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PHYSIOLOGY AT LEEDS Research Activities 

Changes since 1993 

The Department of Physiology and the 
Institute for Cardiovascular Research have 

great pleasure in once more hosting a meeting 
of the Physiological Society in Leeds. The 

interdisciplinary 
nature of much of the 
research within the 

research schools of 
both the School of 
Biological Sciences 
and the School of 
Medicine means that 
membership of the 
Society is far from 
being confined to the 
host departments.
The establishment of 
a federal School ofaiofederal Scoolso 
Biological Sciences 
iwas reported at the 

ing, and we are 
beginning to see the
beginin tofethoe 

through the increased 
level of collaboration 
across the School; 

The Parkinson Building, University of discussions are cur-
Leeds. rently under way as 

to whether the time is 
now ripe for the current configuration to 
change in order to further enhance the 
activities of all the members. 

The Department of Physiology 

There has been considerable expansion of the 
Department of Physiology, the complement of 
staff rising from 13 to 19. Half of this 
expansion has been to support the delivery of 
our new Sports Science and Physiology degree 
programme, and the staff appointed to these 
posts are Angela Hulley, Neil Messenger and 
Duncan Turner. In addition Simon Harrison, 
Zaineb Henderson and Ed White (senior 
research fellows at the time of the last meeting) 
have been appointed to lectureships; Deborah 
Withington is still an MRC Senior Research 
Fellow, but holds a concurrent lectureship in 
the department. Mark Boyett and Clive 
Orchard have both been awarded personal 
chairs, Bill Winlow promoted to reader, and 
Anne King to a senior lectureship. New 
independent post-docs include David Marples 
(who was awarded a very competitive 
University of Leeds Research Fellowship) and 
Bettina Platt, Stuart Harris, and Louise Robson. 

Our research activities have been reconfigured 
and now centre on three main areas, cellular 
and molecular physiology, neuroscience, and 
computational biology, all of them attracting 
major external funding. Communal 
departmental facilities for confocal imaging 
and tissue culture are being exploited 
widely. Space precludes mentioning everyone, 
but just to give a flavour of what is new in the 
three groups ..........
 

The cellular and molecular physiology group
 

has interests in the molecular biology and 

electrophysiology of ion channels and 
transporters in a variety of cardiac and renal
cells, and their role in physiological responses. 
Malcolm Hunter is on research leave at the 
Institute of Molecular Medicine where he is 

using site-directed mutagenesis to study the
rectification of inward rectifying potassium 
channels. David Marples, also a renal 
physiologist, has demonstrated the 
vasopressin-regulated short-term shuttling of 
aquaporin-2 water channels in collecting ductprincipal cells. The cellular cardiologists 

(Mark Boyett, Simon Harrison, Clive Orchard 
and Ed White) continue to be very active with 
extensive collaborations both within the 
University and internationally (notably France 
and Japan), and have continuing interests in 

the cardiac cell at every level from protein 
structure/function relations to the integration
and regulation of excitation-contraction 
coupling, using techniques ranging from 
molecular biology and antibodies to ion 
measurements and electrophysiology. 

The neuroscience group uses electrophysiology 
(sharp, patch and extracellular electrodes),
anatomical methods (intracellular dye injection, 
immunocytochemistry, autoradiography) and 
molecular biology (in situ hybridisation, 
transgenics) to study cultured cells, slices, 
reduced preparations and whole animals. 
Main interests are in the physiology of 
mammalian motor control (Kwabena 
Appenteng), autonomic function (John 
Morrison), somatic (Anne King, currently on a 
Wellcome Trust Research Fellowship) and 
auditory sensation (Deborah Withington), 
basal forebrain physiology (Zaineb 
Henderson), invertebrate behaviour and 
mechanisms of anaesthesia (Bill Winlow). The 
newest recruit, Duncan Turner, is hoping to 
develop methods to analyse neural responses 
to exercise using MRI. Deborah Withington 
won a DTI SMART award to develop a new 
siren system for emergency service vehicles, 
currently on road trials on ambulances in 
Leeds. 



The computational biology group, led by 
Arun Holden, is emulating Hydra and forming 
a self-sufficient bud two floors below the 
department, which provides a home for more 
than half the University's computing power. 
Vadim Biktashev concentrates on computational 
aspects of cardiac defibrillation, Arun Holden 
has bifurcated away from tissue physiology 
into intracellular dynamics and up to whole 
heart visualisations and ventricular fibrillation, 
Zhenya Nikolaev follows rotating waves and 
Hengui Zhang focuses on pacemaker activity. 

On a sadder note, since the last meeting 
Dr. W.J. O'Connor (officially John, but always 
affectionately known as 
Willy Oc.) died, aged 83. 
He retired in 1976 but con
tinued to come to the 
department almost daily 
and managed to complete 
the final volume of his 
biographies of eminent 
early British physiologists a 
few months before his 
death. We have also said au 
revoir to Ian Hampton who 
retired in March after 22 
years in the department. 
Ian is a human physiologist 
specialising in thermoregu-
lation, and much of his 

regulation of ion channels in carotid body cells 
by hypoxia. David Goldspink, recently 
appointed to a personal chair, heads a team 
which aims to optimise the training of skeletal 
muscle to support the efforts of failing hearts 
following cardiomyoplasty. 

Collaborations within the Institute and with a 
variety of other laboratories throughout 
the U.K. and abroad, together with the 
development of molecular biological techniques 
(primarily by Tony Balmforth) have led to 
the establishment of structure-function 
relationships for two proteins of importance to 
the cardiovascular system; the angiotensin 

receptor and the cardiac 
L-type calcium channel. 

Stephen Ball and Alistair 
Hall, recently appointed 
Senior Lecturer and hon
orary consultant cardiolo
gist, are still recovering 
from the AIRE study which 
investigated the effects of 
an ACE-inhibitor on mor
tality in some 2000 patients 
after a heart attack. They 
are now looking to develop 
work in the molecular 
genetics of myocardial 
infarction. Lip-Bun Tang 

research output resulted The Campus at the University of Leeds continues his major interest 
from expeditions to the 
Antarctic. 

The Institute for Cardiovascular 
Research 

Since the Society last met in Leeds, the 
Department of Cardiovascular Studies has 

become the Institute for Cardiovascular 
Research, headed by Professor Stephen 
Ball. Research activities are technologically 
diverse within the Institute, but all have an 
appropriate Cardiovascular slant. Roger 
Hainsworth continues his long standing 
interest in cardiovascular reflexes and is also 
frequently tilting volunteers in order to 
examine why people faint, and what makes 
one individual more susceptible to fainting 
than another. Peter McWilliam and Trevor 
Batten use neuronal tracers and immunostain-
ing to identify specific central neurones and 
their transmitters and receptors involved in 
the regulation of baroreflexes; Trevor also 
has collaborative projects with Kwabena 
Appenteng. Peter Vaughan examines the 
mechanisms underlying noradrenaline release 
from a model human sympathetic neurone, 
whilst Chris Peers' chief interest is the 

in assessing cardiac func
tion in patients with heart failure, and has also 
been developing links with the cardiac group 

in Physiology, and David Mary has introduced 

the technique of recording sympathetic nerve 
activity in man. The clinical grouping will 
move into the new Yorkshire Heart Centre, 200 
yards away, at the end of next year but will 
maintain their basic research laboratories with
in the Institute. 

I hope I have whetted your appetite sufficiently 
to tempt you to Leeds in September so that you 
can see more of what is going on. The 
programme includes keynote lectures by 
Professor B. Sakmann and Professor John 
Garthwaite. The meeting will be preceded by a 
2-day workshop on Electrophysiology and 
Microscopy Techniques (organised by 
Clive Orchard), and a 1-day symposium on 
Autonomic Function (organised by John 
Morrison); there will also be a number of 
designated sessions. We very much hope you 
will join us. 

Kath Rayied 
Department of Physiology 

University of Leeds 



CHANGES IN THE SOCIETY 

The 1996 Annual General Meeting saw the 
election of a new Treasurer and Committee 

Secretary. Dr Philip Harrison succeeds 
Professor John Widdicombe as Treasurer of the 
Society. Philip is based at University College 
London and will continue to spend time in 
teaching and research at the University, whilst 
taking on the task of running the Society's 
finances at the new Administration Office. 
Professor Peter Stanfield replaces Dr Richard 
Boyd as Committee Secretary. Peter is based at 
the University of Leicester and in addition to 
the duties of Committee Secretary, he will 
continue researching the structure and 
function of ion channels. 

We will be sorry to see the departure of John 
Widdicombe who has acted as Treasurer since 
his election in 1990. He has been an extremely 
committed Treasurer, an excellent listener and 
shrewd debater. The past six years of his 
tenureship have had a very positive effect on 
the Society and we thank him for his support 
and tireless hard work. We hope John will 
continue to support the Society by attending its 
Meetings and dinners and wish him a very 
healthy and happy retirement. Richard Boyd 
has been a charming academic supervisor to 
the combined Committee Secretary's and 
Administration Offices in Oxford since 1993, 
and we wish him every success in his research 
into epithelial transport. 

The AGM Ballot also resulted in the election of 
new Committee members, the successful 
candidates were: Frances Ashcroft, Maynard 
Case, Clive Ellory, Brian Harvey and Alan North. 
NEW ADMINISTRATION OFFICE 

Members will recall that the Committee took a 
decision last November to establish a new 
Administration Office in central London (see 
Issue No 22, Spring 1996). The intention was to 
bring together, on a single site, the various 
functions and activities that had previously 
been carried out in two separate places, the 
Administration Office in Oxford and the 
Treasury based at St George's Hospital Medical 
School, south London. 

