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Interested in research in Physiology  ? 
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The characters above represent the Chinese 

pictographs for the word Physiology, written 

in an archaic form as used several thousand 

years ago.  The first character represents a 

tree with a new leaf and came to mean life. 

The second character is a composite of a 

dissecting tool and a person deciding the 

natural plane along which to split a previous 

stone.  This came to mean structure or logic.  

The third symbol is a combination of child 

beneath an ornate (school) roof and came to 

mean study.  Thus taken together, the three 

characters can be translated as ñThe Study of 

The Logic of Lifeò. 

 

 

Welcome to the Physiology Department   

 

 

Information dates and places 

   (Physiology session: 09/09/2009, 1-3pm) 

 

 

Overview  of Honours and Master of Science 

 

 

The Honours Program 

   (and how  to apply) 

 

 

The Master of Science (Research Training) Program 

   (and how  to apply) 

 

 

Summer Studentships 

 

 

Research Supervisors & Projects 

 

Convenors 

 

Honours: Dr Glenn McConell 

Tel.  8344-5844  Room N525 

mcconell@unimelb.edu.au 

 

Masters: A/Prof Lea Delbridge 

Tel: 8344 5853  Room N524 

lmd@unimelb.edu.au 

 

 

Administration 

 

Ms Lesley Robinson 

Tel 8344-7755 Room N212 

lesleyr@unimelb.edu.au 

mailto:mcconell@unimelb.edu.au
mailto:lmd@unimelb.edu.au
mailto:lesleyr@unimelb.edu.au
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Welcome to the Department of Physiology 
 

 
 

 

 

In many w ays the decision to undertake an Honours year or a 

Master of Science is one of the most important you w ill make.  
 

It  is literally the f irst  step in your independent scientif ic career w hen you choose research areas 

that you might like to call your ow n.  

  

There are many things to consider - the research topic, your need and desire to undertake 

addit ional, advanced coursew ork, the laboratory and its resources, the potent ial supervisor and 

the departmental support of students.  

 

This booklet is designed to provide you w ith suff icient information to w het your appetite in 

physiology in the Department at Honours and MSc levels.  As a discipline, physiology has been 

reborn. The grow ing interface w ith molecular biology has given rise to physiological genomics, 

and you' ll f ind ample evidence of this excit ing new  area in the pages of this booklet.  If  you 

visit  the laboratories in the Department, you' ll f ind everything from DNA synthesis and cell 

t ransfect ion, to sophist icated patch clamp, confocal and mult iphoton microscopy, and human 

muscle & exercise experiments. 

 

As a Department w e are very proud of our students and w e have developed a carefully 

organised course-w ork program to complement your developing laboratory and analyt ical skills.  

The Departmental environment provides support in a number of w ays for our Honours and MSc 

students, but perhaps none is more important than the friendship and advice they receive from 

our graduate students.  

 

Take your t ime, have a good look through this booklet, think carefully about your opt ions, visit  

potent ial supervisors and ask the hard quest ions.  Remember, it ' s your future.  We hope that 

you' ll make Physiology part of it .  

 

Good luck!  

 

 
 

 

 

Prof Mark Hargreaves 

(Head of Department) 
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Information Dates and Places 
 

 

Information Sessions you can attend. 
 

Information specif ically about the Department of Physiology Honours / Master of Science programs :  

 

 

Department of Physiology Information Session:  - Wed September 9, 2009 1 - 3pm 

 

This is an ideal opportunity to meet supervisors, and to gain a quick overview  of the 

Honours and Masters Programs ï w hat they involve and how  they compare.  

Department of Physiology, Pract ical Labs, Level 4 north w ing, Medical Building.  

 

 

Other University general information sessions include: 

 

 Melbourne Graduate Expo ï Wednesday 2 September, 3pm ï 7pm, Level 1, Alan Gilbert  

Building, 161 Barry Street. 

 

 Faculty of Medicine, Dentistry and Health Sciences Honours Expo - Information Session held 

on Wednesday 9 September 2009 ï 3.15pm-5.15pm Harry Brookes Allen Museum of 

Anatomy and Pathology, 3
rd
 Floor, Medical Building, Cnr Grattan St and Royal Parade.  

