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Earning Esteem of Future Pharmacologists

This publication is the 1998 review of our activities in the new facilities on the 8th and 9th

floors of the Medical School Triradiate building.

The Department has enjoyed the most modern facilities for research, research training and
teaching over the last year.  The laboratory space is particularly functional and, apart from a
few teething problems the new environment is first class.  On reflection, the flexible design of
the laboratories, core equipment laboratories, and practical class has worked and I hope will
stand the test of time.  We have mounted the largest practical classes in the history of the
Department in the 3rd Year Science Principles of Pharmacology course with 65 students
involved in 6 hour sessions.  The 13 Honours student’s presentations of their research
projects last November in the MJ Rand Seminar Room using the modern AV equipment was
of a particularly high standard.

Among the challenges in 1998 was the planning of the new integrated Medical Curriculum.
This has now started in 1999, with reduced formal lectures, enhanced self-directed learning
tasks, and a problem-based learning segment each week with groups of 10 scholars assisted
by a tutor.  Not only does the new curriculum respond to the changing ways we teach and
the students learn but also the specific discipline-oriented subject is no longer identified with
a Department in a formal course and examination.  Coupled with the change in Medicine is
the preparation for new Dental, Physiotherapy and Optometry courses from 2000.
Pharmacology has an important role in each of these professional courses and the
Department will meet its responsibility in defining and discharging its teaching role in these
new curricula.  The challenge here is to plan and prepare material, including multimedia
resources, for the new courses but still continue to refresh and deliver the ‘old’ curricula for
the next two years.  In addition, we embrace a new degree for Science students, Bachelor of
Biomedical Science, starting in 2000.  This quota course will offer advanced biomedical
science core subjects in 1st and 2nd Year but allow discipline specific subjects mainly in 3rd
Year in anticipation of scholars applying for graduate entry into medical or paramedical
courses.  It is also hoped that some of these scholars may opt for Honours and PhD
programmes.

In summary, I do not believe the Department has been faced with such wide ranging
academic course restructuring as it is at the present.  This added task has been generously
embraced by all staff.

The staff of the Department are, of course, the key resource for our teaching and research
programmes.  In 1998 we welcomed Dr Alastair Stewart, Senior Lecturer and his large
research team from the Bernard O’Brien Microsurgery Research Foundation and Dr Patrick
Sexton, Senior Research Officer NHMRC and his team from St Vincent’s Institute of Medical
Research.  Both leaders bring important new strengths to the Department in Asthma
research, immunopharmacology, receptor signalling and molecular pharmacology.  Dr Gary
Anderson was promoted to Senior Lecturer while Dr Michael Lew was appointed Lecturer
both from January, 1999.  Dr Richard Loiacono completed his five year term as Lecturer in
December and has joined the staff in Pharmacology at the Victorian College of Pharmacy,
Monash University.  We thank him for his dedicated service to the Department particularly
as Co-ordinator of 2nd Year Science Teaching.  Dr Peter Molenaar, NHMRC Research Fellow,
moved at the end of the year to the Department of Medicine, Prince Charles Hospital,
University of Queensland to continue his research in cardiac pharmacology.  Peter’s
midnight sessions with human cardiac transplant tissue and obsession with everything he
valued in science will be greatly missed.  We wish him well is his outreach laboratory of our
Department in Queensland.
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On the research front, the Department continued its strong research productivity including a
letter from Dr Cocks’ laboratory published in Nature.  In April, 1998 the Amrad Drug
Discovery Laboratory was established and Dr Arthur Christopoulos has been recently
appointed to head this laboratory.  This is a further sign of the strong Industry support that
the Department has attracted over the last six years together with Roche Australia, Novartis,
Astra and GlaxoWellcome.  We are particular grateful for these added resources and for this
opportunity to develop close collaborative programs with Industry.

But this Industry support must not be expected to replace the critical support from peer
review funded NHMRC and National Heart Foundation project and fellowship grants.
Notably, the current Government policy of not meeting the recent salary increases of
NHMRC and DETYA funded Teaching and Research staff and General staff is placing both
our Teaching and Research programmes at great risk.  Our Department has one of the
highest ratios of Research Only staff (21.6 - 1997 figure) to Teaching and Research staff (9.0)
in the University (ratio 2.4) with external (non-DETYA) research funding from National
competitive grants, and Industry grants reaching over $2 million.  This external research
income and productivity brings great benefits to the University and Department through the
additional research training supervision and enrichment of the undergraduate learning
experience in the practical class, tutorial room and lecture hall.  Some of our 20 or so PhD
scholars are supervised by Research Fellows appointed and promoted by external grants
such as through NHMRC and Industry collaborations.  The research papers, Editorial Board
work and National and International visitors to the Department are indicators of the
additional value the Research Only Fellows and their staff bring to the University.  This
value cannot be counted directly in dollar terms but it creates wealth and esteem for this
research-intensive University.  The nexus of quality teaching and research depends on
infrastructure and moderate security of employment.  Both are in jeopardy if the current
policy of Government of unmet salary increases is allowed to continue.  We also recognise
that the educational pyramid of primary, secondary and tertiary quality learning is an
essential foundation to Medical and Biotechnology training.  If science training in schools is
allowed to flourish in Australia, our strength in Medical Research has a great chance to
continue.

The recent ‘Wills’ Report to Government on Medical Research in Australia identified that the
‘Virtuous Cycle’ of Industry, Government and NHMRC must be strengthened.  Key
recommendations to Government are enlarging the NHRMC Project and Career Fellowship
schemes, adequately funding grants and creating an environment for biotechnology, and
pharmaceutical company investment and development.

Our Department is a small key player in providing well trained professionals and innovative
research programmes.  May I urge prospective students to seriously consider enrolling in
Pharmacology and perhaps taking a higher degree with us.  The opportunities for career
development are broad both in Australia and overseas.  Our world-class facilities, equipment
and dedicated staff are just some of the reasons why you should visit and I hope, stay.  This
report summarises the teaching programmes and staff activities during 1998 and, by
laboratory, gives a snapshot of the variety of research programmes currently underway.

Professor James A. Angus
Head of Department
Department of Pharmacology
The University of Melbourne
31 March, 1999
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The Department of Pharmacology Mission Statement

Mission

To secure the position of the Department of Pharmacology as among the
premier research and teaching Departments of Pharmacology in Australia and
to make it one of the finest Departments in the world.

Guiding Values

The Department of Pharmacology is committed to the guiding values of the
University of Melbourne: –

Maintain the highest international standards of ethics and quality in
research, teaching and administration;

Advancing the intellectual, cultural, economic and social welfare of
Melbourne, Victoria, and Australia;

Working with other international universities to enrich intellectual
discourse, educational quality and research activity in the international
community;

Defending the academic freedom of all staff and students to engage in
rational inquiry and public discourse without fear or favour; and

Creating a diverse, harmonious scholarly community committed to equity
and merit as the fundamental principles through which staff and students
are encouraged and assisted to realise their full potential.
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Teaching and Research Staff 1998

James A Angus, BSc PhD (Syd) FAA

Owen L Woodman, BSc PhD

David P Crankshaw, MB BS FLEX (Calif) PhD FFARACS FANZCA

Margaret J Morris, BSc PhD (Mon)
Alastair G Stewart, BSc PhD
Gary P Anderson, BSc PhD

Richard A Hughes, BSc PhD (Lond)
Michael J Lew, BSc PhD (Mon)
James Ziogas, BSc PhD

Elizabeth Tudor, BVSc PhD
Jane Ward, BSc PhD
Victor Iwanov, BSc MSc

Philip D Marley, BA MPhil PhD (Camb)

Thomas M Cocks, BSc (NSW) PhD (Lond)

Peter Molenaar, MPharm (Mon) PhD

Chris G Sobey, BSc PhD
Patrick M Sexton, BSc PhD

Kenneth D Winkel, MB BS (Qld), B Med Sc, FACTM
Christine E Wright, BSc PhD (Mon)
Struan K Sutherland, MD DSc FRACP FRCPA

Tiffany Bamford, BSc (Flind)  Dip Immunol (Mon)
George Christopoulos, BSc (Mon)
Peter Coles, BSc
Linda Cornthwaite-Duncan

Elizabeth Guida, BSc (La Trobe)
Trudi Harris, Dip App Sci (RMIT)
Garbrielle Hawdon, MB BS (Mon) BMedSc (Mon) MPH
Allison Hunt-Sturman, Dip Health (RMIT)
Jessica Jones, BSc
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Val Koutsoubos, BSc
Maria Morfis, BSc
Jill Pavia, BVSc
Anne Pirdas-Zivcic, BSc (Mon)
Lilly Quan, BSc
Mark Ross-Smith, BSc
Nanda Tilakaratne, BVSc (Sri Lanka) PhD (Edinburgh)
Ross Vlahos, BSc PhD
Kathryn Wilson, BSc PhD (Adel)
Anna Young, BSc PhD

Honorary Staff 1998

Struan K Sutherland, MD DSc FRACP FRCPA

Duncan Blake, PhD FANZCA

James Tibballs, MB BS(Mon), B Med Sc, MBA MD, M Ed FFARACS, FANZCA,FFICANZCA
David Warrell, MA (Lond) DMDSc FRCP

Andrew R Bjorksten, BSc PhD
Christopher Bolton, MB BS FANZCA
Malcolm J Brown, MB BS PhD FFARACS FANZCA
Michael J Davies, MB BS FANZCA
Peter Dawson, MB BS Dip RACOG FFARACS FANZCA
Gary Donnan, MB BS FFRACS FANZCA
Patricia H Goonetilleke, MB BS FFARACS FANZCA
Charles H Hackman, MB BS, BS (Lond) FFARACS
Roman Kluger, MB BS FFARACS FANZCA
Kate Leslie, MB BS FANZCA
James B Love, MB BS FANZCA FFICANZCA
Desmond P McGlade, MB BS FAFRACS FANZCA ECFMG
Rowan Molnar, MB BS FFARACS FANZCA
Peter T Morley, MB BS FRACP FANZCA FFICANZCA
Colin Royse, MBBS FANZCA
Brendan S Silbert, MB BS FFARS FFARACS
David A Scott, FFARACS FANZCA
Paul Soeding, MB BS FANZCA
David Story, MB BS BmedSci FANZCA
Jennifer J Trinca, MB BS FFARACS FANZCA
Arthur F Woods, MB BS FFARACS FANZCA
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General Staff 1998

Ian Macfarlane, AIST (UK)

Jennifer Steen

Joanne Cook

Fanoula Mouratidis

Vanessa Tresidder

Janice Condron, BSc (Med Lab Sci) (RMIT)

Helen Hayes, Dip App Sci (Lab Tech) (WMIT)

Lorna Beulke, Dip Animal Tech (TAFE)

Damaris Delgado, Dip Animal Tech (FIT)

Sonya Pannenborg, Dip Animal Tech (TAFE)

Angelika Bartosiak, Dip Animal Tech (TAFE)

Max Walker, Dip Animal Tech (TAFE)

Theses Passed for Higher Degrees  1998

Grant Drummond - Kinin receptors and the regulation of vascular tone.