The new Treasurer, Philip Harrison, who is 
based at University College London, will act as 
Academic Supervisor of the Office. Some new 
staff appointments have been made: Keith 
Newton joins the Society as Administrator, 
having previously spent ten years with The 
Royal Society of Medicine; Gina Franks, who 
has been recruited as Financial Assistant, 
brings seven years' financial experience to the 
post. 

In addition, the continuation of the employ

ment of two current members of staff from the 
Oxford Office will ensure that much of the 
experience and expertise gained there will be 
retained by the Society. Fiona Catherines and 
Charlotte Parry have been appointed as 
Assistant Administrators in the new Office. 

The new Administrationoffice, Dilke House 

Completing the team will be a Treasurer's 
PA/Administrative Assistant who at the time 
of writing, has yet to be appointed. 

The Society's new Office is now operational. 
Included amongst the rooms at Dilke House is 
a spacious meeting room which, it is hoped, 
will be used regularly for Committee and Sub-
Committee meetings. The postal address for 
the new office is: 

The Physiological Society 
PO Box 11319 
London 
WC1 7JF 
Telephone: 0171 631 1456 
Fax: 0171 631 1462 

NEW COMMITTEE SECRETARY'S 
OFFICE 

The Committee Secretary's Office has relocated 
to Leicester following the appointment of Peter 
Stanfield. Peter is being assisted by Christina 
Dochar whose previous employment includes 
MBA Course Secretary at the University of 
Durham, Business School. Christina has also 
spent time teaching English to students in 
Japan. 



JOURNAL SUBSCRIPTIONS: 
SPECIAL RATES FOR MEMBERS, 
AFFILIATES AND DEPARTMENTS 

The Journalof Physiology 
The Journal is again being offered to eligible 
departments of Physiology in the UK and Eire 
on extremely generous terms: about 10% of the 
commercial subscription rate for the full set of 
1997 volumes. See Standing Order H2 in the 
Grey Book for details of the requirements for 
eligibility. 

Special subscription rates offered to Foreign 
Members will be continued in 1997 and will 
be considerably less than the commercial 
subscription rate. Renewal forms will be sent 
in the autumn to all Foreign Members currently 
receiving the Journal; other Foreign Members 
interested in subscribing should contact 
Charlotte Parry at the Administration Office. 

Experimental PhysiologyfExperimentalPhysiology 
The 1997 issues of Experimental Physiologywillbet Meber,ffeed Afilitesand 
will be offered to Members, Affiliates and 
eligible departments for about 20% of the 
commercial subscription rate. Renewal notices 
will be sent to all current subscribers in the 
autumn. Others wishing to start subscribing 
should contact Charlotte Parry at theOfie.interest 

Administration Office. 


Admnitrtio 

MEMBERSHIP SUB-COMMITTEE 

Affiliate Renewal 
Affiliates are reminded that payment of their 
fees to renew their Affiliation for the academic 
year 1996-97 should reach the Society's 

Administration Office by 30 September, or 
their Affiliation will 
lapse. Fees for Affiliates 
resident in the UK and 
Eire, to cover the next 
academic year have been 
retained at last years rate 
of £10 (roughly half the 
cost of providing them 
with the literature they 
receive). There has been 
no change in the 
Affiliation fees payable 
by Affiliates resident 
overseas, who may still 
opt not to receive 
Abstracts, if they so wish. 

Student Associate Renewal 
Student Associates are reminded that payment 
of their fees (fixed at £5 for 1996-97) should 
reach the Society's Administration Office by 30 
September, or their association will lapse. 

CorporateMembership 
The 1996 Annual General Meeting resulted in 
the approval of four companies for Corporate 
Membership. The Society has always enjoyed a 
healthy and productive relationship with 
industry. We have many Ordinary Members 
working in industry and some have served on 
the Society's Committee. The Officers of the 
Society and organisers of Meetings have 
benefited from excellent cooperation with our 
industrial colleagues. 

Corporate Membership is intended to 
strengthen the Society's interaction with 
industrial companies, with immediate and 

longer term benefits for physiologists and com
panies. These could include: collaboration with 
inuty hrghSealneesGop, Interestindustry through Special Groups, 
workshops and symposia; pooling expertise to 
present a uniform case on such issues as 
animal experimentation; accurate targeting of 
recruitment information; and close liaison with 
industry to support emerging areas of research 

and to develop the industrial 
applications of research work. 

Corporate Membership is restricted to 

organisations deemed to be in sympathy with 
the aims of the Society, and membership is 

confirmed each year at the Annual General 
Meeting. 

The Committee photograph taken in April at University College. 

(See Summer Issue of the Top row, left to right: Richard Dyball, Clive Orchard, RichardBoyd, Richard 

Magazine for Guidelines to Olver,Richard Ribchester,Chris Fry,Brian Whipp, Jim Gillespie, Saffron 

Members of the Physiological Whitehead. Bottom row, left to right: DavidAttwell, David Eisner,Richard 

Society proposing candidates Vaughan-Jones,Bridget Lumb, Laurence Smaje, Ole Petersen,John 

for Affiliation). Widdicombe, PhilHarrison,Susan Wray, Roger Green. 



DR PHILIP HARRISON
 

Dhilip Harrison was 
. elected Treasurer at 
the AGM. This is a 
slightly unusual appoint-
ment since such an 
important position is 
now held by one of the 
youngest members of the 
Committee. However, 
Phil's expertise is rather 
unusual too. He started 
his career rather conven-
tionally taking a BSc in 

Dr PhilipHarrison Physiology at Bristol 
followed by a PhD at St 

Thomas's Hospital Medical School (now 
UMDS), under the guidance of Prof. A.Taylor. 
He then spent two postdoctoral years in 
Goteborg, Sweden with Elzbieta Jankowska, 
extending his expertise in elucidating the reflex 
connections in the cat spinal cord. After two 
extremely productive years he was awarded a 
Beit Memorial Fellowship, tenable at the 
University Laboratory of Physiology, Oxford 
where he worked with Julian Jack on quantal 
release of transmitter at various synapses on 
spinal motoneurones. Phil was then offered a 
lectureship and his was the first appointment 
to be made in the then newly formed joint 
Department of Physiology at University 
College London and the Middlesex Hospital 
Medical School. 

However, these were difficult times. During the 
turmoils of the merger of the two medical 
schools he was moved from lab to lab such that 
he had four different labs in the first four years 
of his appointment. Nevertheless, he built up a 
small but successful group looking at the organ
isation of interneurones in the cat spinal cord. 
Sensing that the climate was (and still is) far 
from optimal for whole animal research, Phil 
started applying his expertise to human experi
mentation. In particular, he is interested in how 
crossed reflexes in man operate to bring about 
coordination of the two legs during movement. 

At about the same time as his diversion into 
human neurophysiology, he started studying 
for a law degree. This completed, he then took 
the Legal Practice Course (the course which has 
replaced 'Solicitors' Finals') which was 
completed last December. The emphasis of this 
legal training was directed to company, 
commercial, property and revenue options. 
Hence, being a physiologist with legal training 
he is well placed to deal with the Society's 
contracts with employees and publishers, 
leasing arrangements, obligations under the 
companies and charities legislation etc. The 
Society is fortunate in having such an individual 
willing to undertake the duties of Treasurer 
especially in times when the Society's activities 
are becoming more diverse and complex, and 
legislation becoming ever more burdensome. 

PROFESSOR PETER STANFIELD
 

P eter Stanfield takes over from Richard Boyd 
as the new Committee Secretary. Peter was 

educated at Portsmouth Grammar School and 
then at the University of Cambridge, where he 
intended to read Veterinary Medicine. Success 
in Part II Physiology led instead to a PhD on 
electrical properties of skeletal muscle under 
Alan Hodgkin's supervision. After a year's 
post-doctoral fellowship at the Laboratory of 
the Marine Biological Association in Plymouth 
- where he did not work on squid axon, he 
returned to Cambridge as University 
Demonstrator in Physiology and Fellow of 
Clare College. In 1974, he moved to the new 
Medical School in the University of Leicester, 
initially as Lecturer in Physiology. He was 
promoted Reader in 1981 and Professor of 
Physiology in 1987. He has held positions as 
Visiting Scientist at the University of 
Washington, Seattle, and at the Federal 
University of Minas Gerais, Belo Horizonte, 
Brazil. He has been Visiting Professor at 

Purdue University and at the University of 
Illinois at Chicago. He was awarded an ScD by 
the University of Cambridge in 1986. His 
research is into the structure and function of 
ion channels, carried out as a member of a large 
interdisciplinary group which he has helped 
build up in Leicester and which includes 
expertise in molecular biology 
and protein and computational 
chemistry as well as electrophys
iology. 

Peter has been a member of the 
Physiological Society since 1973. 
He was an Editor of the Journal 
of Physiology from 1980 to 1988, 
the last two years as Distributing 
Editor. He previously served on 
the Committee from 1985-1990, 
when he was a Manager of the 
Dale and Rushton Funds. 

Professor PeterStanfield 



CARDIOVASCULAR/ 

RESPIRATORY CONTROL 


Many thanks to all of you that wrote or 
'phoned saying how much you enjoyed the 

"Neural Aspects of Cardiovascular and 
Respiratory Regulation" symposium at UCL. 
I would like to express my appreciation to the 
three chairmen: John Coote, Peter Kirkwood 
and Peter McWilliam for handling the 
proceedings and Mike Gilbey for standing in 
for me. Finally, a big thank you to the British 
Heart Foundation and The Physiological 
Society for their financial assistance. 

I have heard that all speakers delivered fine 
lectures, that time keeping was excellent and 
discussions were of high quality. The number 
of presentations seem to have been just right 
and indications were that everyone present 
had an enjoyable day. Concerning the 
Designated Lecture, Mike Spyer introduced 
Michael Daly to a packed lecture theatre. As 
expected, Michael Daly delivered a concise 
review of "Respiratory Modulation of 
Cardiovascular Reflexes". Many thanks to you 
Michael. 