 

 Science Faculty Beyond Tomorrow  - Master of Science and Honours Information session 

Thursday 10 September ï 4.30pm ï 7.30pm, ground f loor, Ground Floor, Sidney Myer Asia 

Building, University of Melbourne (Sw anston Street). 

 

 ñApplying for Honours and Master of Science Degrees in MDHSò ï Wednesday 16 September 

ï 5.15pm to 6.15pm ï Sunderland Lecture Theatre, ground f loor, Medical Building.  Dr Tony 

Hughes, MDHS Honours Coordinator w ill present an information session for students / 

prospect ive applicants.  

 

 Faculty of Science graduate information session ï Thursday 8 October ï 5pm to 6.30pm in 

Theatre A, Elisabeth Murdoch building. 

 

Places to find additional Faculty & Departmental Information 
 

Faculty of Science regulations and further information governing Honours and Master of Science 

degrees :  http://w w w .science.unimelb.edu.au/  

 

BSc (Hons) in Physiology ï information on the structure of the current course:  

http://w w w .physiology.unimelb.edu.au/  

 

Research in Physiology: 

http://w w w .physiology.unimelb.edu.au/research/research.asp  

 

 

http://www.science.unimelb.edu.au/
http://www.physiology.unimelb.edu.au/
http://www.physiology.unimelb.edu.au/research/research.asp
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An overview of Honours and Master of Science Programs 
 

Honours and Masters (Research Training) Course Outlines: 
 

Honours is a fourth-year undergraduate program w hich gives you the opportunity to draw  together 

your previous studies and focus your know ledge and skills on an original research project . The 

Honours program is a one year extension of your undergraduate degree, w hich gives you a taste of 

w hat w orking as a scient ist  w ould be like as a career, allow s you to demonstrate academic 

excellence in an area of special interest to you, and provides an entry point for further research higher 

degree study (ie PhD).   

 

The Master of Science (Research Training, Biomedical and Health Sciences-Physiology) program is a 

postgraduate specialty degree, w hich has been created to provide an alternate pathw ay into a 

research career and/or PhD studies, and to offer addit ional professional training for a career in 

science.  In the Masters program, you are able to undertake a more substant ial research project, and 

also select coursew ork subjects to develop your technical, communicat ion, business and professional 

skills.  A variety of óDisciplineô and óProfessionalô subjects are offered across the University for you to 

select from. 

 

The Department of Physiology offers a range of research projects which can be tailored to fit the 

Honours or the Masters context. Discussions w ith individual potent ial supervisors w ill be helpful for 

you in determining how  a project might take shape if  it  is conf igured to f it w ithin the Honours or the 

Masters framew ork. 

 

In the Department of Physiology the Honours and Masters students interact extensively and share 

some core coursework components. The course outlines are summarized in the Table below .   

 

Overall, Honours students complete 100 points of  coursew ork / project  w ork over 2 semesters, and 

Masters students complete 200 points of  coursew ork / project  w ork over 4 semesters. Both student 

groups take the core Discipline Subjects ' Advanced Seminars in Physiology'  and ' Introduct ion to 

Physiological Research' . Usually MSc students w ill take these subjects in the f irst  semester of their 

course enrolment. MSc students complete a research project w hich comprises 125 points and 

Honours students complete a project comprising 75 points (including Literature Review  and Oral 

Presentat ion tasks).  During their enrolment, MSc students w ill take addit ional ' Professional Tools'  

subjects and other ' Discipline Subjects'  (to complete the 200 points as indicated in the table below ). 

 

 

Program Component Description Honours 

(points/100) 

Masters (RT) 

(points/200) 

Core Discipline subject  Advanced Seminars in 

Physiology 

 

12.5 12.5 

Core Discipline subject  Introduct ion to Physiological 

Research 

 

12.5 12.5 

Research Project  Literature Review , Thesis, & 

Oral Presentat ions 

 

75 125 

Other Discipline subjects  

 

Not available 25 

Professional Tools  

 

Not available 25 

 

Total 

  

100 points 

 

200 points 

 

 

Details of the Core Discipline subjects are provided on the follow ing page. Information specif ic to the 

Honours and the Masters programs and applicat ion processes then follow s.  
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Honours and Masters ï Core óDisciplineô Subjects 
 

As a Physiology Honours or Masters (RT) student, you w ill take two core óPhysiology Disciplineô 

subjects. These subjects are foundational Discipline research subjects ï training you in contemporary 

Physiology experimental approaches and engaging you in the fun process of research debate and 

discussion. Both these subjects are available during Semester 1. Usually Masters students w ill take 

these subjects in the f irst  semester of their program also (but if  a second semester start  has been 

agreed w ith your Supervisor then you w ill defer taking these subjects for a semester).  

