problem to overcome in
science.  Deciding what causes a response and what is responsible for a decrease or increase
in the response is difficult.  The scientists (in this journal) are still not confident on what
component of the grape skin causes an increase in cGMP.  This is the mystery and frustration
of science.  Scientists and pharmacologists must continue to investigate and hopefully find the
answers to these questions.
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Evaluation of TRIPSE

Name: KL

Hypothesis Generation (10): 7.7

Design of Exptl.Test (10):7.5

Re-assessment (10): 9

Total (30):24.2

Comments:

You proposed 3 explanations. The first suggested that a component of red wine
caused an accelerated breakdown of PE, thus nullifying a persistent response. In this
context, you mentioned the distinction between red and white wine. The second hypothesis
was a related one suggesting that the metabolite may act on the receptor to act as an
antagonist. The third carried the argument further by suggesting that an enzyme present in
the Red Wine produced different components of the agonist, such that one of them acted
as a relaxant. Thus the net effect results from a decrease in PE as well as the production of
the "relaxant" molecule. All three were interesting, but its a pity that you did not mention the
effects of removing the endothelium. Since this was a crucial component, I could not give
you more marks in this section. A real pity, since you had such a nice, rational approach. 

The test proposed was reasonable but a bit too complicated. A simpler approach
would have been to incubate PE with different concentrations of RHW and run samples on
HPLC to see if different metabolites are produced and test those.

Your re-assessment was excellent.



23

Problems written for a course in Social Pharmacology. This broad-based course
seeks to introduce students to social aspects of drug use. Amongst topics covered were
epidemiological approaches (focussing on merits/demerits of diverse study designs),
economic evaluation of drugs, pharmacovigilance, the nature of evidence in science and the
law as well as drug utilisation in a cross-cultural context.

The TRIPSE problems for this particular course were varied, though in general they
focussed  on epidemiological issues as these were easier to frame in terms of problem-
solving exercises. Again, I give examples of problems written and discuss the analysis of
student responses for one particular problem in detail.
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Fall Outs

Fiona Physty, Huronsville's resident activist, is on the rampage again.  She has chosen
to champion the cause of the aged and infirm. Her aunt, who had been a patient at Ever Rest
Manor, a Home for Senior Citizens, has suffered a serious fracture of the femoral neck, following
a fall. Fiona is utterly convinced that there is an epidemic of falls occurring in such institutions.
She strongly suspects that a massive cover-up operation is in progress.  With the help of her old
friends, she puts together a coalition (The Fall Outers) to track down other cases. She obtains
enough information to alarm the authorities. 

The Mayor decides to appoint a small task force to look into the matter. Since Ms. Physty
claims that the patients are being "drugged", he decides to contact Dr. Hugh Flyer, the noted
pharmaco-epidemiologist. Unfortunately Dr. Flyer is  serving the cause of his Institution abroad
and cannot be reached for comment. Since the matter is urgent, the data gathered by the Fall
Outers (see attached Fig.) are sent to you for your comments.
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Leading Causes

Marnie, a graduate student in Behavioural Sciences,  uses a well validated rating scale
to assess the prevalence of antisocial behaviour amongst Grade 3 students in all 5 elementary
schools in the city.  She finds that 27 out of 246 can be labelled "antisocial".   Closer attention to
the data shows that 7 out of the 27 students come from the same private school (The Vanguard).

Millicent, who is Marnie's roommate, suggests that she approach the problem
epidemiologically by listing the school as a "risk factor" for the production of antisocial behaviour.
She shows Marnie how to tabulate the data to estimate an odds-ratio.

Antisocial behaviour   Normal behaviour

The Vanguard 7 18

All other schools 20 201

The estimated odds-ratio is large enough to cause concern. At Millicent's urging, Marnie
decides to explore the issues further. 

She finds that the school is a private one, run by a Society dedicated to improving the lot
of women. Many of the mothers who send their children to the school are adamant about self-
reliance.  To that end they not only promote self-medications with herbals rather than prescription
drugs, but also advocate that women undertake training in using firearms. A large number of
them are practising artists and craftspeople. Marnie is also intrigued to find that 5 of the 7
students on her list live in the same large house — an older building which had been extensively
remodelled several years ago by the parents themselves.  The house not only has several
pottery studios but also an attached indoor shooting range.
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A Secular Trend?

Given below are data gathered on the number of prescriptions for albuterol (Ventolin) in four
health centres in Bahrain during the first 8 months of the years 1989-1991. Bahrain is an
archipelago located in the Arabian Gulf, 320 km to the southeast of Kuwait. The population
(516,444) is served by a well-developed medical system provided by a combination of a
government health service and the private sector. In the government health care centres, acute
asthmatic attacks are treated with albuterol nebulisers. The data are obtained from the centres
in Muharraq, Nai'm, Hoora and Sheik Sabah. 
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Distinct: At Any Price?

A study reported in Canadian J. Clinical Pharmacology (vol 2, no 4 Winter 1995, p
167- 174) provides support for M. Bouchard’s repeated assertion that Quebec is a “Distinct
Society”. The authors Hogan, Ebly and Fung used data collected as part of the Canadian
Study of Health and Aging to determine factors significantly associated with use of
potentially inappropriate medications across different regions. They divided the country into
5 such regions: Atlantic, Quebec, Ontario, Prairies and British Columbia. 

For the purposes of their study, they regarded inappropriate prescribing as including
‘overuse’, ‘underuse’ and ‘misuse’.They found that overall 7.6% of all Canadian seniors were
taking one or more medications that could be labeled inappropriate. From their paper,  I
have selected and re-fashioned some of their data. As the authors were from Calgary, I have
normalised the data to that observed in the Prairie provinces to get a “Flat rate” (see Table).