Our next Special Interest Group Session is at 
Leeds in September. I would like to wish all 
postgraduates contending for a Pfizer Prize the 
best of luck. See you at Leeds. 

JulianF R Paton 

HISTORY OF PHYSIOLOGY 

This Group is interested in exploring all 
aspects of the history of physiology, especially 
the recent history of physiology. Designated 
Sessions and a workshop have been held 
during Scientific Meetings, and the Group also 
works closely with the Historical Studies and 
Archives Sub-Committee in trying to preserve 
the records of modern physiology. These 
include projects in oral history and collecting 
scientific equipment (in association with the 
Science Museum) and films and videos. For 
further information please contact Tim Horder, 
Dept of Human Anatomy, South Parks Road, 
Oxford OX1 3QX, tel (01865) 272189, fax 
(01865) 272420 or Tilli Tansey, Wellcome 
Institute for the History of Medicine, 183 
Euston Road, London NW1 2BE, tel (0171) 611 
8553, fax (0171) 611 8562. 

COMPARATIVE AND 
INVERTEBRATE NEUROSCIENCE 

The new Convenor for the Comparative & 
Invertebrate Neuroscience Group is: 

Dr Bl Wilo 
Dept of Physiology 
University of Leeds 
Worsley Medical & Dental Building 

Tel (0113) 233 4247 
Fax (0113) 233 4228 
Email w.winlow@leeds.ac.uk 

The new Medical School, University of Leeds 

Our thanks go to Dr Cathy McCrohan, 
previous Convenor, for maintaining the Group 
over the last few years. 

The Group plans to hold a joint Session with 
the Comparative Physiology Group at the 
hefCoMeting Physiology 1997). 

Sheffield Meeting (7-8January 1997). 

MICROVASCULAR AND
 
ENDOTHELIAL PHYSIOLOGY
 

An excellent joint national vascular meeting 
was recently held at the University of Exeter 
from 17-19 April 1996. Professor John Tooke 
and his colleagues from the Department of 
Vascular Medicine organised the meeting on 
behalf of members of the British 
Microcirculation Society, British Society for 
Cardiovascular Research and the Royal Society 
of Medicine Forum on Angiology. 

mailto:w.winlow@leeds.ac.uk


The 6th World Congress for Microcirculation 
will be held in Munich, Germany from 25-30 
August 1996. Although the deadline for 
submission of abstracts has already passed, 
further information concerning this meeting 
can be obtained from the Congress organisers: 
INCOMA GmbH, Incentive Congress & 
Marketing Service, Nieder-Roeder-Weg 12, 
D-63150 Heusenstamm, Germany (fax 0049 
6104 9604 44). 

The last Designated Session for our Special 
Interest Group was held at King's College 
London in December 1995, and it has been 
suggested that we hold our next meeting in 
Newcastle, 20-21 November 1996. The 
Newcastle venue is a Designated Meeting on 
cellular signalling and incorporates a 
symposium on intracellular Ca2". It would be 
inappropriate to schedule a separate 
Designated Session on Microvascular and 
Endothelial Physiology. I propose that we hold 
a business meeting in Newcastle and 
encourage you to submit abstracts on cellular 
signalling in the vasculature. 

Chris Fry, the Meetings Secretary, has agreed to 
consider Oral Communications from our 
Special Interest Group, at the Newcastle 
Meeting, for the award of Pfizer Prizes. As in 
previous years, Pfizer Ltd funds a number of 
prizes each year to postgraduate students 
presenting Oral Communications. Application 
forms may be obtained from the Meetings 
Secretary's Office. 

The Society cur-

rentli has stored 
~back issues of the 

SJournal of Physiology. 

These date from 1918 
Lip until 1975. Itisno 
uNewsletter, 

tinue to store the 
journals and they are 

being offered to Members of the Society for 

a small handling charge and postage. If any 
Member is interested in obtaining a partiW 
lar volume(s), please con~tact Keith Newton 
at the Administration office on 0171 631 1457 
by the 30th September 

Abstracts for the Newcastle Meeting should 
be accompanied by a completed abstract 
submission form and disk and sent to 
Professor C H Fry, Meetings Secretary, The 
Physiological Society, Institute of Urology & 
Nephrology, Third Floor, 67 Riding House 
Street, London WIP 7PN (tel 0044 171 636 
5053). The earliest date for receipt of abstracts 
is Friday 19 July and the closing date is 
Thursday 1 August. If you are not a Member of 
the Society, my colleagues and I would be 

delighted to introduce your abstract. 

I look forward to seeing many of you in 
Newcastle! 

GiovanniE Mann 

RESPIRATORY PHYSIOLOGY 

The Leeds Meeting 
You will probably be reading this after you've 
read the abstracts for the Leeds Meeting - so no 
need to inform you that there is a Respiratory 

Physiology Session at this Meeting. 

The Session has 16 Oral Communications and a 
Designated Lecture which the Society has 
kindly supported. Our guest speaker, Professor 
Gordon Mitchell from The University of 
Wisconsin, Madison USA, will lecture on 
"Modulation and Plasticity in Respiratory 
Motor Control". 

There will be a Pfizer Prize associated with the 
Session for which higher degree students 
presenting Oral Communications will compete 
(details on page 171 of The Grey Book). I think 
this is the first time our Group has had this 

Prize in its Session and I am looking forward to 

a high calibre of entries. 

I hope that you will be either presenting or 

attending and I look forward to seeing you 
there. As mentioned in the previous 

this is going to be my first Session 
as Convenor and I will be most willing to hear 
any thoughts or suggestions about our Group 
and its activities. 

Future Meeting:
 
Sheffield, 7-8 January 1997
 

The next Session of the Respiratory Physiology 
Special Interest Group will be at Sheffield in 
January next year. Before anyone asks - no, I 
don't have a Yorkshire bias, it really is coinci



dental that we are at Leeds and then Sheffield 

in such a relatively short space of time. To 

prove it, the only other date so far decided 

upon for 1997 is at UMDS (St Thomas') in 

November and that's not only because there 

isn't a Physiological Society Meeting in 

Barnsley next year! 

The Sheffield Meeting will be preceded (on 

Monday 6 January 1997) by a one day 

Symposium on "Respiratory and 

Cardiovascular Adaptation to Chronic 

Hypoxaemia" which will cover the impact 

of this stressor upon respiratory and 

cardiovascular systems in health and disease. 

A provisional list of national and international 

speakers has been drawn up and further 

details will be circulated nearer the time. This 

has the potential to be an exciting and 

informative day and aims to embrace both the 

basic science and clinical aspects of this topic. 

The day will end with a cocktail reception and 

symposium dinner for which we are presently 

trying to obtain sponsorship - all donations 

gratefully received. 

Finally it is with great sadness that this column 

notes the deaths earlier this year of John 

Sutton, Dan Cunningham and Geoffrey Dawes 

-three men whose contributions to respiratory 

physiology were significant and substantial. 

Much has been written and said about each of 

them elsewhere and I simply add that they will 

be missed by all who knew them. 

Prem Kumar 

SENSORY FUNCTIONS 

The most recent Designated Session of the 

Sensory Functions Group took place at the 

University College London Meeting in April. 

The highlight of this Session was a highly
entertaining and informative lecture by Mel 

SMOOTH MUSCLE 

Myometrial Sub-Group 

Just a reminder that the Meeting in Newcastle, 

20-21 November, will have a session dedicated 

to the myometrial members of the UK 

Myometrial Group. Anyone interested in 

becoming a member of the UK Myometrial 

Group should send details (name and address) 

to Dr J I Gillespie, Department of Physiological 

Sciences, The Medical School, Framlington 

Place, Newcastle Upon Tyne NE2 4HH. 

Lucilla Poston 

SOMATOSENSORY
 

PHYSIOLOGY 

The group convened on a very small scale at 

the UCL Meeting in April, at which there were 

four Oral and two Poster Communications. 

Bruce Lynn and his colleagues bolstered the 

event by providing one talk and both Posters! 

With respect to Bruce and the other presenters, 

the main event at UCL was the Paton History 

of Physiology lecture, given by Pat Wall. Pat 

was on top form and provided a superb 

account of the development of ideas on how 

pain is transmitted and represented in the 

central nervous system. The talk concentrated 

on the inadequacies of specificity theory, and 

the dangers of slavish acceptance of received 

wisdom which has been sanitised by the wilful 

ignorance of contradictory data. The message 

was a powerful one, delivered with wit and 

good humour. Tilli Tansey (Convenor of the 

History Special Interest Group) is to be 

congratulated on her inspired choice of 

lecturer for this year. 

By the time you read this the Group will have 
nd nfomatie lcturentetaiing byMelfinished what promises to be a very exciting 

Goodale of the University of Western Ontario. 

He described how his studies of neurological 

patients have led to a new interpretation of the 

division of labour in the visual pathways of the 

cerebral cortex. This lecture was nicely 

complemented by 13 Oral and two Poster 
auditoryCommunications that ranged from 

cells to visualand olfactory receptor 

psychophysics. 

The next Designated Session will be at the 

Leeds Meeting of the Society in September. 

Andy King 

fin at prs tee ting 

Session at the Edinburgh Meeting. This will be 

the last time the Group convenes before the 
Bristol Meeting in September next year. In the 

meantime, I am in the early stages of 

negotiating a joint Session with the 
Cardiovascular/Respiratory Control Special 

Interest Group. Watch this space. 