Joanne Hart - The vascular actions of isolated polymorphonuclear leukocytes.

Melanie O'Farrell - Regulation of calcium entry in adrenal chromaffin cells.

Adrian Serone - The role(s) of neuropeptide Y in the cardiovascular and autonomic nervous systems
in conscious rabbits: the use of novel NPY analogues.

Kate Leslie – Aspects of propofol pharmacology.

James Tibballs - Cardiovascular coagulation and haematological effects of brown and tiger snake
venom.

Stavros Selemidis - Role of nitric oxide and purines in non-adrenergic, non-cholinergic
innervation of intestinal smooth muscle.
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Theses in Progress 1998

Anna-Maria Arabia - Central monoaminergic function in a rat model of heart failure.

Sam Bataglia - Mechanism of circulatory changes in cirrhosis.

Kylie Burrell - Modulation of contractile function by -adrenoceptor mechanisms in human
heart.

Elsa Chan - Preconditioning against ischaemic vascular dysfunction.

Jean Chow - Regulation and function of protease-activated receptors (PARs) in the airways.

Peter Dawson - The cardiovascular actions of propofol and its use in cardiac surgery.

Darren Fernandes - Neuronal regulation of airway smooth muscle proliferation.

Samantha Flanders - Investigations of endothelium-dependent vasodilator mechanisms and
vasoconstrictor mechanisms in myograph-mounted and cannulated small arteries.

Julie Griffiths - Regulation of AKT in colon cancer cell lines.

Justin Hamilton - Roles, location and regulation of proteinase-activated receptors in the
vasculature, gastrointestinal tract and lung.

Victor Iwanov - An investigation into the role of voltage gated ion channels in
neurotransmission.

Sheau Wen Kao - VEGF activity in the vasculature.

Tamara Konopka - Oestrogen receptor subtypes and cell cycle progression.

Lucy Lay - Subtype-selective neuronal calcium channel antagonists as novel anti-nociceptive
agents.

Joohyung Lee - Pharmacology of mediators involved in feeding and energy expenditure.

Lee Naylor - Serotonin receptor and transporter status in schizophrenia.

Paul O’Leary - Development of analogues of brain-derived neurotrophic factor.

Claire Ravenhall - The regulations of human airway smooth muscle cell growth factors
inflammatory mediators and the extracellular environment.

Rebecca Ryan - Neuroprotective mechanisms mediated by nicotinic receptors in mammalian
brain.

Doreen Sarsero - Characterisation of spontaneous contractions in human atrial tissue.

David Scott - The role of N-type calcium channels in the modulation of hyperalgesia and
neuropathic pain.

Stavros Selemidis - Backup NANC inhibitory co-transmission in the gastrointestinal tract.

Victoria Shaw - Development of dimeric peptides that exhibit BDNF-mediated neuronal survival
activity.

Lachlan Thompson - Subtypes of nicotinic receptors in mammalian brain.

Orapin Wongsawatkul - Mechanisms of endothelium-dependent vasodilatation.

Qi Xi - Role of ‘T’ type voltage operated calcium channels in heart failure.
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THIRD YEAR

534-301, 302, 304

MJ Morris

534-303

MJ Lew

534-305, 306

RA Hughes

SECOND YEAR

534-201 -202

AG Stewart

HONOURS

534-400

JA Angus

GP Anderson

TEACHING

OPTOMETRY

534-307

J Ziogas

SCIENCE

MEDICINE DENTISTRY
& HEALTH SCIENCES

MEDICINE III

534-031

OL Woodman

J Ziogas

J Ward

PHYSIOTHERAPY III

534-330

RA Hughes

DENTISTRY III

534-039

AG Stewart

FIRST YEAR

250-103

E Tudor

SECOND YEAR

250-209

E TudorVETERINARY
SCIENCE

Teaching Structure 1999

Course Co-ordinators 1999

Faculty
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Undergraduate
The Department of Pharmacology contributes to the undergraduate teaching of degrees in
Science (BSc and BSc(Hons)), Medicine (MB BS and BMedSci), Dentistry (BDSc),
Physiotherapy (BPhysio), Optometry (BOptom), and Veterinary Science (BVSc).  The details
of these courses may be obtained from the University of Melbourne Handbook of
Undergraduate Courses at http://www.unimelb.edu.au/HB/.

Science

The Department of Pharmacology offers a number of units to students as part of the Bachelor
of Science (BSc) course.  These units may be taken in combination with units from other
Departments such as Physiology, Anatomy and Cell Biology, Biochemistry and Molecular
Biology, Pathology, Microbiology and Chemistry.

Students wishing to study pharmacology at the undergraduate level as part of the BSc degree
begin by taking introductory pharmacology in second year.  The unit — which serves as a
basis for all further studies in pharmacology — comprises a combination of lectures and
practical classes.

In the third year of the BSc degree Pharmacology offers a selection of units which also consist
of a combination of lectures and practical classes:

Principles of Pharmacology (534-301) is the foundation for study in this discipline
covering the mechanisms of drug-receptor interactions, handling of drugs by the body
and the pharmacology of the autonomic nervous system and autacoids.

Neuropharmacology (534-302) is concerned with the pharmacology of neurochemical
transmitters in the nervous system.

Molecular Pharmacology (534-303) provides a detailed course of the principles of drug
action and receptor dynamics.

Pharmacology of Therapeutic Substances (534-304) deals with the use of drugs in the
treatment of a variety of systemic diseases.

Toxicology (534-305) introduces students to mechanisms by which drugs and other
chemicals exert toxic effects in living systems.

Drug Discovery (534-306) describes approaches used in the discovery of new
pharmacological agents.

Bachelor of Science (Honours)

Students who major in pharmacology and achieve Faculty Honours in third year, usually
second class honours or higher, are eligible to enrol in the fourth year Bachelor of Science
(Honours) course (BSc(Hons)).  This additional year of study is centred around an original
research project carried out under the supervision of a member of the Academic or Senior
Research staff.

As well as participating in the ongoing research conducted in the Department of
Pharmacology, students attend lectures and seminars in advanced topics in pharmacology
and recent advances in research.  Assessment is by a number of formats; a thesis describing
the results of the student’s research, oral presentations and written examinations spread
through the year.
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Medicine

Pharmacology (534-031) is a pre-clinical subject and major component of the third year of the
medical course.  The subject concentrates on the mechanism of drug action.  Semester 1
covers the principles of pharmacodynamics and pharmacokinetics and the interaction of
drugs on the autonomic system.  Semester 2 covers the therapeutic effects and adverse
reactions of drugs on major organ systems.  This knowledge prepares students to use drugs
effectively and safely during their clinical training and medical practice.

This course is presently being phased out as a new ‘systems based’ curriculum is being
introduced in 1999.  In the new curriculum, Pharmacology will be taught throughout the
course as it relates to the different systems under study.

As part of the medical course, students may elect to undertake a Bachelor of Medical Science
(BMedSci).  Similar to students participating in the BSc(Hons) program, students who choose
to do a BMedSci in the Pharmacology Department carry out a one year original research
project under the supervision of an academic staff member.  In the new curriculum, all
students who enter the course as school-leavers will undertake a BMedSci.

Dentistry

As part of the third year of the Bachelor of Dental Science degree, students are required to
undertake a full year unit in Pharmacology (534-039).  In this unit students are introduced to
the principles of drug action and disposition and the molecular and functional rationale
behind the treatment of a variety of diseases.  This knowledge is vital to the effective use of
therapeutic agents that will be prescribed or otherwise encountered during clinical dental
practice.

Physiotherapy

Pharmacology (534-330) is a component of the third year of the Physiotherapy course. The
aim of the course is to provide students with a background to the mechanism of action and
degree of safety of drugs that are most likely to be used by patients treated by a
physiotherapist. The subject covers the principles of drug action and disposition as well as
the actions of drugs on the nervous and skeletal muscle systems.

Optometry

Ocular Pharmacology (534-309) is taught in the third year of the optometry course. The aim
of the subject is to make the students aware of the basic mechanisms of drug action with
specific emphasis on drugs used in optometry and that might impact on their work as
optometrists.