PROVINCE Inappropriate Medication Inappropriate Benzodiazepine 

Atlantic 1.75 1.71

Quebec 2.7 3.23

Ontario 1.29 1.35

Prairies 1.00 1.00

British Columbia 1.02 1.19
 

M. Bouchard’s Quebec may be even more distinct than he thinks.
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An Itchy Tale 

Dr. Cottenpurg is working with a team of Canadian physicians in a remote region in west
Africa. He is particularly interested in the mass dosing campaign that has been undertaken to
eradicate onchorcerciasis with a novel formulation of the anti-filarial drug, ivermectin. The
villagers have been given the standard oral dose. For three days after dosing a nurse was
available in the village to record adverse
events and provide treatment if necessary.  A
preliminary survey of the microfilarial load in
the given village had been carried out using
skin snips. The mean number of microfilariae
per mg of skin varied between 10 to 20.

The team records all adverse events.
However the most common appear to be
worsening of pruritis, fever and headache
(please see Table below).

The Canadian team has its base at
Achi Agu and 20 of them who showed
positive skin snips were also given the drug.
16 of them reported increased itching and a
spreading rash as well as fever.

Dr. Cottenpurg asks his young
assistant, Melanie, to sketch out a map of the region and record the number of adverse events
in each of the villages. When she hands him the sketch he asks her to explain the distribution
of the adverse events.

Vill age Number treated Number adverse events %

Achi Agu 2300 276 12

Bongo 1015 213 21

Choyo 400 140 35

Note:  The Canadian team has its base at Achi Agu.
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To: All students in PMCOL 4E03

From: PKR

Re: TRIPSE

The problem dealt with adverse events following ivermectin therapy for onchocerciasis
in 3 African villages. The data to be explained are as follows:

Amongst the villagers, the microfilarial load varies between the 3 villages.

The percentage of adverse events varies between the three villages, those with the
higher load having a higher percentage.

The Canadian team staying in the village with the lower load appears to have a higher
percentage of adverse events.

Many different explanations can be given. Given the perspective of this course I would
expect both biological and sociological explanations . Thus one could invoke variability in
genetics leading to altered bio-transformation of the drugs, alterations in diet, environmental
variables, psychological factors leading to over- or under-reporting of adverse events,
compliance etc. 
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Evaluation of TRIPSE (4E03)

Name: RR

Provisional Hypotheses/Explanations (10): 7.5

Further Explorations/ Proposed Studies (10): 8

Re-Assessment/Synthesis (10): 7.8

Total (30): 23.3

Comments:

You proposed several explanations. Some were more plausible than others. Thus
differences in genetics, diet and use of traditional medications were likely contributors. Other
possibilities that were reasonable were variation in demographics, such as a higher
percentage of elderly or younger patients at Choyo. Problems in the recording of actual
events could contribute. However it is the same nurse who is recording the events so it is
unlikely that she/he could have created so much confusion!

Other confounding variables could be the presence of another disease that is really
responsible for the manifestations. The pharmaceutical problem that you alluded to
(concentration of the drug) seems unlikely, however a variation on that theme could play a 
role. There could be differences in storage conditions in the different villages such that the
drugs at the base are better kept. You also noted that the Canadians could be causing the
problem by transmitting the disease. This is  really far-fetched!

 Your approach to obtaining further information was logical and thorough. It was nice of
you to write with two different pens so that I could clearly separate out the information needed
from the procedures to obtain them. 

Oddly you did not comment on the higher incidence of adverse events amongst the
Canadian team, based in the village that had the lowest microfilarial load.

Your re-assessment was reasonable though again you failed to comment on the
Canadian situation. Curious block!
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Evaluation of TRIPSE (4E03)

Name: DB

Provisional Hypotheses/Explanations (10): 8

Further Explorations/ Proposed Studies (10): 8

Re-Assessment/Synthesis (10): 9

Total (30): 25

Comments:

You proposed a number of explanations, some quite ingenious. Although I did not
think of it , the possibility that the disease originated in Choyo and was carried to the others is
real. Also the possibility that the main market is in Choyo which serves as a focus for
dispersal is valid. Although this could explain the greater prevalence of the condition in that
village, it is unclear whether that alone would explain the variability in adverse events. The
other explanations, altered diet, altered genetics, variability in compliance and the use of
herbal medicines could provide plausible explanations. It is also true that the demographic
data were not given so the age/sex ratios may vary between the villages. The explanation you
gave for the higher incidence of adverse effects amongst the Canadians is quite ingenious.
 

The approaches you mentioned to explore the possibilities listed were logical and
appropriate.

Your re-assessment was neat and concise.
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Evaluation of TRIPSE (4E03)

Name: MB

Provisional Hypotheses/Explanations (10): 6.8

Further Explorations/ Proposed Studies (10): 7

Re-Assessment/Synthesis (10): 7

Total (30): 20.8

Comments:

You gave 4 possible explanations. These related to the presence of different diets and
traditional medicines as well as variability in the virulence of the microfilarial strains as well as
proximity to the river. You noted that the alteration in diets could produce differential activation
of enzymes.

Further approaches suggested included measurement of drug metabolites in urine
and blood; a detailed survey of products consumed, measurement of water samples and re-
assessment of microfilarial load. At this stage you noted that the standard dose of drug given
may not have been the appropriate one for each of the villages.

The proposed explanations were reasonable though limited. You ignored the
information concerning the Canadian team. Further you did not consider a whole set of
explanations based on inadequate reporting, misclassification of adverse events etc.

The re-assessment was reasonable.