Rob Clarke
 



WHAT MAKES 	TEETH HURT 

For people with sensitive teeth biting into a chocolate bar
4 / can cause intense pain. But why do our teeth become 

AA 	 sensitive and how can the chocolate on the surface of the 
tooth stimulatepainfibres which end deep within the 
dentine of the tooth? 
Bruce Matthews explains the function of dentine tubules 

A nyone who has been on the receiving end 
of a dentist's drill without a local 

anaesthetic, or who suffers from hypersensitive 
dentine like the unfortunate individual in the 
advertisement for Sensodyne toothpaste, could 
be forgiven for assuming that dentine contains 
a very high density of nociceptors, but it 
probably does not. 

ENAMELbulk 

DENTINE 

PULP 


Fig 1: Diagrammaticrepresentationof the 
structureof dentine. The terminalsof some 
of the nerves in the dental pulp penetratea 
short distance into some dentinal tubules, 
The cell bodies of the odontoblast cells line 
the pulpal surface of the dentine and send 
their processespart-way through the 
dentinal tubules. 

Dentine forms the 
for th

bulk of a tooth and 
similar to that of 

bone although its 
structure is different. 
It isenetr lateb 
and penetrated by 
tubules that run 
approximately radi
ally from the pulp 
(the soft-tissue core 
of the tooth) to 
either the enamel 
that covers the 
crown or to the 
cementum over the 
root. In the crown of 
a typical human 
tooth, the tubules 
are about 3 mm long 
and taper from a 
diameter of about 2 
pm at their pulpal 
ends to less than half 
that peripherally. 
Each tubule contains 
the process of a 

cell - the odontoblast - whose cell body lies at 
the pulpal end of the tubule. The odontoblast 
synthesizes the collagen matrix of dentine dur
ing tooth formation and is also involved in the 
calcification of this matrix. The protective layer 
of enamel over the crown contains no vital cellsand s isenitiv. n th andTe plp oter 
and is insensitive. The pulp on the other hand 
is exquisitely sensitive and, should it become 
exposed by accidental fracture of a tooth or as 
a consequence of dental caries, severe pain is 
produced by just touching it with a wisp of 
cotton wool. Pulp is very vascular and contains 
both myelinated and non- myelinated nerves, 

Innervation of the Dentine 

The extent to which these pulpal nerves and 
the odontoblast processes penetrate the 
dentinal tubules has been difficult to establish, 
mainly because of uncertainties about the 
quality of fixation and retention of 
ultrastructural detail during subsequent 
processing, which usually involves decalcifica

tion. Identification of the nerve terminals is 
difficult because they lack the distinguishing
features of myelin or an ensheathing Schwann 
cell and antibodies to neural antigens tend to 

cross-react with odontoblasts. Schwann cells 
and myelin sheaths are present in the pulp 
deep to the odontoblast cell layer. The best 
evidence on the extent of the innervation ofdentine has been obtained in cats, in which the 

V 

.w 
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'. 
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Fig 2: Electron-micrographshowing the contents of dentinal tubules 
which have been sectioned transversely close to the pulp. The large process 
in each tubule is the process of an odontoblastand the small processesare 
probably bare nerve terminals.The specimen was from a cat tooth. 
Taken from Holland, GR (1981) Anat. Rec. 200, 437-442 

effects of nerve section could be observed and 
the teeth could be perfused with fixatives. The 

general pattern appears to be similar in cat and 
human teeth. In normal teeth, the odontoblast 
processes do not extend the full length of the 
tubules (generally between a third and a halftheir length in the crown) and the outer ends of 
the tubules appear to contain just extracellular 
fluid with maybe some cell debris left behind 
during dentine formation. Nerve terminals 



penetrate only about 100 pm into the pulpal the tubule contents; with drying, water is 
ends of the tubules. Under the tips of the cusps removed from the mouths of the tubules and is 
almost every tubule is innervated but the replaced by capillarity; high concentrations of 
proportion falls off rapidly to almost zero in sugars and other chemicals (any of which will 
samples taken along the sides of the crown. cause pain) remove water by an osmotic effect; 

and mechanical stimuli displace the tubule 

Dentinal Tubules Form Hydraulic Links contents by a direct effect. 

So if the outer ends of the dentinal tubules
 
contain no living cellular material, how is it
 
that stimulation of superficial dentine is
 
painful? Clinically it sometimes seems that the
 
dentine just under the enamel is even more
 
sensitive than that a little deeper. A variety of
 
different types of stimulus will cause pain from
 
dentine, including hot and cold, drying with
 
air or cotton wool, probing and drilling, and
 
the application of sugary solutions. These all
 
have in common the ability to cause movement
 
of the contents of the dentinal tubules and it
 
seems that it is this that excites the nerve
 
terminals at the pulpal ends of the tubules. 
According to this hydrodynamic hypothesis, Fig 4: Scanningelectron-micrographof the cut surfaceof cat dentine. 

the tubules act as hydraulic links between the The dentine was exposed with a dentalbur in vivo then the right side 
dentine surface and the nerve endings situated was covered with varnish and acid appliedto etch away the debrisfrom 

the openings of the dentinal tubules. The varnish was then removed. more deeply. In the case of thermal stimuli, the Mechanicalstimulation evoked a neuraldischarge when the probe passed 
displacement is due to differences in expansiondisplacmetis de te difeenestinemtxpann over the ends of the patent tubules but not those on the unetched side. 
or contraction between the dentine matrix and 

Glass Probe Exposed Dentine and Patent Tubules 

There are several lines of evidence that support 

this hypothesis. Electrophysiological studies inAir Blast !! I IUI IIIIi 
experimental animals have shown that 
individual nerve fibres in teeth can be excited 

Absorbent Paper jI III IIhl!ll by many of the different stimuli that cause pain 
from dentine in man, suggesting that they 
share a common transduction mechanism. 
Furthermore, different stimuli that cause 

+500 mmHg - similar flows through the tubules produce 
similar rates of impulse discharge. With all the 

-1500]mm1g stimuli except thermal, the dentine must be 
-500 mmng .exposed and the mouths of the tubules must be 

patent for them to evoke a response. In man, 
dentine becomes hypersensitive when it 

4,mat/I NaCt _becomes exposed to the oral environment as a 
result of, for example, over-zealous 

4 m/ Dextrose I tooth-brushing or the normal recession of the 
gums that occurs with age and makes us 'long 

4moult cacL2 _ ! IllI!I] in the tooth'. The dentine is not hypersensitive 
however unless the mouths of the tubules are 
open and re-sealing them, by precipitating 
calcium salts in them for example, cures theFig 3: Responses of a single intradentalnervefibre in a cat that were 

recorded during the applicationof a range of different stimuli to etched condition. Unfortunately there is as yet no 

dentine. This unit also responded to rapidcooling of the enamel surface method of re-sealing them that is permanent. 

from 30 to 5 'C before the dentine was exposed. All of these stimuliare 
capable of causing pain from dentine in man. Such evidence suggests It is not known whether the odontoblast plays 
that the different stimuli sharea common transductionmechanism. a role in the transduction process. There is 
The event markers and the arrow indicate the times of application some evidence that there are gap junctions 
of the stimuli. 



between these cells and nerve terminals but it 
seems more likely that the mechanism is less 
sophisticated, with the nerve terminals being 
simply damaged by the shear forces set up at 
the inner ends of the tubules when the tubule 
contents move. Consistent with this, outward 
flow (which will tend to force the nerve 
endings and odontoblasts into the tubules like 
a cork) evokes a greater discharge in the nerves 
than inward flow, and the responses evoked by 
a stimulus fall off rapidly when it is repeated. 

Outward Flow from Open Tubules 
Limits Permeability 

Patent dentinal tubules provide a route by 
which oral bacteria and toxins can penetrate to 
the pulp. In some respects the intradental 
nerves act as detectors of open tubules and 
provide warning of this danger. But the 
dentine is much less permeable than might be 
assumed from its structure, and potentially 
harmful chemicals can be applied to exposed 
dentine in the course of dental treatment 
without damaging the pulp. Also, topical 
applications of local anaesthetics in 
concentrations that block impulse conduction 
when applied to peripheral nerves, do not 
desensitise dentine. The reason for this low 
permeability appears to be that, once the 
tubules are opened, there is a continuous 
outward flow of fluid through the tubules, 
driven by the hydrostatic pressure of the tissue 
fluid of the pulp. Inward diffusion therefore 
has to occur upstream against this flow. When 

substances such as lignocaine are applied to 

the exposed dentine at a raised pressure, equal 
or slightly greater than that of the pulpal tissue 
fluid, or at a very high concentration 
at atmospheric pressure to give a steeper 
concentration gradient, then the dentine is 
desensitised. The possibility of using this 
procedure clinically, which might enable some 
dental procedures to be carried out without the 
need for injections, is under investigation. 

Inflammation of the pulp produces toothache. 

This is usually due to dental caries eroding the 

dentine to the point that the pulp is almost 

exposed. It has always been assumed that 

toothache was due to the intradental nerves 
becoinghyprsesitve ad dvelpin anbecoming hypersensitive and developing an 

on-going discharge in the presence of the 

inflammation; but in recent experiments in 

which mild pulpal inflammation was induced 

in experimental animals there was. little 

evidence that the properties of these nerves 

had changed. Maybe toothache and 
hypersensitive dentine are due more to 
changes in the central than the peripheral 

nervous system. The mechanism of this central 
sensitization may be similar to that which has 
been demonstrated under similar conditions in 
the spinal cord. This is also under investiga
tion. 

Bruce Matthews
 

Departmentof
 

Physiology 
University of Bristol 
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3,000 Jobs To Go 

Three thousand jobs will go in English
universities following last year's Budget

sete aording t rearch Bygt 

Cmttee oic eac and 

Principals. Universities and colleges' 

fincial fore sts an ollefici 
financial forecasts show an overall deficitthis academic year of more than 

£ 17 million - 0.2y of total income. The 

data will go to n pmeT 

for Education and Employment's joint 

working party on the cuts. 