 

Introduction to Physiological Research (12.5 points) 
 

This subject introduces you to the process of physiological invest igat ion. In a series of 10 (2hr) 

tutorials you are guided through the tools of testable hypothesis formulat ion, data management and 

evaluat ion, data presentation, and research outcome communicat ion. Case examples of experimental 

design and stat ist ical test ing techniques are considered. You are introduced to discipline suited 

stat ist ical approaches and softw are. Ethical pract ices relevant to both animal and human experimental 

research are review ed and discussed. Broad issues relat ing to research conduct and management are 

addressed in the context of Discussion w orkshops. These topics include intellectual property, 

scient if ic integrity & fraud, conf lict of interest, e-research, publicat ion production and data archiving.   

 

The object ives of this subject are  

 To develop expert ise in experimental research design, implementat ion and data evaluat ion in 

an appropriate ethical context.  

 To acquire competency in stat ist ical analysis, hypothesis test ing and data presentat ion.  

 To generate aw areness of and appropriate behaviours relat ing to ethical conduct of animal 

and human experimental ethics. 

 

Assessment is based on submission of f our assignments (25% each). 

 

Advanced Seminars in Physiology  (12.5 points) 
 

This subject uses Research Seminars as a vehicle to learn about the experimental approach to 

contemporary physiological quest ions. Seminars are presented by a mixture of Physiology Department 

faculty, invited speakers from outside the department, and postgraduate students chosen to cover 

each of the three main research areas of the department.  These seminars cover a diverse range of 

physiological quest ions and the experimental st rategies used to address them. You w ill learn to 

crit ique seminars and to focus on the scient if ic essentials, i.e. w hat quest ion is being addressed? 

What led up to this quest ion? What strategies are being used to answ er the quest ion, and how  w ell 

have they succeeded? Three seminars w ill receive part icular attent ion. Quest ions and recommended 

reading w ill be distributed several days in advance to get you thinking before each of these three 

seminars and you w ill be involved in w orkshops after the seminars to dissect the science and the 

quest ions w hich arise.  

 

The object ives of this subject are  

 To increase studentsô knowledge of the experimental approaches and strategies used in 

different areas of physiology, and to think of w ays that these could be applied to their ow n 

research projects; 

 To teach students to think crit ically about the  limitat ions and w eaknesses that are associated 

w ith virtually all experimental strategies;  

 To encourage students to conceptualize their ow n experimental strategies and approaches to 

physiological quest ions. 

 

Assessment comprises: 

 Writ ten assignments (three 1500-w ord assignments, each 20%, total 60%). 

 Attendance and part icipat ion in the w orkshops and seminars (40%) 
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The Honours Program 
 

Honours is very dif ferent from earlier undergraduate years, allow ing and requiring a greater degree of 

independence and f lexibility that w ill help develop the maturity and skills for transit ion to employment 

in a range of occupations and industries or a research higher degree. Overall the Honours year adds 

value to your basic degree, provides you w ith an addit ional undergraduate year to demonstrate 

academic excellence and sets you apart as a student w ith extended experience of research 

methodology and w ith pract ical research credentials. 

  

Entry Requirements 
 

There are tw o Faculty entry requirements w hich must be sat isf ied.  

 

Applicants must hold a Bachelor of Science (BSc) or equivalent qualif icat ion recognised by the Faculty 

of Science. Applicants current ly enrolled in a BSc combined course at the University of Melbourne are 

not required to have completed their combined course to be eligible for Honours.   These combined 

course applicants are required how ever, to have completed suff icient points to be eligible for the 

single BSc.  