Veterinary Science

Pharmacology is taught in first year (250-103) Veterinary Biochemistry and Pharmacology
and second year (250-209) Veterinary Pharmacology and Toxicology to students in
Veterinary Science.  Over the two units students are taught the mechanisms of drug actions,
particularly as they relate to their use in veterinary practice, and the principles and
pharmacology of intoxications.
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Postgraduate

Upon completion of the BSc(Hons) degree students achieving high grades may be accepted
to undertake postgraduate studies toward the MSc (two year study) or PhD (three years
study) degrees.  In addition candidates for these degrees are often graduates of Science or
Medicine from other Universities in Australia and overseas.  The student conducts research
in the laboratory of a member of the Academic staff and becomes a member of the research
team.

Students regularly report the results of their research to their supervisory panel,
departmental seminars and national and international scientific conferences.  Assessment is
based on the presentation of a major thesis which is assessed by local and overseas experts in
the field of research.

A normal prerequisite to undertaking studies at this level is financial support in the form of a
scholarship, for example from the University, Government or organisations that support
research.

Further information on application procedures and scholarships may be found at the
following websites:

MSc: http://www.science.unimelb.edu.au

PhD: http://www.unimelb.edu.au/research/sgs/pgstudy/studyinfo.html

Associate Professor Owen Woodman
Deputy Head
Postgraduate Co-ordinator
Department of Pharmacology
The University of Melbourne
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Dr Alastair Stewart Profile

Alastair Stewart, a graduate of this Department, rejoined
as a Senior Lecturer in February, 1998.  He was most
recently a NHMRC Senior Research Fellow and Chief
Scientist at the Bernard O’Brien Institute of Microsurgery
at St Vincent’s Hospital where ongoing collaborative
studies of the influence of the nitric oxide pathway in
angiogenesis were initiated.

Alastair’s career has focused on acute and chronic
mechanisms of inflammation.  Since 1990 most of his
efforts have been directed towards identification of the
mechanisms of airway wall structural changes in airway
inflammation.  Current developments include the
preclinical evaluation of an oestrogen metabolite with
anti-angiogenic and anti-proliferation activities.  He has
initiated collaborative projects with other groups and
has established immunopharmacology as a research
and teaching strength within the Department.

  Profile Ms Melissa Kao

Melissa is an overseas student from Malaysia. She
says, “since high school I have always wanted to go
overseas to study, for the experience of living in a
country with different cultural backgrounds.  I chose
the University of Melbourne both for the prestige and
the quality of teaching”.  She came to Melbourne
University in 1994 to do a Bachelor degree majoring in
pharmacology. Melissa received the Department of
Pharmacology's Award for Excellence in Third Year
Phamacology.  “This  gave me the confidence to
further my study in this field. Now I am doing a PhD
with the Department of Pharmacology with the
support of a Faculty-based Melbourne Research
Scholarship.  I see a PhD not only as a prestigous
degree but also as an invaluable learning experience
- learning to be more independent in doing research.
With the extensive resources and the knowledgable
and friendly colleagues of the department, I am
learning a great deal during my PhD candidature both
on the academic and personal  fronts.”
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Dr Patrick Sexton Profile

Patrick Sexton joined the Department in January, 1998,
relocating with his research team from St Vincent’s
Institute of Medical Research.  His work over recent
years has centred around elucidating how receptors for
calcitonin and related peptides function and is a leading
international researcher in this field.

A major thrust of his current work investigates how the
novel receptor activity modifying proteins alter receptor
phenotype.  In addition to his research interests, Patrick
hopes to increase the profile of Molecular Pharmacology
in the Department both in research and in
Undergraduate teaching.

  Profile Ms Claire Ravenhall

Claire is currently undertaking the third year of her PhD
studies in the Department of Pharmacology and is
supported by an Australian Postgraduate Award.  Her
research is relevant to the mechanisms underlying the
sensitivity of asthmatics to bronchoconstriction and is
focussed particularly on the intracellular mechanisms
that control human airway smooth muscle cell growth,
for which she won a Young Investigator’s Award at the
annual meeting of the Australian Society for Medical
Research in 1997.  Claire considers her graduate
degree as an opportunity, not only to develop expertise
in her own area of interest, but also to gain a broader
knowledge of the application of pharmacological
principles to respiratory cell biology.  To increase her
awareness of some of the latest research in the wider
scientific community, she attended and presented her
work at the International Union of Pharmacologists
Conference in Munich in 1998, for which she received
some financial support from the department and from
the Victorian branch of the Thoracic Society of Australia
and New Zealand.  Claire believes that her experiences
during her postgraduate studies will lay a solid
foundation for an academic career or work within the
pharmaceutical industry.
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“A Venomous Life”

The Autobiography of

Professor Struan Sutherland

Take a Bendigo boy, a University of Melbourne medical graduate (MBBS, 1960),
expose him to 4 years service on the HMAS Voyager and HMAS Melbourne, and
then give him a job at the Commonwealth Serum Laboratories (CSL) where he
founded the Immunology Research Department in 1967.  These events are covered
in a highly readable first half of the book that sets the scene for Struan Sutherland’s
remarkable struggle to develop the first effective antivenom towards the deadly
Sydney Funnel-Web spider.  This discovery, coupled with the novel pressure
immobilisation technique for snake and spider bites and, his snake venom
detection kit, are three outstanding contributions Struan made before 1980.

While his former Director of CSL, Bill Lane, called Struan ‘a talented amateur’, this entertaining
autobiography is jammed packed with facts, anecdotes, short stories and self effacing comment from a truly
remarkable man.  The second half of the book covers his last 30 years as a research scientist with, as Jock
Frew volunteered, ‘a certain prima donna quality’.  The section dealing with his famous discoveries starts
with a growing list of cases of the Funnel-Web victims in the 1970’s where they died with violent muscle
spasms.  These events brought much political pressure on CSL to find a cure for the deadly male Sydney
Funnel-Web spider.  The re-telling of the remarkable events surrounding the development of the first
antivenom, batch 002, the loss of venom binding to glassware, the fact that laboratory rabbits, rats and mice
were insensitive to the venom and finally the only test that really counts – saving the life of one Gordon
Wheatley who had been bitten by a Sydney Funnel-Web spider on his foot on February 1, 1981 is compelling
reading.  In typical Struan ‘matter of fact’ style he recalls the Royal North Shore attending physician
Malcolm Fisher ringing Struan to say, ‘I’ve given him 3 ampoules of antivenom, it hasn’t killed him but
hasn’t done him any bloody good either’ to which Struan replied, ‘give another dose’.  Thirty minutes later
Dr Fisher telephoned again and said, ‘Struan, you’ve just ruined a beautiful bloody syndrome’.  From the
start in 1967, Struan had to seek permission to spend a month or so investigating the Sydney Funnel-Web
spider against sceptical ‘colleagues’ who had invested considerable but fruitless efforts over many years.

There are many important lessons for young scientists in the book – making do with obsolete equipment,
having a go, hard work, safety issues, the strength in collaborations especially the talent Struan found in ‘the
Parkville strip’ such as Jim Tibballs at the Royal Children’s Hospital, the importance of communicating his
work and advice not only  to practising physicians but to the wider community and recognising his foibles
and his fame with humility.

In his book, Struan deals at great length with his clashes with bureaucracy at CSL.  This says much about his
‘healthy’ distaste for Directors when he believed his venom research was not being supported.  The last
section of the book relates to his leaving CSL to set up the Australian Venom Research Unit (AVRU) in the
Department of Pharmacology at the University of Melbourne in mid 1994.  He is immensely proud of his
new venture and his training of the next generation of doctors to ensure his legacy endures.

This autobiography is extraordinary in its detail, possible only because of Struan’s meticulous note-taking
(like Sir John Monash) over a lifetime.  Some readers may be startled by the writer’s directness and, by
necessity, his version of the many personal clashes he recalls, but I believe Struan also presents us with a
personal account of medical research in Melbourne over the ‘60s-‘80s and a remarkable series of
achievements in venom research.  Australia claims 13 out of the top 30 most venomous snakes in the world,
thus, Struan’s pioneering contributions and resolute focus in venom research have ensured that he is an
unsung hero of Australians who owe their lives to his work and others at CSL.

This book is also a challenge to all research directors who have a responsibility to manage scarce resources,
foster a creative environment for discovery and development and who must apply a fair dose of ‘generous
spirit’ to manage creative minds in a collegiate atmosphere.  Scientists are naturally suspicious of
‘administrators’ and one wonders at the end of this book what ‘might have been’ if Struan had not expended
so much angst defending his work.  On balance, this work is a triumph for setting the record of modern
venom research in Australia and the reader is indeed privileged to share the personal highs and lows of the
life and work of this pioneer who has made Australia a safer place to enjoy.

Review by: Professor James A. Angus Publisher: Hyland House  RRP $29.95

Reproduced with permission from CHIRON, School of Medicine, University of Melbourne
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Research Structure 1998

Theme Unit

Venoms and Public Health : Australian Venom Research Unit

Pharmacokinetics of Anaesthetic
Agents and Postgraduate Training

: Anaesthesia Research and Education Unit

Theme Laboratory

Cardiovascular Pharmacology :
:
:
:
:
:
:

Analytical Pharmacology
Cerebrovascular Reactivity
Chemical Transmission & Neuromodulation
Integrated Pharmacology
In vitro Human Cardiac Pharmacology
Paracrine Control Systems
Vascular Pharmacology

Cellular & Molecular Pharmacology :
:
:
:
:

Cell Signalling
Drug Design Research
Lung Disease Research
Lung and Inflammatory Disease Research
Molecular Pharmacology

Endocrinology : Neuroendocrine Pharmacology
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Australian Venom Research Unit
Staff

Honorary Senior Associates

Venom Research

Australia is home to some of the most venomous creatures in the world yet remarkably little is known about
these creatures and their venoms.  The Australian Venom Research Unit, founded in 1994 by Associate
Professor Struan Sutherland, is the only National Public Health and Medical Research Unit devoted to the
problems of the envenomed patient.  This research was formerly undertaken by CSL Limited but was
discontinued with the company’s privatisation in 1994.