THES 1232 14 June 1996 p.1 

Source: SPIN 



KEEPING THINGS IN PERSPECTIVE:
 
CONFOCAL MICROSCOPY IN PHYSIOLOGY
 

C onfocal microscopes have been 
commercially available since the end of the 

eighties and many, including ours, have been 
in active service for 5 years. Over that period 
there has been a huge rise in the number of 
systems installed throughout the world and a 
related increase in the number of publications 
involving their use. However, despite multiple 
improvements and enhancements trumpeted 
by the manufacturers, the fundamentals have 
changed very little. The technological 
developments that made these systems feasible 
were the concurrent development of 

inexpensive computers 
for the digital imaging 
and lasers as intense, 
coherent, collimated 
light sources. Lasers 
produce light at a limit-
ed number of discrete 
wavelengths dependent 
upon the lasing materi-
al, appearing as sharp 
lines in emission spec-
tra. In the majority of 
lasers these lines are 
fixed so that altering 
excitation light wave-
length can only be 
achieved by selection 
between the lines 
produced by the lasers 

Fig 1: Distribution of Ca'e'ATPase in available. The basic 

and labelled with mouse monoclonal technique of confocal 

the ATPase. FITC- labelled laser scanning micro-antibody to 
scopy (CLSM) wasanti-mouse secondary antibody labelling

astim aed scngaryC n ub lis d described by White 
image courtesy of Van Goethem, Lee & et al. (1987) and hand-
East - funded by Medical Research books have been 

written on the utilisa-Council. 
tion of these techniques 

(Shotton 1993 ; Pawley 1990). In this article we 
will describe a number of the applications in 
which we have been involved and a number of 
the questions which have reappeared through 
our collaborations. 

Where is Substance X in these Cells ? 

The impact of the confocal systems has been 

pervasive, so that most colleagues have a grasp 
of the general concepts but perhaps less idea of 
the limitations. A typical conversation starts 
along the lines of - "We really would like to 
know where 'substance X' is in these cells". We 
start from the view-point that anything can be 
done given enough ingenuity and effort, so the 
first question to be established is whether ' 

substance X' has been visualised with any 
technique previously. A frequent response is 
that a poly- or monoclonal antibody already 
exists. In which case the first phase of the 
problem is the same as with any other 
microscope. The cells have to be prepared in 
such a way as to enable antibody access but 
without so much disruption as to destroy the 
morphology. Secondly, because of the 
functioning of the confocal microscope the 
most practical imaging method is through 
fluorescence. Therefore, either the primary 
antibody has to be fluorescent or it has to be 
labelled in its turn with a fluorescent 
secondary antibody. In many of our 
experiments we use a conventional approach 
of obtaining or raising a mouse monoclonal 
antibody against the rat or rabbit protein of 
interest and then use a suitable anti-mouse 
antibody for the secondary label. In our 
experience fluorescein labelled antibodies 
produce the best images in our Biorad MRC 
600 confocal, their excitation matching the 
488nm line of argon or krypton-argon lasers. 
To this point there is no practical difference 
between procedures for conventional fluores
cence microscopy and confocal laser scanning 
microscopy. 

Sharper but Dimmer 

However, first time users are often initially 

dismayed that the fluorescent image they 

obtained on a conventional system is much 
than on the CLSM, the brightnessbrighter 

coming from the out-of-focus fluorescence. 
The confusion arises from the sophistication 
of the human brain in interpreting fuzzy 

images. The confocal greatly reduces the 
out-of-focus contamination and contains less 
information, but information that can much 
more easily be defined and quantised coming 
from a very restricted z-depth. The second 
barrier to usage is understanding the signal 
processing aspects of the system. Provided 
the system is correctly set up and has no 
alignment problems, the detection limit is set 
by the number of photons being received at 
the detector and the signal-noise ratio is 
affected both by non-specific fluorescence and 
by thermal noise in the detector. The more 
fluorophores attached to the molecule of 
interest the more likely that a good 
signal-noise ratio can be obtained. Therefore, 
what would appear to be excess labelling for 
conventional visualisation can be a definite 
benefit to CLSM. 



Optical Section Thickness (Confocality) 
This photon limitation is also relevant when 

setting the confocality (z-depth resolution). 
The adjustment in all systems is effectively to 

reduce the size of the aperture in front of the 

detector, this increases rejection of out-of-focus 
contamination but in doing so reduces the 
number of photons reaching the detector. 
Therefore, there is a trade-off between 
acceptable rates of photons arriving at the 
detector (sufficient to be determined from the 
thermal noise and to allow image construction 
in a reasonable time if using photon counting 
or averaging/accumulation techniques) and 
the z-depth resolution. Ultimately we run into 
the problems due to the physics of the system 
which limits our best z-resolution to around 
500nm. The number of optical sections taken 
and their spacing in z have to be determined 
with respect to the z-resolution. 

Controls and Dynamic Range 
Like any system, the validity of the data rests 
on the strength of the controls conducted and 
the accuracy of measurement. As a rule of 

thumb we image the autofluorescence of the 
unlabelled specimens and on the same settings 
measure the fluorescence from labelled 
specimens. If the signal is not an order of 
magnitude greater than autofluorescence we 
alter the labelling procedures to increase the 
fluorescence. Once the labelling has been 
demonstrated to be >x10 autofluorescence we 
then maximise the gain and reduce the laser 
power to the level which allows the full 
dynamic range of the system to be used for the 
desired confocality. This is particularly 
important on 8-bit systems where the 
computer will only recognise 256 discrete light
levels and it is easy to clip the higher signals 

fail to detect the lower. One perennial problem 
is photo-bleaching, the high, localised power of 
the laser beam tends to exacerbate this 
problem. It is best avoided by keeping the laser 
power down and minimising exposure. 

Thin Tissues are Easily Traversed 
In cultured cells which can be visualised 
through a single thin cover slip using a high 
NA oil-immersion lens, the optical resolution 
can approach the theoretical limits of a few 
hundred nanometres, sufficient to distinguish 
organelles such as mitochondria and synaptic 
spines. The efficiency of the system is good 
because little fluorescence is absorbed by the 
tissue and this permits fairly low laser power 
to be used to minimise bleaching. The next 
consideration is a suitable counter or 
secondary stain for which we prefer to use 
Texas Red to match the 568nm line of the 

Krypton-Argon laser. This is essential for 
co-localisation studies but can also help inpemtig isaston fth suelur 
permitting visualisation of the subcellular 

individual images are optimised it becomes 

possible to make sequential images through z, 
effectively optically sectioning the cells. 

Messy Wet 'Real' Physiology 

The real tests of ingenuity come when 
we attempt to use the system for more 
physiological experiments. CLSMs are 
expensive but useless for functional analysis 
unless they can be made to operate with wet 
tissue; this involves building perfusion 
systems as for any other experiment. 
Microscope floods will occur but better that 
than be restricted in the applications - anyway 
most problems can be solved by judicious 
rinsing of parts in distilled water and careful 
reassembly. One system in which we have 
worked a great deal is the rat hippocampal 
slice. We want to be able to determine the 
morphology and function of intact neurones 
within a viable tissue. Permeabilising and 
labelling all cells will not allow us to
 
distinguish single cells. However, filling a 
single neurone from a micropipette with a 
hydrophillic fluorescent dye (eg. carboxy
fluorescein) allows the visualisation of 
morphology. However, the extent of the 
projections of the neurones can be 200mm in 
the tissue slice. Deeper structures involve 
more loss of light because of the opacity of the 
tissue, both excitation and fluorescence light 
are lost. Until the detection limits are reached 
the z-resolution is unaffected but the limits are 
rapidly approached. To deal with these 
problems, the fluorescence labelling has to be 
intense and hih laser owers are necessar 

Experimental Design 
Where it is possible, it is more practicable to 
use thinner structures such as tissue culture 
where the light losses can be minimised. 
Therefore, when we want to measure Ca++ 

signalling in neurones we use either dissociated 
neurones or organotypic slices (Phenna et al. 
1995). This allows us to use an alternative 
labelling method, membrane permeable dyes 
which are accumulated within neurones. 
Esterified forms of several dyes are available to 
detect ionic changes within the cells (eg. Cal+, 

pH, Na+). Non-specific esterases within cells 
hydrolyse the dye to the ionised free acid 
which is trapped within the cell. One problem 
with this is that dye distribution may not be 
uniform throughout the cells, so that the 
fluorescence measured is affected by both the 
local dye concentration and the local ionic 



Fig2: IntracellularCall ion concentrationin hippocampalpyramidal 
neurones in organotypicculture.Neurones were loaded with indo-1 AM 

and imaged using UV-CLSM. Left:fluorescent dye labelling, 
Right: Ratioed Call image, colour coded blue to red. Unpublished 

image courtesy of Best, Chad, Mitchell & Wheal 
funded by Action Research. 

concentration. The problem can be circumvented 
by either measuring changes through time at 
the same locations to give a measure of change 
in ionic concentrations or by the use of 
ratiometric dyes. These dyes respond to ion 
binding by not only changing the magnitude of 
their fluorescence but by also changing the 
spectrum of their fluorescence. These changes 
can be in either the excitation or emission 
spectra. Because of the changing shape of the 

of fluorescence a 
spectra, determination at 

minimum of two wavelengths allows 

measurement of the ratio of bound/free dye 
and hence calculation of ion concentration 
from calibration data. Implementation of these 
techniques on a confocal microscope requires 
the use of a ratiometric dye which is excited by 
the laser lines available. Unfortunately, 
available ratiometric dyes require UV 
excitation, however some (eg. indo-1) have 
ion-sensitive emission spectra which simplifies 
their use. A single excitation wavelength is 
used but the emitted light is sampled at two 
different wavelengths. This is usually 

implemented by using dichroic mirrors and 
filters to pass the appropriate wavelengths into 
sepate tes. the twpropriae s mveleahsu 
separate detectors. The two images measured 
can then be processed to reveal ionic 
concentration through the cells. Unfortunately, 
suitable UV-lasers are expensive and the wide 

of wavelengths being used accentuatesrange ofwvlntsbigueIcetae 

problems in objective lens corrections. The use 

of dye mixtures holds out the possibility of 
visible-light ratiometric estimations but this 

has the caveat that the dyes must distribute 
similarly and bleach at similar rates (Bolsover 

& Fleet 1995). The Molecular Probes catalogue 
serves as a very useful reference manual for 

dyes, but there are increasing numbers of 

competitors in the field. As more dyes are 
developed, the range of possible experiments 
within the limitations of the available laser 
lines are increased. However, it is still helpful 
to have a laser with a number of well spaced 
lines in order to have as many options as 
possible. No doubt further developments in 
lasers will also increase the range of possibilities. 