 

Graduates of the University of Melbourne BSc single degree must normally have a Faculty Honours 

Score (FHS) of at least 70%. The FHS is a w eighted average based on a student ' s performance in 

their best 87.5 points of science study at the third year level.  For combined course students the 

Faculty calculates a w eighted average mark for the third year level science subjects that have been 

completed. Applicants w ho have completed their degree at other inst itut ions must demonstrate that 

they have achieved an average of 70% for the third year science subjects they have studied.  

 

Honours students commence studies in Semester 1.  

 

Honours Research Project  
 

The Honours Research Project in Physiology is designed to: 

 Provide an int roduct ion to the process and pract ice of physiological research;  

 Enhance understanding of biological and medical sciences across a w ide area;  

 Strongly develop the ability to crit ically analyse and independently evaluate experimental data;  

 To develop oral and w rit ten communicat ion skills to levels expected of a pract ising scient ist ;  

 To enhance the process of life-long independent learning. 

 

The Honours Research Project (total 75 points) comprises three assessment components: 

 Tw o oral presentat ions covering Project background, methods & research outcomes (12.5pts) 

 A literature review  of less than 5,000 w ords on a nominated topic in Physiology (12.5 pts) 

 A w rit ten report (Thesis) at the end of the year, not exceeding 10,000 w ords (50 pts). 

 

To successfully complete the Honours program in Physiology, students must obtain an overall 

w eighted average of 65% or better for all course components combined, w ith a pass in both Core 

Discipline subjects and the Research Project . 

 

 

Enquiries 
 

Honours Coordinator 

Dr Glenn McConell 

Room N525 

Department of Physiology 

 

Tel: 61 3 8344 5844 

Email:  mcconell@unimelb.edu.au 

Honours Administration 

Ms Lesley Robinson 

Room N212 

Department of Physiology 

 

Tel: 61 3 8344 7755 

Email: lesleyr@unimelb.edu.au  

 

mailto:mcconell@unimelb.edu.au
mailto:lesleyr@unimelb.edu.au
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The Honours Program 
 

How to Apply for Honours 
 
Step 1:  You w ill need to decide w hich Department or Inst itute(s), Supervisor(s) and Project(s) that 

you w ish to apply for.  To do this, you must speak to potential supervisors. Department and Inst itute 

Honours project booklets and w ebsites, the MDHS Honours expo, and individual information sessions 

held by Departments and Inst itutes are all w ays of helping you make contact w ith potent ial honours 

supervisors.  It is important to discuss your interests with potential supervisors so that you can make 

informed preference selections and so that your potential supervisors can determine whether they 

might accept and prioritize your application. 

 

 

Step 2:  You must lodge an online applicat ion for Honours to the Faculty of Science through the SIS 

{ for current local students: https://sis.unimelb.edu.au/cgi-bin/course-applicat ion.pl; for local students 

w ho have not studied at University of Melbourne:  https://sis.unimelb.edu.au/cgi-bin/course-

applicat ion.pl/register/, and then take a hard copy of the applicat ion to the Science student Centre for 

conf irmation as instructed.  You need to do this w hether you are a BSc, BBiomedSci or external local 

student.  Internat ional students how ever w ill need to apply through the Internat ional Off ice.  After 

submitt ing your applicat ion, you w ill be sent an Applicat ion ID number by email.  You w ill need this 

Applicat ion ID for Step 3.  It  is therefore essential that you carry out Step 2 BEFORE you carry out 

Step 3. Note that the closing date for the Step 2 Applicat ion is 20 Nov 2009. 

 

Step 3:  After having decided on a project(s) and submitt ing your applicat ion through SIS, you w ill 

need to lodge your project preferences w ith MDHS through HATS.  It  is essential that you have 

already ident if ied w hich projects you w ish to apply for by speaking to potent ial supervisors (i.e. Step 

1) and have applied for Honours through SIS (i.e. Step 2) BEFORE you carry out Step 3.  

 

To carry out Step 3 in HATS you w ill need to: 

 

a) Enter your Applicat ion ID into HATS. 

 

b) Click on Preferences then Search Projects.  Use this search to make sure that the project(s) 

you w ish to apply for are present in HATS.  If  you cannot f ind the project you are interested 

in, you should contact the supervisor of these projects, w ho w ill be able to take steps to have 

the project details entered into HATS. 