1998 Achievements

The AVRU obtained a major infrastructure grant from the Victorian Department of Human Services for the
purchase of toxin purification equipment ($278,000).  Dr Anna Young, a protein chemist, was appointed to
spearhead the molecular analysis of important Australian venoms.  Dr Steven Pincus joined the Unit for 6
months as the first advanced trainee of the Australasian College of Emergency Medicine approved for full-time
laboratory research.  He studied skin ulceration due to spider bite.  In strategic collaborative research with the
National Injury Surveillance Unit (Flinders University) and the Accident Research Centre (Monash University)
the AVRU commenced the first comparative analysis of the morbidity and mortality due to all venomous bites
and stings in Australia.

AVRU Objectives

Advisory and Public Health
To provide the best available advice to medical practitioners and Poisons Information Centres on the management
of bites and stings by venomous Australian terrestrial and marine creatures.
To increase public awareness of the dangers of venomous creatures, and the first aid measures which may have to
be used.
To collect data from Australia and the Indo-Pacific region on diseases caused by envenomations and to be a
Resource Centre for such information.
To work closely with the World Health Organisation in matters of antivenom standardisation as well as patient
care.
To contribute to the training of medical and paramedical staff.

Research
To undertake basic research into venoms of importance in
Australia and the region.
To establish and maintain a National Reference Collection of
venoms and venom components.
To collaborate with scientists working in these areas.
To develop and improve antivenoms in association with a
production company or companies.
To seek venoms with novel activities which may have potential
as either new therapeutic agents or investigational tools.

Key Current Research Projects
Investigation of necrotising arachnidism (skin ulceration and
necrosis following spider bites).
Development of an antivenom to treat stings by the Irukandji
jellyfish.
Analysis of the health care burden of venomous bites and stings.

Key References
Winkel KD, Hawdon GM and Ashby K. (1998) Venomous bites and stings.  Victorian Injury Surveillance System.  Hazard, 35:1-16.
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Anaesthesia Research and Education Unit
Staff

Professorial Associate

Associates

Background

The Anaesthesia Research and Education Unit has been established to permit academic development of the
specialty of Anaesthesia.  The Unit offers a range of research opportunities within the Department of
Pharmacology, as well as the opportunity to collaborate with members of other departments within the Faculty
of Medicine and the University as a whole.  In particular, the Unit offers in vitro and in vivo models suitable for
answering questions relevant to the practice of Anaesthesia.  Anaesthetists can embark on studies leading to
postgraduate degrees in an environment of experienced researchers and supervisors.  The Unit provides
support in the formal aspects of development of protocols, submission of grant proposals, review of work in
progress and presentation of results for staff of the affiliated teaching hospitals.  The Unit provides resources to
assist in the coordination of multicentre trials of new therapies and techniques as well as refinement of Quality
Assurance activities and the evaluation of clinical outcome.

Consistent with the development of computer based learning, the Unit offers key items of equipment to permit
a range of opportunities for anaesthetists and associated professionals to work with technical staff in the
development of teaching programs.  Digital recording and editing of sound and video images, essential for
preservation of quality and compatibility with the major formats for video, is available as well as equipment for
developing multimedia presentations.  Computer based simulations of various of aspects of physiology,
pharmacology and equipment for the delivery of anaesthesia are available for use by undergraduate and
graduate students.

Current and Future Projects

The pharmacokinetics of intravenous anaesthesia

Animal research laboratory

Development of programmable intravenous infusion

system

Multimedia and on-line education projects

Key References
Crankshaw DP, Boyd MD. (1984)  Open-loop control of drug infusion. Australian Patent (579152).
Crankshaw DP. (1997)  Intravenous delivery systems:  Australian Perspective. In Intravenous Anaesthesia.  Ed. White PF, Williams
& Wilkins, Baltimore. 539-544.

Photograph kindly provided by Dr SA Schweitser
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Analytical Pharmacology
Staff

External Collaborators

Background

The work in this laboratory is based on the use of quantitative analysis to understand interactions between
drugs and biological systems.

Interactions between agonists in vascular smooth muscle

Arteries contract when activated by some nerves and hormones and relax when inactivated by others. At any
given moment there may be more than a dozen different factors affecting the diameter of arteries and thus the
distribution of blood flow and blood pressure. Understanding of the interplay between the activating and
inactivating systems is clearly important to our overall understanding of vascular control. We call the
interplay between these factors functional antagonism when they oppose each other, and synergy when they
assist each other, but there are relatively few theoretical and analytical approaches that are useful for studying
these functional interactions. We do not yet have answers to some very basic questions about how vascular
smooth muscle works.

How do smooth muscle cells decide whether to contract or relax when simultaneously activated by
vasoconstrictor agonists and vasodilator agonists? This is a very important question because the body does
not have the competitive antagonists to inhibit the actions of agonists, but instead counteracts the effects of
one agonist by the effects of an opposing agonist.

Why do some vasoconstrictor agonists appear to be ineffective unless there is already another vasoconstrictor
agonist present? Some very important physiological vasoconstrictor agonists like neuropeptide Y (NPY) and
melatonin are ineffective as vasoconstrictors in many arteries unless there is already some other
vasoconstrictor tone. Our experiments suggest that this phenomenon is at least partly the result of the arteries
being ‘over-relaxed’ at rest, and this has important implications for interpretation of experiments where one
agonist potentiates the action of another.

Endothelial permeability and the reactivity of growing arteries

Arteries are normally only poorly responsive to vasoactive agents present in the blood because the endothelial
cells that separate the arterial muscle cells from the blood are relatively impermeable to those vasoactive
agents; the vasoactive agents can’t get to the muscle cells at high concentrations. However, when endothelial
cells divide they become permeable, acting as leaky sites. When arteries grow the endothelial cells have to
divide to cover the expanding surface of the arteries. There are several disease states where some arteries
(collateral arteries) are growing rapidly (coronary artery disease, peripheral ischaemic disease), and it is
known that growing collateral arteries have elevated responsiveness to vasoactive agents in the blood. Studies
are being conducted to determine whether there is a causal link between the increased rate of endothelial cell
division and this unwanted increase in arterial reactivity.

Non-equilibrium conditions in drug-receptor interactions

Analytical pharmacology is largely based on formulae that assume equilibrium conditions pertain in
quantitation of drug-receptor interactions. Unfortunately, in many cases that assumption is invalid. In a
collaboration with Dr Arthur Christopoulos we have been exploring what happens to the normally
surmountable antagonism of agonist effects by competitive reversible antagonists in systems where
equilibrium conditions are not obtained. Dynamic simulations suggest that the partially or completely
insurmountable antagonism which has been shown for competitive reversible antagonists of both muscarinic
and AT1 receptors might be simply explained by the lack of equilibrium. As both systems are known to be
non-equilibrating (transient responses from muscarinic receptor stimulation, and AT1 receptor
desensitization) this is a reasonable explanation that is readily tested.
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Cerebrovascular Reactivity Laboratory
Staff

External Collaborators

Background

Factors regulating blood flow to the brain are numerous and complex.  Under normal, healthy conditions
brain blood flow is maintained at the appropriate level through fine adjustments to the diameter of the
supplying arteries.

A “stroke” occurs when a portion of brain tissue is deprived of blood for more than a few minutes due to
blockage of a cerebral artery, resulting in death of the most severely affected brain cells.  Strokes are a major
clinical problem and can occur under a variety of conditions.  Cardiovascular disorders such as
atherosclerosis, hypertension, diabetes and brain haemorrhages are associated with an increased risk of stroke.
A common factor in these disorders is the break-down of mechanisms that act to dilate cerebral arteries.  Thus,
advances in our understanding of abnormal regulation of cerebral arteries in disease states is likely to lead to
better treatments to minimize brain damage caused by strokes, or even to prevent strokes from occurring.

The Cerebrovascular Reactivity laboratory uses a variety of state-of-the-art techniques to study brain artery
function in the living body (in vivo), as well as in isolated tissue preparations (in vitro).  In collaboration with
Drs Frank Faraci (University of Iowa), Bill Cole (University of Calgary), James Ziogas and Tom Cocks
(Department of Pharmacology), we are concerned with increasing our understanding of mechanisms that
maintain cerebral arteries open under normal conditions.  Further, these types of mechanisms are evaluated in
various diseases models to identify potentially important abnormalities in brain blood flow regulation.  If
successful, this research may lead to important advances in stroke therapy.

Current Projects

Role of potassium channels in regulation of cerebral artery
tone.

Importance of protease-activated receptor (PAR) activation in
mediating dilatation of cerebral arteries.

Effects of subarachnoid haemorrhage and hypertension on
cerebral artery function.

Key References
Sobey CG, Heistad DD and Faraci FM. (1997)  Effect of subarachnoid hemorrhage on cerebral vasodilatation in response to
activation of ATP-sensitive K+ channels in chronically hypertensive rats. Stroke 28:392-397.
Sobey CG and Faraci FM. (1997)  Effect of nitric oxide and potassium channel agonists and inhibitors on basilar artery diameter.
American Journal of Physiology 272:H256-H262.
Sobey CG and Faraci FM. (1997)  Effects of a novel inhibitor of guanylyl cyclase on dilator responses of mouse cerebral
arterioles. Stroke 28:837-843.
Sobey CG, Heistad DD and Faraci FM. (1997)  Mechanisms of bradykinin-induced cerebral vasodilatation in rats. Evidence that
reactive oxygen species active K+ channels. Stroke 28:2290-2295.
Sobey CG and Cocks TM. (1998)  Activation of protease-activated receptor-2 (PAR-2) elicits nitric oxide-dependent dilation of
the basilar artery in vivo. Stroke 29:1439-1444.
Sobey CG and Faraci FM. (1999)  Inhibitory effect of 4-aminopyridine on responses of the basilar artery to nitric oxide.  British
Journal of Pharmacology 126:1437-1443.
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Chemical Transmission & Neuromodulation Laboratory

Staff

External Collaborators

Background

Nerves transmit information by releasing chemicals (neurotransmitters) which interact with proteins in the
cell membrane of target cells (postjunctional receptors). For example, peripheral sympathetic nerves release
the transmitter noradrenaline which acts on postjunctional receptors on the heart to increase heart rate.
Traditionally it was considered that nerves release only a single neurotransmitter, however it is now clear that
nerves may release more than one transmitter.  In the sympathetic nervous system ATP and Neuropeptide Y
have been demonstrated to be released along with noradrenaline.  Research in the laboratory is aimed at
identifying the conditions under which the three transmitters are released and their relative effects in the
target tissues.  These studies are being undertaken in collaboration with Drs. Lew and Morris and will give an
insight into how nerves control tissue function.