Confocal Laser Scanning Microscopy -
Just another Powerful Technique 

The use of CLSM is powerful in the way it can 
be used to address the scientific problems but it 
does not produce miracles. The system is 
always limited by the photons in both 
detection levels and resolution. Trade-offs 
between resolution and speed are inevitable 
with no universal optimum. However, the 
ability to image structure and function in 3-D 
space throughg time and to produce computer 
analyzable data permits us to address many 

physiological questions at a level not available 
with other techniques. 

The future also holds out the promise of 
improvements to be gained through twin
photon CLSM and through the application of 
sophisticated computer-based deconvolution, 
display and analysis techniques, but they will 
have to wait for other articles. 

John Chad 

University of Southamnton 
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A number of related images and publications 
are listed on our World Wide Web site 
http://www.neuro.soton.ac.uk 
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TEACHING RESOURCE 


T he Physiological Society has started an new 
initiative to be called the Teaching 

Resource. Under the management of the 
Education and Information Sub-Committee, 
the Teaching Resource will attempt to 
coordinate the development of and provide 
new computer assisted learning (CAL) 
material for use in teaching undergraduates 
throughout the UK. 

Two Projects 
In order to be successful, the Teaching 
Resource must take into account the wide 
range of CAL packages already in use and 
currently being developed in departments 
throughout the country. It is for this reason 
that the Teaching Resource will be divided 
into two projects. Firstly, during the summer 
months members of the Teaching Resource 
working party will attempt to make contact 
with all those departments actively using or 
producing CAL packages with the aim of 
preparing a database of all those packages 
that would be suitable for use in other 
institutions. It is anticipated that this 
exercise will reveal a healthy selection of 
CAL packages but also a number of gaps in 
the curriculum that have not received much 
attention from CAL developers. Hopefully, 
this is where the second aspect of the 
Teaching Resource will come to force. The 
Physiological Society has identified funds to 
allow for the generation of new CAL 
packages to both compliment those already 
in use and to attempt to fill those gaps in the 
curriculum. All packages developed as a 
result of the Teaching Resource will be made 
freely available to those departments 
wishing to use them. In addition and 
wherever possible the source code and 
'building blocks' of the Society's CAL 
packages will also be freely available to 
allow for local customization. 

For the first phase of the Teaching Resource, 
we shllconcntratng on onewe shall bebe concentrating on one 

physiologicalsystem i tn the hcea of 
system depending upon the spread of 

e xisting C A L packages. W he re ve r poss ib le , 
we shall be trying to integrate existing CAL 
packages with the new material as we are 
sensitive to the fact that with all CAL 
development there is always the danger 
of wasting time and effort and more 
importantly money by reinventing the 

wheel. 

Establishing a Database 
As this is the first public announcement of the 
Teaching Resource initiative, we would like to 
take this opportunity to encourage anyone 
who is either using or currently developing a 
CAL package in physiology to get in touch. A 
key function of the Teaching Resource CAL 
database will be to not only make available the 
material for all but also to provide reviews of 
the packages to include such things as 
suitability for particular groups of 
undergraduates, experiences of those who 
have used the software, and usefulness in 
assessment etc. We are particularly keen to 
establish the database of current CAL packages 
as soon as possible so that we can distribute the 
information to all interested departments and 
decide which physiological system would be 
appropriate for developing new CAL 
packages. 

We have set up a World Wide Web home page 
for the Teaching Resource where we will be 
regularly updating the status of the project 
including the database of available CAL 
packages. The URL is: 

http'llmedweb.bham.ac.uklphysiologyteach
ing-resource.html 

We are also looking into providing a 
centralised FTP service whereby all freely 
available CAL packages will be available for 
downloading. 

David Davies (d.a.davies@bham.ac.uk) 
Departmentof Physiology 

The University of Birmingham 

one and half day symposium will deal with various 
aspects of coughx, including its measuremrent in manand her species, its sensorv mechanisms of origin, its 

central nervous pathways, and the action of antitussive 
drus. For more inormtion, please contact: 

....... . .. ....... 
Professor John Widdicombe 
Department of Physiology 
St George's Hospital Medical School 
Cranmer Terrace 
London 
SW17 ORE 
Tel: 0181 725 2650 
Fax: 0181.682 3698 
Email: widdicom@sghms.ac.uk 

mailto:widdicom@sghms.ac.uk
mailto:d.a.davies@bham.ac.uk


TEACHING 

A new Special Interest Group for the 
Teaching of Physiology 

The 1990s have seen a significant expansion in 
the scope of physiology teaching, reflecting the 
growing popularity of undergraduate and 
graduate courses for which physiology is an 
important component - for example, human 
and applied biology, sports and exercise 
science, and nutrition. At the same time, a 

range of independent teaching initiatives are 

emerging in physiology departments 
throughout the country, largely in response to 
the strains that are being imposed on existing 
resources by increased student numbers. 
There is a growing consensus that the pooling 
of this knowledge will be of great benefit to the 
physiology teaching community as a whole. 
The Physiological Society has therefore 
approved the creation of a new Special Interest 
Group for the teaching of physiology, with 
Professor Sue Ward of South Bank University 
as its Convenor. 

This Special Interest Group is seen as 
providing a forum for the development, 
discussion and propagation of new and 
creative strategies for the teaching of 
physiology. These aims can be pursued in 
various ways that could include: Designated 
Sessions within Scientific Meetings of the 
Society; teaching workshops and symposia; 
and by communication within the Group at an 
informal level, via the Convenor, and also 
through the World Wide Web site that is 
operated by the Education and Information 
Sub-Committee. The formation of a Special 
Interest Group whose primary focus is the 
teaching of physiology will, it is hoped, 
encourage new interactions among existing 
Members of the Society and also stimulate new 
Membership. 

Those interested in this venture are invited to 
contact: 

Professor Susan Ward, 
Division of Human andExercise Science, School 
ofxApise Science, 
of Applied Science, 
South Bank University, 


London SEr oAA. 
Tl:d(071 0 7,strains 
Tel: (0171) 815 7930, 
Fax: (0171) 815 6281). 

Sue Ward 

Dr MichaelFesting . 

(left) receives the 
1996 SmfithKline 

eechamn Laboratory 
Animal Wefare 

Prizeplaquefrom the 
. .....
 

RDS, Lord Perry of 

he medical research scientist, Dr Michael 
.Festing has won the annual SmithKline 

Beecham Animal Welfare Prize. The prize, 
consisting of £2,000 and an inscribed plaque, 
was awarded by the RDS President, Lord 
Perry of Walton at a ceremony at the Royal 
Institution inLondon.
 

Lord Perry said the prize this year 
recognised 'contributions to laboratory 
animal welfare made by a scientist who has 
always advocated the inextricable link 

between laboratory animal science and 
laboratory animal welfare. Good laboratory 
animal welfare and good laboratory animal 
science cannot be separated' 

Dr Festing has pioneered the use of inbred 
strains of laboratory rodents, leading to the 
elimination of genetic variability and thus 
the use of fewer animals with better 
scientific results. He has also made a major 
contribution to better experimental design, 
particularly the application of proper 
statistical methods to animal research and 
testing. He has consistently, but 
constructively, criticised poor statistical 
design of experiments which can lead to the 
use of too many laboratory animals. 

He was selected as the 1996 winner, by a 
panel of animal welfare experts and 
representatives of RDS and SmithKline 
Beecham, because of his outstanding 
contribution in these areas over the last 18 
years.
 

Dr Festing has worked for the Medical 
Research Council (MRC) for the last 30 
years. He is currently at the MRC 
Toxicology Unit at the University of 

Leicester. His expertise in the field of inbred 
of animals is such that he is editor of 

the International Index of Laboratory 
Animals, and the Journal of Experimental 

AniMal Science. 



IT INITIATIVES
 

W elcome to the latest NetWatch column in CourseWeb 
which we aim to bring you up to date 

with a number of notices about various IT The CourseWeb system developed at King's 

initiatives about the UK. The feedback on the College distributes and collects data for those 

articles we ran about getting started on the students undertaking a degree in Biomedical 

World Wide Web were very encouraging and Sciences on an Access database via the WWW 

so we are planning other similar articles for and is designed to provide: 

later issues of the Magazine. If there are any 
topics that you would particularly like to see (a) information about course units to students 

covered then please drop me an email. Before and outsiders 

we get on with the notices, can I draw your 
attention to the announcement of the (b) information about students to staff (photos, 

Physiological Society Teaching Resource in the units taken, marks etc.) 

Teaching and Technology section (see page 16), 
in this issue of the Magazine. Regular readers (c) selection of oncoming course units by 

of this IT column will certainly be interested in students 

this new Society initiative and you are strongly 

encouraged to get in touch with either myself (d) on-line course advising for students by 

or the Education and Information Sub- staff. 