 

c) Click on Preferences then Lodge/Update Preferences to lodge your project preferences w ith 

HATS.  You can update/change your preferences as many t imes as you w ish.  How ever, you 

must ensure that your f inal preference list  (in order of 1 -10; you must enter one preference, 

and you can enter up to ten) is lodged by 11:00pm on Sun, 29 Nov 2009.  This list  w ill be 

supplied to Departments to allow  them to carry out their select ion process in early December 

2009. 

 

You w ill receive a round one offer let ter for the highest preference project you have been offered by 

mail before Christmas.  You can choose to accept the offer or not.  If  you choose not to accept, you 

w ill be considered for select ion by Departments for the second round of select ion in mid January.  

 

The key dates are: 

Aug-Nov 2009  Contact potent ial supervisors to discuss honours projects (Step 1) 

20 Nov 2009  Closing date for Honours applicat ion through SIS (Step 2) 

11:00pm 29 Nov 2009   Closing date for project preference submission through HATS (Step 3) 

3rd w eek Dec 2009 First round of offer let ters sent by mail to students 

6 Jan 2010  Closing date for acceptance/reject ion by students of First Round offers 

11 Jan 2010-   Second round of select ion and mailing of offer let ters begins 

Feb 2010   Honours 2010 begins (check w ith individual Departments/Inst itutes for  

  specif ic start ing date and other details 
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The Master of Science Program 
 

The Master of Science (Research Training) is an important step into the w orld of Postgraduate study. 

You have increased independence to direct and manage your learning and training program to suit  

your career goals ï in research and professional realms. The Masters program, w ith extended t ime 

allocat ion for research, allow s you to tackle a project at greater depth and possibly to employ more 

technically demanding techniques.  

 

As the Master of Science (Research Training) program extends over 2 years, your opportunit ies to be 

involved in detailed planning of your project and moving your w ork through to publicat ion are 

increased. You w ill achieve a postgraduate qualif icat ion of recognized Discipline relevance to take you 

on the road conf ident ly into further higher degree research. You w ill also develop competence in a 

range of professional skill areas relevant to science w hich might include technical, business, planning 

and communicat ion strengths. 

 

Entry Requirements 
 

A Bachelor degree w ith a major in an appropriate discipline (ie Physiology or related discipline) w ith at 

least an H3 (65%) in the Major (or equivalent).   

 

Students may commence a Master of Science (RT) program in Semester 1 or Semester 2, w ith 

Supervisor agreement. 

 

Masters Research Project and non-core subject selection 
 

The Masters (Research Training) Program is designed to combine professional training w ith 

complet ion of a substant ial original research project.  Along w ith your research project, you w ill be 

taking the tw o core Physiology Discipline subjects (Introduct ion to Physiological Research & 

Advanced Seminars in Physiology), and you w ill select a range of other óProfessional Toolsô units and 

óDiscipline Subjectsô to complete a total of 200 points over 4 semesters. Depending on available 

subjects and select ions, some students may be able to gain credit  for Discipline or Professional Tools 

subjects taken over the summer, and may complete their degrees in less than tw o full calendar years.  

 

Non Core Discipline Subjects (select 2 =  25 points)  

 

" In addit ion to the tw o core Physiology Discipline subjects required (25 pts, see previous page), you  

may select an addit ional 2 Discipline subjects. These addit ional Discipline subjects could be selected 

from Masters programs offered by other Departments or Schools or could be undergraduate subjects 

related to your research project. "  

 

You may select: 

 Other relevant Department subjects (offered at 500 and 600 level) 

 Other relevant undergraduate subjects  

 

Professional Tools (select 2 =  25  points) 

 

Beyond your Research project and the core and selected Discipline subjects, you w ill also select 2 

óProfessional Toolsô subjects. These subjects provide you with broad professional training in areas of 

communicat ion, social context of science, and business management.  