In addition to altering the activity of target tissues it is clear that nerves may alter their own activity by
activation of receptors on the nerve terminal (prejunctional receptors).  For example, noradrenaline can inhibit
its own release for sympathetic nerves by activation of prejunctional 2-adrenoceptors. Other chemicals in the
body may also modulate the activity of nerves by activating specific prejunctional receptors. The hormone
angiotensin II has marked direct effects on blood pressure as well as an ability to modulate sympathetic nerve
activity. The interaction of angiotensin II with the sympathetic nervous system is thought to play an important
role in the control of blood pressure. Therefore, experiments in the laboratory are aimed at identifying the
receptors through which angiotensin II affects blood pressure.

Current Projects

Characterisation of the receptors
mediating the biological activity of the
renin-angiotensin system.

Release and modulation of
cotransmitters in sympathetic nerves

Mechanisms of Angiotensin II receptor
desenitisation

Key References
Ziogas J, O’Farrell M and Slaughter M. (1995)  Caffeine sympathetic purinergic and noradrenergic transmission in the guinea-pig
isolated vas deferens. Naunyn-Schmiedeberg's Archives of Pharmacology, 352, 497-505
Cox SL, Story DF and Ziogas J. (1996)  Angiotensin II receptors involved in the enhancement of noradrenergic transmission in the
caudal artery of the spontaneously hypertensive rat. British Journal of Pharmacology, 119, 965-975.
O’Farrell M, Ziogas J and Marley PD. (1997)  Effects of N- and L- type calcium channel antagonists and (+)-BayK-8644 on nerve-
induced catecholamine secretion from perfused bovine adrenal glands. British Journal of Pharmacology, 121, 381-388.
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Integrated Pharmacology Laboratory
Staff

External Collaborators

Current Projects

Angiogenesis Programme

Christine Wright, James Angus, Kathryn Wilson, Linda Cornthwaite-Duncan

Intermittent claudication associated with pain on walking and decreased exercise tolerance is a debilitating
disease with poor therapeutic treatment and increasing prevalence in Australasia. Major risk factors include
smoking, hypertension, diabetes and atherosclerosis. In patients with peripheral vascular disease, blood flow at
rest to lower limbs is normally adequate to satisfy skeletal muscle activity. On exercise however, the increased
O2 demand of working muscle cannot be met by supply either because of limited flow due to an upstream
stenosis or from loss of vascularity; the end result is claudication. Therefore, there is great interest in developing
novel pharmacological treatments which may increase vascularity via augmented angiogenesis and improve
skeletal muscle function, and so quality of life for patients with this disease. The aims of this programme are to
use therapeutic angiogenesis (administration of angiogenic cytokines) to: (i) improve skeletal muscle function
under conditions of compromised blood flow; (ii) increase vascularity via angiogenesis and remodelling of
vascular length and diameter; and (iii) decrease muscle necrosis and improve muscle oxygen utilisation.

Neuropathic Pain Programme

Many patients with terminal cancer, other illnesses or injuries suffer chronic intractable pain. These patients
may be unable to receive relief with currently available pain-relieving (anti-nociceptive) drugs, for example
morphine, due to problems such as dependence and tolerance. Our research is directed at the discovery of
novel therapeutic agents in the following major areas for the treatment of chronic pain.

Cannabinoid CB1 Agonists

Lucy Lay, Peter Coles, Mark Ross-Smith, James Angus, Christine Wright

A group of novel compounds with therapeutic potential for anti-nociception has come from research into
one of the oldest drugs of abuse, marijuana or Cannabis sativa. The endogenous cannabinoid, anandamide,
has been shown to have anti-nociceptive properties and also to block N-type Ca2+ channels. The principle
goal of this project is to identify novel cannabinoid agonists with selectivity for CB1 receptors. These drugs
will be designed to cross the blood-brain barrier, i.e. to be effective with intravenous administration, and to
have a long effective half-life appropriate for the treatment of chronic pain.
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N-type Calcium Channel Antagonists

David Scott, Duncan Blake, Linda Cornthwaite-Duncan, James Angus, Christine Wright
Two lines of evidence implicate neuronal N-type Ca2+ channels in the transmission of nerve signals which detect pain: (i)
preliminary clinical trial data demonstrating the effectiveness of a drug that blocks N-type Ca2+ channels in the treatment
of chronic pain; and (ii) the anti-nociceptive effects of drugs that act at cannabinoid receptors which also block N-type
Ca2+ channels. The aim of this project is to examine the effectiveness of N-type Ca 2+ channel antagonists, administered
via the intrathecal route, in the treatment of allodynia in a neuropathic pain model. Possible cardiovascular and/or
autonomic side effects of this route of administration will also be examined.

2-Adrenoceptor Agonists
Duncan Blake, David Scott, Linda Cornthwaite-Duncan
This project will examine the anti-nociceptive properties of a novel 2-adrenoceptor agonist, dexmedetomidine, alone or
in combination with an N-type Ca2+ channel antagonist in a chronic neuropathic pain model. Drugs will be administered
intrathecally and effects on allodynia and/or autonomic reflexes assessed.

Benign Prostatic Hyperplasia Project

Mark Devlin, Christine Wright, James Angus
Benign prostatic hyperplasia is a condition characterised by obstructive urinary symptoms. Current treatments include the
use of non-selective 1-adrenoceptor antagonists which relax the smooth muscle of the prostate and decrease pressure on
the urethra. However, these drugs may cause unwanted side effects such as postural hypotension. This project aims to
develop novel drugs with selectivity for the putative 1L-adrenoceptor. Such subtype selective antagonists may have
therapeutic potential in benign prostatic hyperplasia while lacking cardiovascular side effects.

T-type Calcium Channels in Heart Failure

Xi Qi, James Angus, Margaret Morris
T-type voltage operated calcium channels (VOCC) located on vascular and cardiac smooth muscle cells are activated by
depolarisation of cells from –80 to –55 mV.  These channels may be responsible for early calcium entry enhancing
contraction and these channels may increase in heart failure.  Mibefradil is a selective ‘T’ over ‘L’ type VOCC antagonist.
Using mibefradil and a classic L channel antagonist nicadipine we are exploring the role of T channels in coronary,
mesenteric and renal resistance arteries in normal rats and rats with coronary ischaemia-induced heart failure.

Vascular Reactivity in Chronic Cirrhosis

James Angus, Rhys Vaughan, Peter Angus, Richard Smallwood
Chronic liver cirrhosis is accompanied by intense peripheral vasodilatation which is very difficult to manage
therapeutically.  We have evidence that the endothelium-dependent relaxation to acetylcholine is enhanced in the hepatic
resistance artery.  Current work is focused on the role of Nitric oxide synthase, Endothelium-dependant hypopolarising
factor and muscarinic receptor upregulation in the mesenteric resistance arteries and other beds such as skin and muscle in
the setting of chronic cirrhosis.  We hope to define the cause of the vasodilatation and thus better focus on a treatment for
this component of the disease.

-Conotoxin GVIA a template to design new analgesis agents

Ray Norton, Paul Pallaghy, James Angus, Peter Coles, Mark Ross-Smith
We have established the NMR structure for the ‘N’ type voltage operated calcium channel antagonist conotoxin GVIA and
with a range of bioassays established the structural pharmacophore for biological activity.  We are now designing and
testing compounds utilising a template scaffold to develop low molecular weight non-peptide molecules that could be used
as therapy for chronic pain acting to antagonise ‘N’ channel.

Key References
Wright CE and Angus JA. (1996)  Effects of N-, P- and Q-type neuronal calcium channel antagonists in mammalian peripheral
neurotransmission. Br J Pharmacol, 119: 49-56.

Wright CE and Angus JA. (1997)  Prolonged cardiovascular effects of the N-type Ca2+channel antagonist -conotoxin GVIA in
conscious rabbits. J Cardiovasc Pharmacol, 30: 392-399.
Lew MJ, Flinn JP, Pallaghy PK, Murphy R, Whorlow SL, Wright CE, Norton RS and Angus JA. (1997)  Structure-function relationships
of -conotoxin GVIA. Synthesis, structure, calcium channel binding and functional assay of alanine-substituted analogues. J Biol Chem,
272: 12014-12023.
Whorlow SL, Angus JA and Wright CE. (1998)  Endogenous angiotensin II and bradykinin delay and attenuate the hypotension after
N-type calcium channel blockade in conscious rabbits. J Cardiovasc Pharmacol, 32: 951-961.

Norton RS, Pallaghy PK, Baell JB, Wright CE, Lew MJ and Angus JA. (1999)  The polypeptide -conotoxin GVIA as a basis for new
analgesic and neuroprotective agents. Drug Develop Res, (in press).
Sarsero D, Fujiwara T, Molenaar P and Angus JA. (1998)  Human vascular to cardiac tissue selectivity of L- and T-type calcium channel
antagonists.  Br J Pharmacol 125:109-119.
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In Vitro Human Cardiac Pharmacology Laboratory

Staff

External Collaborators

Project Title

Modulation of human cardiac function by -adrenoceptor and endothelin receptor systems.