Committee to discuss any aspect of this 
initiative. Technically it uses a Visual Basic programme 

written to synthesise http pages from an Access 

database for Win-httpd, a Windows 3.1 webLAPT Update 
server. Access is via http://ichs.plgy.kcl.ac.uk/ 

UCL's unusual PC-based teaching system This database is intended for the use of 
LAPT (London Agreed Protocol for Teaching), this dta fis Exte r t re 

which incorporates Combined Assessment of students and staff alike. External visitors are 
Accuracy and Confidence (pronounced welcome to browse the course units available 
"caulk" not "cack" ! ) has expanded well but you will not be able to enter any of the 
beyond physiology now, and is being other areas. For further information contact Dr 

extensively used at UCL and CXWMS medical Christopher Smith (ich.smith@bay.cc.kcl.ac.uk). 

schools. The latest updates to the authoring 
and delivery system, plus a selection of core Physiology Departments Online 
physiology material, are available on the 
Internet (ftp://ftp.ucl.ac.uk/pub/users/cus- The Physiological Society WWW server keeps 

plap) or by anonymous FTP from ftp.ucl.ac.uk an updated list of physiology departments 

in the directory pub/users/cusplap. Further both in the UK and abroad. As the list of those 

teaching and self-assessment exercises are now departments getting online steadily grows this 

available only to departments that contribute a should prove to be a useful resource. If your 

substantial amount of material themselves to department is not listed or you know of some 

the common pool, for use with LAPT. For other Internet resource that would be of 

more information, see the Internet site or the interest to physiologists then please contact the 

abstract (C67) by Gardner-Medwin and Curtin webmaster at webmaster@physoc.org. The 

for the recent UCL Phys. Soc. Meeting (April, list of departments on the Physiology 

1996). Queries: cusplap@ucl.ac.uk. Online server can be found at http://physiolo
gy.cup.cam.ac.uk / othersources.html 

Exercise Physiology David Davies 

The National Sports Medicine Institute has (d.a.davies@bham.ac.uk) 

exercise physiology information in its web (telephone: 0121 414 3255) 

pages which are newly up and running. They Departmentof Physiology 

detail the various fitness tests performed by The University of Birmingham. 

exercise physiology labs and what they 
indicate about the athlete's fitness. The address 

is http://www.easynet.co.uk/nsmi/ 

http://www.easynet.co.uk/nsmi
mailto:d.a.davies@bham.ac.uk
http:gy.cup.cam.ac.uk
http://physiolo
mailto:cusplap@ucl.ac.uk
mailto:webmaster@physoc.org
http:ftp.ucl.ac.uk
ftp://ftp.ucl.ac.uk/pub/users/cus
mailto:ich.smith@bay.cc.kcl.ac.uk
http:http://ichs.plgy.kcl.ac.uk


WILFRED F. WIDDAS - MODEL SCIENTIST
 

Wilfred Widdas and Graham Baker infront of their 
posters at the IUPS in Glasgow 

A s befits a lecture delivered on a brilliant 
Mayday afternoon, no hint of autumnal 

melancholy was detectable, from the speaker at 
least. Unlike most academic lectures, this one 
was frank. It came as a surprise to hear that 
Widdas considered himself to be a maverick 
a man of unconventional views. Initially, he 
had to contend with opposition to his kinetic 
analysis of saturable flow of sugar across the 
sheep placental barrier from the very powerful 
scientific establishment, such as A.V.Hill and 
E.J.Harris and he felt this may have lead to his 
relative scientific isolation. 

Widdas gave a concise account of his scientific 
growth, demonstrating the cuvette he designed 
for measuring red cell volume change during 
net D-glucose exit - this was one of several 
superb live exhibits. With this set up, he and 

0.7mM 2.7mM 4.6mM 6.5mM 8.4mM 12.2mM 

Fig 1: Tracingsof a series of recordsfrom the photo-electricapparatus 

during 'exit' experiments at 37Cand pH 7.4. Cells equilibratedin 76 
mM glucose were losing glucose into media containingglucose at the 

concentrationsshown. The linear partof each record has been produced 
to cut the base line, and the time from injection of the cells to this 

intersection was measuredfor analysis of the results. From Sen, A.K. 
& Widdas W.F.J. Physiol (1962) 160 398-403. 

Wilfred Widdas, Emeritus Professor 
of Physiology,Bedford College London, 
gave a valedictory lecture in celebration 
of his 80th birthday,at Royal Holloway 
College, University of London, Egham 
on May 1st 1996. Richard Naftalin 
reportson this lecture. 

A.K. Sen, in 1960 at King's College London, 
showed that glucose exit only became 
dependent on the intracellular glucose 
concentration at low intracellular [glucose]. 
However, low concentrations of glucose in the 
external solution slowed the initial rate of exit. 
(Fig 1) He deduced from these studies that 
sugar binding sites with high affinity are 
present both on the inside and outside of the 
membrane 

A Mobile Carrier for Sugar Transport 

Bowyer and Widdas and other co-workers 
demonstrated that compounds which bind 
covalently to the transporter and also 
compounds which bind reversibly with high 
affinity, such as phloretin, inhibited the 
transport process. Despite initial opposition 
Widdas' view that sugar transport is mediated 
by a mobile carrier has become the all 
conquering scientific paradigm in transport 
physiology. The current huge scientific effort 
devoted to defining the molecular biology of 
transporters rests entirely on foundations laid 
by Widdas and a very few others. 

However carrier transport still is far from 
being solved. The central theme of the lecture 
was his clear exposition of the grave 
thermodynamic problem posed by the 
spontaneous return of the empty carrier 

following transport of a glucose molecule. 

The simple mobile carrier, proposes that sugar 
binds to one side, the energy of this binding 
reaction results in a conformational change 
in the transporter, resulting in a flip, or 
isomerisation step, which causes the sugar
carrier complex to face the other- trans side of 
the membrane. 



Since the rate of sugar 

2.0 
exchange is faster 
than the maximal rate 
of net transport it 

follows that the rate 

1.5 
limiting step for 
completion of 

the 
net 

transport cycle is the 
slow rate of return of 

1.0 the 
This 

empty 
process 

carrier, 
has a 

very high temperature 
coefficient (Fig 2) with 

0.5 -
an activation energy
derived from Arrhenius 

plots of about 90 - 120 
kJ/mole. With such 

SLa high enthalpy of 
0 10 20 30 40 50 activation, return is 

Temperature (0C) likely to proceed 
at vanishingly slow 
rates, unless a source 

Fig 2: The effect of temperature on the of energy c an b e 
maximal transferrateat pH 7.4. Vertical obtained. However, 
lines indicate standarderrorsof means. ligand binding cannot 

be the source of energy 
for movement of the empty carrier, 

The Energy Source for Returning the 
Empty Carrier 

From a scale model Widdas showed that the 
transporter can adopt a channel-like structure, 
which changes from outward to inward facing 
conformations by rocking movements of three 
of the membrane spanning helices. This results 
in opening of clefts on either surface of the 
transporter which can accommodate glucose. 

This is where one begins to see why Widdascnieshimself a "maverick"; he proposes, 
considers hthe 
using a blend of classical mechanics applied at 
the molecular level, that the energy for return 
of the empty carrier is supplied from changes 
of state of the solvent water as it condenses on 
the hydrophilic groups at the empty site 
exposed following release of transported sugar. 
The latent heat of condensation of water is 
about 40kJ/mole, so if the process were 5% 

efficient, then condensation of approximately 
50 water molecules would drive the entire cycle. 

This analysis obviously requires testing. One 
such test is to observe the effects of agents 
which reduce surface tension, hence the energy 
available from water condensation, on the 
maximal exit rate of glucose. A range of 
monohydric alcohols, decreases glucose exit 
rate linearly as surface tension diminishes, 
indicating, as predicted, an interaction of the 
solvent with the transport mechanism. 

'Ostwalds Mercury Heart' 

For me at least, the piece de resistance of the 
afternoon was a video demonstration showing 

how electric charge can oppose surface tension 
- a mercury globule under sulphuric acid 
acquires electric charge which reduces the 

surface tension thus causing spreading of the 

mercury drop. When a needle is inserted 

through the acid and touches the mercury, the 
electric charge dissipates and the mercury drop 
becomes more spherical and loses contact with 
the needle, thereby restarting the cycle and the 
globule oscillates quite rapidly. This 
demonstration of 'Ostwald's mercury heart,' 
first shown to Widdas as a medical student in 
Newcastle sixty years ago, obviously made a 
big impression. 

There must be something special about sugar 
transport which keeps so many, for so long, in 
its thraldom. Some might say that this 
protracted embrace is symptomatic of a failure 
to come up with a satisfactory resolution 
others, (not present at Widdas' lecture) that it 
is the protagonists who are the problem - the 
definitive solutions will only be found by the 
Brave New Molecular Biologists- we shall see. 

Widdas paid tribute to all his collaborators for 
their long term support, especially Graham 
Baker. A vote of thanks was given by Sir 
Andrew Huxley, who like everyone else, 
admired the energy, enthusiasm and historical 
perspective that Widdas had brought to the 

occasion. After the lecture, the company retired 
for a hearty tea- kindly donated by the 
Physiological Society. 

Any sadness at the thought that this might be 
last we will hear from Wilfred Widdas was 

quickly dispelled by the news that his contri
bution is ready for the St Petersburg JUPS 
Congress and he will be actively participating 
atgthe andih Session of the Physiological 

at e Seil 
Society at Sheffield in January 1997 organised 
as a celebration of his work. Meanwhile, I sus
pect that Widdas will become as much a legend 
for his superannuated activity as for his works 
on red cell glucose transport. 