 

 A list  of available subjects is at http://graduate.science.unimelb.edu.au/programs/tools  

 

 

http://graduate.science.unimelb.edu.au/programs/tools
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The Master of Science Program 
 

 

How to apply for Master of Science  

(Research Training, Biomedical and Health Sciences, Physiology) 
 

1. Applicat ions for the Master of Science are made direct ly  via the University SIS online applicat ion 

system from Thursday 17 September.  Applicat ions close on 20 November for local students, and 

31 October for internat ional students.  

 

2. Talk w ith academic staff offering projects you are interested in.  Find out w hat is involved. Talk 

to the students in the labs.  Talk w ith the Master of Science convenor if you have quest ions 

about the overall course structure.   

 

3. When you are ready to make a formal applicat ion, you must lodge an online applicat ion to the 

Faculty of Science through the SIS { for current local students: https://sis.unimelb.edu.au/cgi-

bin/course-applicat ion.pl; for local students w ho have not studied at University of Melbourne:  

https://sis.unimelb.edu.au/cgi-bin/course-applicat ion.pl/register/, and then take a hard copy of the 

applicat ion to the Science student Centre for conf irmation as instructed.  You need to do this 

w hether you are a University of Melbourne or external local student.  International students 

how ever w ill need to apply through the Internat ional Off ice.  You w ill be required to nominate a 

Department, Supervisor and Project.  You may make mult iple applicat ions for Master of Science 

streams.   

 

4. Wait  for your letter of offer in the mail early-mid December from the Science Student Centre. If  

you do not receive an offer for one, you w ill be assessed for any other applicat ions made.  

 

5. Complete the Faculty acceptance form and follow  enrolment instruct ions for 2010.  

 

As for Honours, Master of Science (RT) Commonw ealth supported places (CSP) are available for 

eligible students and HECS funding arrangements for fees apply.  Students entering the Masters (RT) 

programs need to check the banding classif icat ion of specif ic subjects to determine overall fees 

payable as some selected Discipline and Professional Tools subjects may be in fee bands w hich are 

dif ferent (possibly low er) than fee bands w hich apply to natural and physical sciences, mathematics 

and stat ist ics fee band subjects.  http://w w w .futurestudents.unimelb.edu.au/fees/aust/csp.html . 

Some students may qualify for scholarship funding.  

 

Students applying for the Master of Science (RT) may be eligible for f inancial support  

http://w w w .centrelink.gov.au/internet/internet.nsf/payments/youth_allow .htm  

 

 

 

Enquiries 
 

Master of Science Coordinator 

A/Prof Lea Delbridge 

Room N524 

Department of Physiology 

 

Tel: 61 3 8344 5853 

lmd@unimelb.edu.au  

Master of Science Administration 

Ms Lesley Robinson 

Room N212 

Department of Physiology 

 

Tel: 61 3 8344 7755 

Email: lesleyr@unimelb.edu.au  

 

 

http://www.futurestudents.unimelb.edu.au/fees/aust/csp.html
http://www.centrelink.gov.au/internet/internet.nsf/payments/youth_allow.htm
mailto:lmd@unimelb.edu.au
mailto:lesleyr@unimelb.edu.au
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Summer Studentships 
 

 

Are you a third year student interested in undertaking Honours or a Master of Science degree w ithin 

the Department of Physiology in 2010?   If  so, consider a Summer Studentship to w ork on a 

supervised research project.  The follow ing are available : 

 

18 September 2009 

(5pm)  
 

  

30 October 2009 
R D Wright Summer Studentship  

(Applicat ion forms available from the Department of Physiology )  

 
The purpose of the Summer Research Studentships is to provide an opportunity for undergraduates to 

gain f irst -hand experience in research.  Students current ly enrolled in the Third Year of the science or 

biomedical science courses at this University are eligible to apply.  Applicat ions from students 

interested in Honours w ill be given special considerat ion. Please note that you must discuss a project 

w ith the appropriate supervisor before applying. 
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Research Supervisors and Laboratories 
 

 

 

 

The Physiology Department ident if ies several broad areas of research emphasis.  Projects offered to 

Honours and Masters students are grouped according to these areas and researcher teams. 