Project Description

The contractile force and rhythm of the heart can be modulated by endogenous and exogenous agents.  They
can do this by stimulation of specific receptors on the cell surface.  Two receptor systems in human heart, -
adrenoceptors and endothelin receptors have been the focus of our research effort.

We have sought to understand the mechanisms by
which activation of -adrenoceptor and endothelin
receptor systems cause changes to contractile force
and cause arrhythmic contractions in the heart.
Together with Professor Kaumann we have
characterized and described a novel -adrenoceptor in
heart called the “putative 4-adrenoceptor”.  We have
provided evidence for at least three
pharmacologically distinct endothelin receptors in
human heart.  Our research is gaining knowledge on
how these receptors function in the normal heart,
whether they are altered by cardiac disease, drugs
used by patients to treat cardiac disorders and during
development of the heart.

Key References

Kaumann AJ and Molenaar P. (1997)  Modulation of human cardiac function through 4 -adrenoceptor populations.  Naunyn-
Schmiedeberg’s Arch Pharmacol, 355, 667-681.

Molenaar P, Sarsero D, Arch JRS, Kelly J, Henson SM and Kaumann AJ. (1997)  Effects of (-)-RO363 at human atrial -adrenoceptor
subtypes, the human cloned 3-adrenoceptor and rodent intestinal 3-adrenoceptors  Br J Pharmacol, 120, 165-176.
Molenaar, P., Sarsero, D. & Kaumann, A.J. (1997)  Proposal for the interaction of non-conventional partial agonists and
catecholamines with the ‘putative 4-adrenoceptor’ in mammalian heart.  Clin Exp Pharmacol Physiol. 24, 647-656.

Sarsero D, Molenaar P and Kaumann AJ. (1998)   (-) [3H]-CGP 12177A radio labels the “putative 4-adrenoceptor” in rat atrium.  Br J
Pharmacol 123, 371-380.
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Paracrine Control Systems Laboratory
Staff

External Collaborators

Background

Endothelial and epithelial cells display increasingly interesting roles as mediators or regulators of important
functions such as vascular resistance, blood flow, thrombosis, inflammation, airways hyper-reactivity and tissue
remodelling.  They often achieve these roles via release of potent chemical signals  in response to activation of
specific novel receptors on their outer cell  membrane.  The receptors we are particularly interested in are the
recently discovered protease-activated receptors (PARs).  Remarkably, certain nerves in the gut release similar
substances (transmitters) which are possibly regulated by the same types of receptors to modulate motility and
pain in response to inflammation.

Our studies are focused on understanding initiating events of major inflammatory vascular, airways,  gut and
urogenital diseases such as asthma, bronchitis, irritable bowel syndrome, stroke, cystitis and possibly
impotence.  In collaborations with Dr Chris Sobey (Stroke) our goal is to be in a position to detect, treat and
possibly cure some of these diseases.

Current Projects
Location, activation, regulation of roles of novel protease-
activated receptors (PARs).
Characterization of endogenous hyperpolarising smooth
muscle relaxation mechanisms in blood vessels, airways and
the gut.
Reactivity of human arteries used for coronary bypass grafts.

Future
To determine how general PAR-mediated protective paracrine
systems are throughout the body and how they are regulated.
To clone new novel PARs.
To develop gene replacement techniques and new drugs as
novel therapies for inflammatory-related diseases.
Develop epi-genetic animal models of vascular and airways
diseases.

Key References
Hamilton JR, Nguyen PB and Cocks TM. (1998)  Atypical protease-activated receptor mediates endothelium-dependent relaxation of
human coronary arteries.  Circulation Research,  82:1306-1311.
Sobey CG and Cocks TM. (1998) Activation of protease-activated receptor-2 (PAR-2) elicits nitric oxide-dependent dilation of the
basilar artery in vivo.  Stroke,   29: 1439-1444.
Selemidis S, Ziogas J and Cocks T. (1998)  Apamin- and nitric oxide-sensitive biphasic non-adrenergic non-cholinergic inhibitory
junction potentials in the rat anococcygeus muscle.  Journal of Physiology, 513, 835-844.
Cocks TM, Fong B, Chow JM, Anderson GP, Frauman AG, Goldie RG, Henry PJ, Carr MJ, Hamilton JR and Moffatt JD. (1999)  A
protective role for protease-activated receptors in the airways.  Nature,  398(6723):156-160.
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Vascular Pharmacology Laboratory
Staff

Background

The vascular endothelium is an important source of powerful vasodilators such as nitric oxide (NO),
endothelium-derived hyperpolarising factor (EDHF) and prostacyclin (PGI2).  The relative importance of these
agents in regulating blood flow to the heart and other organs may be influenced by coronary artery disease.  We
have demonstrated that upon reintroduction of blood flow to a vascular bed that has been ischaemic (no blood
flow) for some time there is a reduction in resting blood flow, in comparison to pre-ischaemic levels, and an
impaired ability of the arteries to respond to vasodilator drugs.  That vessel dysfunction may be due to damage
to the endothelium or accumulation of leukocytes (white blood cells) that attach to the endothelium and block
blood flow.  We are investigating how these different factors may affect blood flow and vessel reactivity after
ischaemia.

We are also interested in finding ways to reduce damage that ischaemia does to the heart and blood vessels.  It
has been shown that interrupting blood flow for very brief periods (2-5 min) before a longer period of ischaemia
offers a very powerful protection against cellular injury and death.  This process called ‘ischaemic
preconditioning’ may prove to be useful in surgery of the heart and other organs where an interruption to
blood flow is necessary.  By investigating the mechanism of this ischaemic preconditioning it is hoped that a
drug treatment may be found that has a similar protective action.

A developing interest is investigation of the mechanism of flavonoid induced vasodilatation.  Flavonoids are
polyphenolic compounds that are found in fruits and vegetables.  In populations with a diet high in fruits and
vegetables there is a lower incidence of coronary artery disease and that effect has been linked to the beneficial
actions of flavonoids.  We are examining the vasodilator actions of flavonoids in normal and diseased vascular
tissue.

Current Projects

The effect of ischaemia and reperfusion on vascular
function.

Mechanisms of endothelium-dependent vasodilatation in
large arteries and resistance vessels.

Ischaemic preconditioning against vascular dysfunction.

Mechanism of the vascular actions of flavonoids.

Key References
Sobey CG and Woodman OL. (1993)  Myocardial ischaemia: What happens to the coronary arteries?  Trends in Pharmacological Sciences,
14, 448-453.
Loke KE and Woodman OL. (1996)  Effect of ischaemic preconditioning on vascular dysfunction induced by ischaemia and reperfusion
in rat hindquarters.  Cardiovascular Research 32, 1081-1087.
Woodman OL, Hart JL and Sobey CG. (1997).  Prevention of ischaemia-induced coronary vascular dysfunction.  International Journal of
Cardiology 62, (Suppl. 2), 591-599.
Chan ECH and Woodman OL. (1999)  Enhanced role for the opening of potassium channels in relaxant responses to acetylcholine after
myocardial ischaemia and reperfusion in dog coronary arteries.  British Journal of Pharmacology 126, 925-932.
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Cell Signalling Laboratory
Staff

External Collaborators

Background

Adrenal chromaffin cells are neuroendocrine cells that share many of the properties of neurones and endocrine
cells. They possess an exceptional range of receptor types, including receptors for cholinergic and non-
cholinergic splanchnic nerve transmitters, blood-borne factors such as angiotensin II and histamine, and local
paracrine and autocrine factors such as prostaglandins, ATP and bradykinin. They synthesise a variety of
secretory products including opioid peptides and NPY, as well as adrenaline and noradrenaline. As excitable
cells they express a wide variety of voltage-sensitive ion channels. Chromaffin cells have been a major model
system over the last 20 years for the elucidation of cellular signal transduction pathways, especially Ca2+

signalling, acute and long-term neurotransmitter biosynthesis, molecular control of exocytosis and vesicle
recycling, and the characterisation of cellular responses to receptors.

Our studies on chromaffin cells are focussed on Ca 2+ signalling. The two main questions were are addressing
are: how do chromaffin cells produce Ca2+ signals and how do the cells use these different Ca2+ signals? We
have shown that different receptors on bovine chromaffin cells activate Ca2+ entry through different types of
channels, and that several G protein-coupled receptors activate several classes of voltage-sensitive Ca2+

channels. We have also found that a given receptor may control more than one Ca2+-dependent cellular
response at the same time through distinct mechanisms. Very recent studies suggest there may be a major, new
means by which cells can actively regulate their cytosolic Ca2+ levels, namely by regulating the plasma
membrane Ca2+ extrusion processes. We are presently elucidating novel mechanisms by which G protein-
coupled receptors control voltage-operated Ca2+ channels, the mechanisms by which store-depletion-dependent
Ca2+ channels (‘capacitative Ca2+ entry’) are activated, and whether receptors control the activity of the plasma
membrane Ca2+/ATPase or Na+/Ca2+-exchanger. Future work will include patch-clamp analysis of the control
of voltage-sensitive and voltage-insensitive Ca2+ channels.

Current and Future Projects
Role of G proteins and protein kinases in receptor regulation
of voltage-operated Ca2+ channels

Effects of heavy metals on receptor regulation of adrenaline
secretion

Role of store-operated Ca2+ channels (‘capacitative Ca2+

entry’) in regulating cellular responses

Receptor regulation of the plasma membrane Ca2+/ATPase
or Na+/Ca2+-exchanger

Identification of novel mechanisms that regulate cytosolic
Ca2+ signalling

Key References
Loneragan K, Cheah TB, Bunn SJ and Marley PD. (1996)  The role of protein kinase C in nicotinic responses of bovine chromaffin cells.
Eur J Pharmacol, 311: 87-94.