 

 

 

CARDIOVASCULAR HEALTH 

 

 Assoc Prof Andrew  Allen  Central Cardiovascular Regulat ion 

 Assoc Prof Lea Delbridge  Cardiac Phenomics 

 Assoc Prof Mary Wlodek  Fetal, Postnatal & Adult  Physiology and Disease 

 Prof Stephen Harrap   Genetic Physiology 

 

MUSCLE AND EXERCISE 

 

 Prof Mark Hargreaves   Exercise, Muscle & Metabolism 

 Prof Gordon Lynch   Basic & Clinical Myology 

 Dr Glenn McConell   Muscle & Exercise 

 Prof David Williams   Muscle & Exercise 

 

NEUROPHYSIOLOGY 

 

 Assoc Prof Graham Barret t   Molecular Neurophysiology 

 Prof Joel Bornstein   Enteric Neuroscience 

 Dr Siew  Yeen Chai   How ard Florey Inst itute - Neurochemistry  

 Dr Kulmira Nurgali   Enteric Neuroscience 
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CARDIOVASCULAR HEALTH 

 

Assoc Prof Andrew  Allen 

Room N502 

Level 5 north w ing, Medical Building     

 

Tel.  61 3 83445838 

a.allen@unimelb.edu.au  

 

 

 

CENTRAL CARDIOVASCULAR REGULATION 

 

The focus of our research is to understand how  neural circuits in the central nervous system interact 

to produce complex behaviours. As a model w e examine the circuitry that generates and regulates 

sympathet ic act ivity to the cardiovascular system. This is one of the simpler mammalian CNS circuits 

w ith def ined inputs and outputs that can be readily measured. Current ly w e have three main 

quest ions: 1) How  is sympathet ic act ivity generated? 2) Which nuclei contribute to the generat ion of 

basal sympathet ic act ivity? 3) What role do part icular brain cell groups play in cardiovascular diseases 

such as hypertension? Interest in the physiology of brain circuits regulat ing cardiovascular funct ion 

has lead to an involvement in trying to understand the pathophysiology of cardiovascular diseases 

and potent ially to the development of new  therapies for treatment of these diseases.  

 

PROJECTS 

 

Each of the projects listed can be tailored tow ards the interests of the student w ith emphasis on 

experimental physiology, electrophysiology, neuroanatomy or molecular biology. In addit ion the scope 

of the projects can be modif ied to enable suff icient experimental w ork for Honours, Masters or PhD 

level degrees. Interested students are invited to come and discuss the projects, see similar 

experimental w ork in progress and meet the other members of the laboratory. To organize this please 

contact Andrew  Allen. 

  

1)  Viral methods to modulate neuronal activity 

 

Replicat ion-def icient viruses represent a novel and highly effect ive method for inducing gene 

expression in selected sub-groups of neurons in vivo (7).  Using this approach w e can cause 

expression of novel act ivators, or inhibitors of neuronal act ivity and then observe the funct ional 

relevance of a part icular group of neurons for regulat ion of blood pressure. This project involves the 

introduct ion of a novel insect receptor into specif ic neurons of the brain. By inject ing a harmless 

chemical w e can then inhibit  the act ivity of those neurons specif ically in order to understand their 

funct ion. The project w ill employ surgical methods for microinject ion, physiological recording and 

various approaches to examine gene expression.  

 

2)  Sympathetic nerve activity in hypertension 

 

We have show n that sympathet ic act ivity to the cardiovascular system is dramatically increased in 

hypertensive animals prior to the development of increased blood pressure (1).  It  has been suggested 

that this occurs in some people w ho go on to develop high blood pressure but has not been 

systematically studied.  We thus have a unique model in w hich to examine regulat ion of 

cardiovascular funct ion prior to the changes in organ structure induced by the hypertension.  This 

project w ill involve recording of cardiovascular parameters and modulat ion of brainstem funct ion in 

young pre-hypertensive (4 w eeks of age) rats. 

 

3)  Angiotensin receptors in the brain. 

 

Angiotensin is a crucial molecules for regulat ion of blood pressure and a target of several of the major 

front line treatments for cardiovascular diseases. We have show n that angiotensin II acts in the brain 

to excite neurons that regulate sympathet ic act ivity (2). Our evidence also indicates that this act ivity 

is increased in cardiovascular diseases. To date it  has not been possible to select ively knockout the 

angiotensin receptors from specif ic groups of neurons in part icular brain regions. We now  have a 

transgenic mouse w ith loxP sites f lanking the AT
1A

 receptor and have show n that using cell-specif ic 