O’Farrell M, Ziogas J and Marley PD. (1997)  Effects of N- and L-type calcium channel antagonists and (±)BayK8644 on nerve-induced
catecholamine secretion from bovine perfused adrenal glands. Br J Pharmacol, 121: 381-388.

O’Farrell M and Marley PD. (1997)  Multiple calcium channels are required for pituitary adenylate cyclase-activating polypeptide-
induced catecholamine secretion from bovine cultured adrenal chromaffin cells. Naunyn-Schmiedeberg’s Arch Pharmacol, 356: 536-542.

Marley PD and Robotis R. (1998)  Activation of tyrosine hydroxylase by histamine in bovine chromaffin cells. J Autonom Nerv Syst, 70:1-9.
O’Farrell J and Marley PD. (1999)  Differential contributions of voltage-sensitive Ca2+ channels to histamine-induced catecholamine
secretion and tyrosine hydroxylase activation in bovine adrenal chromoffin cells. Cell Calcium (in press).
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Drug Design Research Laboratory
Staff

External Collaborators

Background

The Drug Design Research Group use computer-aided molecular modelling techniques as an aid to design
novel bioactive compounds.  Candidate molecules are then synthesised and evaluated in appropriate cell-based
assays.  Data from these assays is then used to hone the design process, in the hope of producing active
molecules.  Research is focussed in three main areas:

Neurotrophic factors

Neurotrophic factors are naturally-occurring proteins which promote neuronal survival both in vitro and in
animal models of neurodegeneration.  In addition to playing a vital role in shaping the developing mammalian
nervous system, neurotrophic factors show tremendous promise as therapeutic agents to treat
neurodegeneration in humans.  However, because they are large molecules, they are not optimally suited for
use as drugs.  Our aim is to design small molecules which mimic the actions of neurotrophins but display better
pharmacokinetic behaviour.  This work is carried out in collaboration with Dr Surinda Cheema (in vivo studies)
and Dr Craig Morton (structure elucidation by nuclear magnetic resonance spectroscopy).

Vascular Endothelial Growth Factors (VEGFs)

VEGFs promote angiogenesis, or the growth of new blood vessels.  Solid tumors rely on this process if they are
to grow and spread through the body.  In collaboration with Drs Marc Achen, Steve Stacker and Christine
Wright, we are seeking to develop inhibitors of VEGF action that will have potential as novel anticancer agents.

Imidazoline receptor ligands

Imidazoline receptors bind a variety of ligands containing either an imidazoline, an oxazoline or a guanido
moiety, although their biological roles are poorly understood.  In collaboration with Dr Ian Musgrave, we are
developing models of the structural requirements for imidazoline receptor binding with an aim to develop
more potent and selective ligands for these receptors.

Current Projects

Design, synthesis and biological evaluation of agonists and
antagonists of trkB, the signal transducing receptor for brain-
derived neurotrophic factor (BDNF).

Development of ligands for p75, the low affinity neurotrophin
receptor.

Design of antagonists of vascular endothelial growth factors.

Modelling the imidazoline receptor pharmacophore.

Key References
O’Leary PD and Hughes RA.  (1998)  Structure-activity relationships of conformationally-constrained peptide analogues of loop 2
of brain-derived neurotrophic factor.  J Neurochem, 70:1712-1721.
Hughes RA and O’Leary PD. (1999) Exploiting neurotrophic factors for the treatment of neurodengeneative conditions: An
Australian perspective.  Drug Dev Res (in press).
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Lung Disease Research Laboratory
Staff

Collaborators

Background

Asthma and other inflammatory airway diseases including chronic bronchitis, are major global health
problems.  While progress has been made in recent years understanding how the airways become inflamed
almost nothing is known of what determines the susceptibility of some patients to severe, progressive disease.
Our conceptual approach is to model airway diseases in mice.  In collaboration with researchers in Australia
and overseas we are using molecular genetic techniques to study candidate genes and their products.  The
products of these genes are being systematically measured.  Specifically we are interested in (a)  the molecules
that cause mucus secreting cells (goblet cells) and glands to proliferate; (b)  in glycoproteins on immune cells
that govern the intensity of T lymphocyte responses to inhaled allergen; and (c)  in intrinsic protective factors
such as the PAR autacrine system that limits the degree of airway obstruction during inflammatory or injurious
insults to the lung.  The importance of this research is that it will lead to new targets for drug design with the
ultimate goal of preventing and in the long term curing asthma and other serious airway disorders.

How asthma occurs

Patients who develop asthma have T
lymphocytes that respond inappropriately to
proteins in inhaled allergens such as house
dust mite or pollens.  As a consequence the
cytokines they produce cause disease.  Two
cytokines are particularly important; IL-5
causes proliferation of eosinophils that
damage the airways and IL-4 causes
production of immunoglobin E which in turn
is responsible for symptoms.  Our areas of
research are indicated by an asterisk.

Key References
Coyle AJ, LeGros G, Bertrand C, Tsuyuki S, Heusser C, Kopf M and Anderson GP. (1995)  Interleukin-4 is required for the induction of
lung Th2 mucosal immunity. Am J Respir Cell Mol Biol,  13, 54-59.

Tsuyuki S, Bertrand C, Tsuyuki J, Anderson GP, Erard F and Coyle AJ. (1995)  Fas antigen is expressed on eosinophils and mediates
resolution of eosinophilic inflammation in vivo. Journal of Clinical Investigation,  96, 2924-2931.

Coyle AJ, Bertrand C, Alkan SA, Tsuyuki S, Huang H, Auget M and Anderson GP. (1996)  Mice lacking the interferon receptor have an
impaired ability to resolve lung eosinophilic inflammatory response  associated with a prolonged capacity to T cells to exhibit a TH2
cytokine profile. Journal of Immunology,  156, 2680-2685

Brokaw JJ, White GW, Baluk P, Anderson GP, Umemoto EY and McDonald DM. (1998)  Glucocorticoid-Induced Apoptosis of
Dendritic Cells in the Rat Tracheal Mucosa.  Am J Respir Cell Mol Biol, 19(4):598-605.

Simon HU, Yousefi S, Dibbert B, Hebestreit H, Weber M, Branch DR, Blaser K, Levi-Schaffer F and Anderson GP. (1998)  Role for
tyrosine phosphorylation and Lyn tyrosine kinase in fas receptor-mediated apoptosis in eosinophils. Blood,  92(2):547-57.
Cocks TM, Fong B, Chow JM, Anderson GP, Frauman AG, Goldie RG, Henry PJ, Carr MJ, Hamilton JR and Moffatt JD. (1999)  A
protective role for protease-activated receptors in the airways.  Nature,  398(6723):156-160.
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Lung & Inflammatory Disease Research Laboratory
Staff

Collaborators

Background
Our Laboratory investigates the mechanisms and treatment of airway wall remodelling in asthma and other airway disorders.
Airway smooth muscle growth and differentiation are central aspects of this remodelling process.  NHMRC funds work on
the second messenger regulation of growth of airway smooth muscle.  GlaxoWellcome funds studies examining the
mechanisms by which 2-adrenoceptor agonists and glucocorticoids regulate cell-cycle progression.  AMRAD funds studies
on a potential new anti-asthma agent, 2-methoxyestradiol, that inhibits cultured airway smooth muscle proliferation.  A
collaborative project involving Professor Wayne Morrison and Dr Robyn Anderson examines the roles of nitric oxide and its
metabolites in angiogenesis.

Airway Smooth Muscle
Airway smooth muscle maintained in culture can be stimulated to proliferate by a range of factors identified in the inflamed
airways of asthmatics, including epidermal growth factor, basic fibroblast growth factor and thrombin.  These growth factors
increase levels of the key regulatory protein in the cell-cycle, cyclin D1, by increasing gene transcription and decreasing
protein breakdown.  Our current work suggests that the increased breakdown, but not the increased expression of cyclin D1 is
regulated by Erk1/2, members of the MAP kinase superfamily.  Further definition of the pathways regulating cyclin D1 levels
in airway smooth muscle may lead to identification of new pharmacological targets for regulation of excessive airway smooth
muscle proliferation.

2-Methoxyestradiol
(2Meo) is a metabolite of estradiol with very low affinity for the estrogen receptor.
This product of catechol-o-methyl transferase activity is anti-angiogenic and
reduces the proliferation of a number of different cell types by inhibiting the
function of tubulin during formation of the mitotic spindle.  We have identified
an additional action of 2-Meo on G1 progression which decreases entry of cells to
S-phase of the cell cycle.  Further studies are examining the utility of this
compound in regulating aspects of airway wall remodelling.

Anti-remodelling activity of currently used anti-
asthma agents

Anti-remodelling activity of currently used anti-asthma agents 2-Adrenoceptor agonists including Salbutamol inhibit DNA
synthesis by arresting cell cycle progression late in G1 near the restriction point of the cell cycle, as do glucocorticoids.
However, 2-agonists and other agents which increase cAMP reduce cyclin D1 protein levels by influencing its proteasome-
dependent degradation, whereas glucocorticoids reduce levels by reducing mitogen-stimulated increases in cyclin D1 mRNA.
We are currently investigating synergy between glucocorticoids and -agonists in regulation of cell cycle progression.

Key References
Stewart AG, Tomlinson PRT & Wilson JW. (1997)  2-adrenoceptor agonist mediated inhibition of human airway smooth muscle cell
proliferation: importance of duration of 2-adrenoceptor stimulation. British Journal of Pharmacology, 121:361-368.
Stewart AG, Tomlinson PRT & Wilson JW. (1995)  Regulation of airway wall remodelling: prospects for the development of novel anti-
asthma drugs. Advances in Pharmacology, 33:200-253.
Stewart AG, Tomlinson PRT & Wilson JW. (1993)  Airway wall  remodelling in asthma: a novel target for the development of anti-
asthma drugs. Trends in Pharmacological Sciences, 14:275-279.
Zhang B, Knight KR, Phan LP, Hickey MJ, Morrison WA & Stewart AG. (1997)  The timing of administration of dexamethasone or  the
nitric oxide synthase inhibitor, L-NAME, is critical for effective treatment of ischaemia-reperfusion injury to rat skeletal muscle. Clinical
Science,  93:167-174.
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Molecular Pharmacology Laboratory
Staff

Collaborators

Receptors
Receptors form the basic relay mechanism for transmission of signals into target cells. The largest family of receptors is the 7
transmembrane domain (7TMD) G-protein coupled receptor (GPCR) family. These 7TMD GPCRs are predicted to make up
1-5% of the entire repertoire of human genes. As such drugs that modify the function of 7TMD GPCRs form a major focus
for potential therapeutic intervention in the treatment of disease. We are currently investigating members of a recently
identified subfamily of the GPCR superfamily (termed class II or family B), which includes the receptors for calcitonin (CT),
secretin and parathyroid hormone. To date the major target of our work has been the calcitonin receptor. The work on CT
receptors has specific relevance to the treatment of a number of disease states including Paget’s disease, hypercalcaemia of
malignancy and osteoporosis where CT is currently used as a therapeutic intervention.

Calcitonin
In addition to its action on bone, CT also has potent actions in the central nervous system. Amongst these are effects on
appetite, pain tolerance and movement. Elucidation of how CT affects these behavioural systems is another of the goals of
this laboratory. In addition to the molecular work on the receptor alluded to above we have been investigating the neuronal
axis of CT action in two ways. The first of these has been to localize the potential sites of action in the brain using an imaging
technique called in vitro autoradiography. Using this technique we can also characterize how the receptors see different
ligands, which is important in classifying them and identifying potential subgroups of receptors which may be specifically
targeted therapeutically. The other area of research we have been pursuing is the identification of novel CT-like peptides
from within the brain.

Amylin and calcitonin gene-related peptide (CGRP)
Amylin and CGRP are peptides that share amino acid homology with CT. These peptides have potential roles in a number
of areas of normal and abnormal physiology including carbohydrate metabolism and blood pressure regulation. We are
involved in the biochemical and pharmacological characterization of the receptors for these peptides, as well as localization
of receptors by in vitro autoradiography. Our work, particularly with amylin receptors has been pioneering where we were
the first group to identify a novel receptor that was later shown to be a high affinity amylin receptor. Our work on the
localization of amylin receptors in the kidney has contributed to the development of the hypothesis that amylin may be a
mediator of hypertension in obesity related hypertension.

Receptor activity modifying proteins (RAMPs)
Recent work from the Receptor Systems group at Glaxo Wellcome in the UK has led to
the identification of a family of novel proteins that interact with specific G-protein
receptors and alter receptor phenotype. These proteins termed receptor activity
modifying proteins (RAMPs) are required for expression of CGRP or adrenomedullin
receptor phenotypes from the "calcitonin receptor-like receptor" gene. We are currently
investigating the interaction of RAMPs with CT receptors and looking specifically at
whether appropriate expression of RAMPs underlies the amylin receptor phenotype.

Key References
Hilton JM, Mitchelhill KI, Pozvek G, Dowton M, Quiza M and Sexton PM. (1998)  Purification of novel calcitonin-like peptides from rat
brain and pituitary. Endocrinology, 139: 982-992.
Perry KJ, Quiza M, Myers DE, Christopoulos G and Sexton PM. (1997)  Characterization of amylin and calcitonin receptor binding in
the mouse -TSH thyrotroph cell line. Endocrinology 138:3486-3496.
P ozve k G, Hilt on  J M , Qu iza M , Hou ssami S an d Se xt on P M . (1997)   St ru c t ure / f u nc t ion  re lat ionsh ip s of  c alcit on in  an alogu e s as agon ists,
an t agon ist s or inv e rse  agon ist s in  a c on st itu t iv e ly ac t ivat e d  rec e p t or syst e m. M o lecula r Pha rma co lo gy, 51:658- 665.
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Neuroendocrine Pharmacology Laboratory
Staff

External Collaborators

Background

Neuropeptide Y (NPY) is widely distributed throughout the mammalian nervous system where it co-exists with
noradrenaline.  In the periphery, NPY is known to exert powerful modulatory actions on noradrenergic
transmission.  Changes in NPY and noradrenaline are implicated in a number of disease states, and our studies
may have implications for the treatment of a range of disorders, including hypertension, heart failure, diabetes
and obesity.

Current Projects

Co-transmission in the CNS

Work underway in the laboratory investigates the interactions between noradrenaline and the co-existing
peptide, NPY, in the hypothalamus, an area important in the integration of autonomic function.  Using in vivo
microdialysis, push-pull and in vitro superfusion techniques, we are examining whether NPY and
noradrenaline can affect each other’s release in the CNS.

Cardiovascular System

NPY acts in the brain to lower blood pressure.  In cardiovascular diseases such as heart failure, the ability of the
brain to control blood pressure and blood volume is affected.  Using an animal model of heart failure, we are
investigating the role of NPY in this disorder. These studies will lead to a better understanding of the
relationship between central and peripheral changes in neuronal activity in the pathogenesis of cardiac failure,
which may give rise to new therapeutic interventions.  In addition to changes in neurotransmitter content and
release, the expression of c-fos activity post myocardial infarction is under investigation.

NPY and Feeding

NPY has potent actions on energy balance and appetite,
and changes in brain NPY activity have been observed in
animal models of obesity.  A number of other agents
which also influence feeding, such as the hormone
leptin, which is released from fat stores, appear to exert
effects on NPY in the brain.  The effect of feeding
regulators such as leptin on NPY release, content, and
expression is under investigation.  This work will
improve our understanding of feeding mechanisms and
our ability to target pharmacological interventions to aid
in the treatment of eating disorders.

Key References
Hastings J, McClure-Sharp J and Morris MJ. (1998)  In vitro studies of endogenous noradrenaline and NPY overflow during maturation
and ageing.  Naunyn Schmiedeberg’s Arch Pharmacol, 357;218-224.

Morris MJ, Tortelli CF, Filippis A and Proietto J. (1998)  Reduced BAT function as a mechanism for obesity in the hypophagic,
neuropeptide Y deficient monosodium glutamate-treated rat.  Regulatory Peptides, 75-76;441-447.

Lee J and Morris MJ. (1998)  Modulation of neuropeptide Y overflow by leptin in the rat hypothalamus, cerebral cortex and medulla.
Neuroreport, 9;1575-1580.

Warnes KE, Morris MJ, Symonds ME, Phillips ID, Clarke IJ, Owens JA and McMillen IC. (1998)  Effects of increasing gestation, cortisol,
and maternal undernutrition on hypothalamic neuropeptide Y expression in the fetal sheep.  J Neuroendocrinol, 10;51-57.
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Practical Class
Staff

Practical classes are an integral part of the teaching of undergraduate
pharmacology and the pharmacology student laboratory has proven to be an effective environment for the
performance, recording and analysis of student experiments.  Since relocating into the new extension of the
Medical Faculty Building, its capacity has expanded from 25 to a potential 70 students per class and has become
a multimedia teaching environment, equipped with networked computer systems and associated printing
facilities.  Students have supervised access to teaching  resources such as computer simulations, CD-ROMs and
access to links on the WWW.

The practical class caters for students from science, medicine, veterinary science, dentistry, physiotherapy and
optometry.  Students typically would be timetabled to spend from 3 to 6 hours per week in the laboratory
(depending on the class) pursuing their investigations but they do have the opportunity to visit the laboratory
at other times to complete or extend their practical work.  Student performance and teaching outcomes are
constantly monitored and generally involve the assessment of written reports as well as MCQ and short answer
questions.

The experiments carried out in this laboratory are designed to complement to the lecture course, and illustrate
many principles and aspects of pharmacology covered by students.

in vitro Pharmacology - Using classical organ bath techniques in conjunction with the computer recording
equipment, students gain experience in the setup and control of various tissue preparations such as strips
or rings of gastrointestinal, vascular, and bronchial smooth muscle as well as a number of cardiac muscle
preparations.  The organ bath setup permits the student to control drug exposure times, according to tissue
responses, whilst still operating within the experimental protocols outlined at the commencement of the
practical session.

As well as tissue practicals, students can experience in vitro pharmacology using materials such as
enzymes (and their role in pharmacokinetics) and radioligands (and their role in pharmacodynamic
analysis and interpretation of ligand-receptor interactions).

in vivo Pharmacology - Students have the privilege and opportunity to do some experimental work on live
animals.  Following ethical guidelines approved by the Animal Ethics and Experimentation Committee of
the University, students examine the effects of various drugs on cardiovascular parameters such as blood
pressure and heart rate and can directly observe the role of reflex mechanisms in response to
pharmacological intervention.

Some practicals involve the more personal participation of
students whereby they voluntarily ingest pharmacological
agents such as a -adrenoceptor antagonist and
subsequently measure and record various cardiovascular
parameters (blood pressure, heart rate, skin temperature,
etc) to determine the effects of this agent.

Multimedia - The laboratory uses a modern approach in
teaching aspects of behavioural pharmacology by using
interactive multimedia.  A CD-ROM package, developed
by this department, makes extensive use of sound and
video to demonstrate the behavioural effects of various
drugs and provides self assessment tasks throughout.
This can overcome problems with animal handling and
inappropriate interpretation of responses due to student
inexperience and allows the demonstration of the effects
of drugs not normally available to the students.
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