Richard Naftalin 
Biomedical Sciences Division 

Kings College London 



THE SEARCH FOR T.H. RAVENHILL
 

T he history of physiology and medicine is an 
important academic discipline with a 

growing number of professional historians. 
However, it is still possible for amateurs to 
make modest contributions, and recently I did 
a study of T.H. Ravenhill. His name is well 
known to people interested 
in high-altitude physiology 
and medicine because of 
his important paper 'Some 
experiences of mountain 
sickness in the Andes' 
which he published in 
the Journal of Tropical 
Medicine and Hygiene 
in 1913. The paper 
contained the first accurate 
description of high-altitude 
pulmonary oedema and 
high altitude cerebral 
oedema, and proposed the 
classification of high-
altitude illnesses which is 
still in use today. The paper 
was years ahead of its time 
and was forgotten until it 

There was then a long, frustrating delay. I felt 
sure that there were living relatives (he died in 
1952) but I could not find any. Generally it is 
much easier to go back in time than forward in 
a study like this. I had written to all 26 
Ravenhills in the current Birmingham 

telephone directory and 
received many replies, but 
only one was marginally 
useful, this being from 
someone who was doing a 
search on another branch of 
the family. I later found out 
that the male line of 
Ravenhill's branch had 
died out and surviving 
members had other names. 

The breakthrough came 
when I eventually realised 
that the Sir Geoffrey Taylor, 
whom one of Ravenhill's 
sisters had married, was 
the eminent Cambridge 
fluid dynamicist. Since he 
was an F R S, there was 

was rediscovered more Thomas Holmes Ravenhill, pioneer in a detailed obituary 
than 50 years later. Almost high-altitude studies. This photograph available, and furthermore 
nothing has been published was taken when he was a captain in the Taylor's family was being 
about Ravenhill except for Royal Army Medical Corps. researched by G.K. 
a one paragraph obituary in Courtesy of Marjorie Rosenthal. Batchelor who sent me a 
the British Medical Journal 
(1:1032, 1952). 

A Graduate from Birmingham 

At the outset, all I knew about Ravenhill was 
his publication. This gave his address as a mine 
in north Chile, and initially even his 
nationality was in doubt although the style of 
the paper suggested that he was English. This 
was confirmed when I found the obituary 
which, although misleading in several respects 
(his high-altitude studies were not even 
mentioned), indicated that he graduated from 
the University of Birmingham. At the

in 
Physiological Society meeting there in 
December 1994, Tilli Tansey mentioned my 
interest to John Coote, who alerted Stanley 
Jenkins, Medical Librarian and Faculty 
Archivist. This was a key contact and I was 
soon sent a transcript of Ravenhill's period in 
the Medical School and, more importantly, a 
copy of his Will. This was a most informative 
document because Ravenhill named many 
relatives and friends. I also wrote to his oldschool, King Edwards in Birmingham, and 
rceooKiv aEver page summarya, of hreceived a several page summary of his 

activities there, and extensive details of his 
experiences in World War . 

modern family tree. This 
led me to a surviving niece and the widow of a 
nephew of Ravenhill, and last summer I visited 
them both - one in Wheatly near Oxford and 
the other near Denbigh in North Wales. Both 
women were extremely helpful and had a 
wealth of information. 

From Physiology to Archaeology and 
Then to Painting 
The full study was recently published in the 

Journal of Applied Physiology 80: 715-724, 1996. 
Briefly, Ravenhill went to Chile four years after
graduation and spent two years in the 
Collahuasi and Poderosa mines at altitudes he 
gave as 15,400 - 16,200 feet. Oddly enough, I 
had visited these mines because of the 
interesting high-altitude problems connected 
with them, and there exists an album of 
magnificent photographs of the mines in 
Ravenhill's time (1909-1911). Subsequently 
Ravenhill returned to England and 
volunteered in the first week of World War I. 

He joined the RAMC and had an impressive 
war history serving in Serbia and Gallipoli,followed by two years in the French front 

foldby two yeas in the Fre front 
including the battles of the Somme, Arras, 



Messines, Ypres and Passchendaele Ridge. He 
was awarded the Military Cross for 
conspicuous gallantry in evacuating wounded 
during a gas attack. 

Such a war record would have shattered many 
men and it is interesting that Ravenhill made a 
dramatic career change shortly after. He 
became interested in the archaeology of the 
Rollright Stones, a prehistoric monument near 
the Oxfordshire-Warwickshire border, and 
wrote an authoritative book on the subject. 
Later he moved to London where he became a 
reasonably successful painter with one man 
exhibitions in both London and Birmingham. 
He mainly painted in watercolours and numer-
ous paintings are extant including scenes of the 
Thames in London, the Cotswolds around 
Little Rollright and North Wales. 

A Curious Contrast 

Ravenhill was an interesting man and has a 
secure place in the history of high-altitude 
physiology and medicine. There is a curious 
contrast between the earlier and later periods 
of his life. As a young man he was a top class 
rugby player (he played for the Midland 
counties), had the enterprise to spend two 
years at very high altitude in a remote part of 
Chile, and survived 4 years of World War I 
including some of the grimmest battles. By 
contrast he was later known as a sensitive, 
quiet person who spent the last third of this life 
as a productive artist and made useful 
contributions to archaeology. It is interesting to 
speculate on whether his career change was 
related to his war experiences, or whether 
painting was really his first love and parental 
pressure (his father was a surgeon in 
Birmingham) pushed him into medicine. 

A historical project such as this can be very 

time consuming because meticulous attention 
has to be given to details such as dates, names 
and places. All cited references must be read 
personally, and this was particularly 
challenging in the case of Ravenhill because a 
number of early articles on high-altitude 
disease were published in Peru. In fact one of 
the articles defeated both the British Library 
and the Royal Society of Medicine! Fortunately, 
I was able to get a photocopy from someone 
who has access to a library in Lima. However, 
a project like this is rather like a detective story 
and the ultimate outcome can be very 
satisfying. 

John B West 
Department ofMedicine 

Universityof CaliforniaSan Diego 
La Jolla 

his is the 
T hird edition 
o ths igl 

popular textbook 
which effectively 
combines both 
basic science and 
the clinical condi
tions associated 
with the major 
endocrine glands. The previous edition 

was published nearly thirteen years ago
and s this edition has essentially been 

rewritten to accommodate the major 
scientifc and cliical advances that have 
occurred in this fild during the 
intervening years. 

Chaptr on the fundamentals of 

orolnecanismshofmtne ac rin 

y;tem precede chapters on specific 
endocrine glands. These chapters give a 
basic synopsis of the relevant 
physiology followed by the aetiology, 
clinical features investigations and 
t ment of associated endocrine 
disorders. This edition also incudes 

twopne capters ondgro and 
etaism and ds or e fipid 

time colour photographs of patients 
with specific clinical manifestations of 
endocrine disorders have been included 
in the text. 

Now that the medical curriculum has 
ha to undergo extensive reorganisation 
with integration of basic science and 
ci a ma ki e u o 

c hange, hisne frotre am begk 

excellent text text for medical students. 
However the clear, succinct style of the 
book coupled with the integration of 
basic science and medicine makes it a 

valuable text for all students, teachers, 
researchers and doctors with an interest 
in endocrinology. 



J.A. MACWILLIAM -

HIS CONTRIBUTION TO CARDIAC PHYSIOLOGY
 

B etween 1887 and 1890 John Alexander 
MacWilliam published a series of papers 

detailing major advances in our understanding 
of cardiac physiology and he indicated 
important implications of the work for the 
diseased human heart. However, at the time 
the work did not gain the recognition it 
deserved and most of his ideas did not take 
root until much later. It was said that his work 
was 20-30 years ahead of its time and that theinnately conservative scientific and medical 
co nty cwas not ready to accept really 
communit yinacl 
creative thinking. 

To understand MacWilliam's contributions, we 
need to set the scene of physiology in the 19th 
century and the knowledge of the heart at that 
time. 

The Development of Physiology in the 
Nineteenth Century 

During the nineteenth century, physiology was 
rapidly transformed from a discipline which 
was essentially qualitative and descriptive, 
into one strongly rooted in analytical and 
experimental approaches. The birth of modern 
physiology, which developed under the 
influence of several individuals based in 
centres in continental Europe and the United 
Kingdom. For example, in Germany, H. L. F. 

von Helmholtz, C. F. W. Ludwig, E. du 
Bois-Reymond, and K. H. Kronecker; in France, 
C. Bernard, M. A. Chaveau and E. J. Marey; and 
in the UK, E. A. Schifer, J. S. Burdon Sanderson 
and M. Foster. They developed new physical 
and chemical techniques which facilitated 
novel approaches and allowed, for the first 
time, the recording of many physiological 
variables. Ludwig then created a Physiological 
Institute at Leipzig which became, from the 

1840s onwards, a Mecca for physiologists who 
wished to be trained in scientific investigations, 

MacWilliam and the Heart 

In the nineteenth century knowledge of how 
the human heart worked and how disease 
could affect its action was sparse. Towards the 
end of the century, however, several people, 
including Marey in Paris, Burdon Sanderson at 
Oxford, and W. H. Gaskell at Cambridge, 
examined the physiology of isolated heart 
muscle and showed how blood is pumped 
through the heart of the frog and other 
cold-blooded animals. While working as an 
assistant with E. A. Schafer at University 

College, London, MacWilliam carried out an 
extended electrophysiological study of the eel 
heart, which extended previous findings in the 

frog. 

MacWilliam was appointed to the Chair of 
Physiology at Aberdeen in 1886 at the age of 30, 
and the focus of his research immediately 
altered. Studies on cold-blooded animals were 

important, but the human heart is both 
structurally and functionally different. 
MacWilliam realised the vital importance of 
resolving the technical problems involved in a 

scientific approach to the working of the 
human heart, and appreciated that such 
knowledge would have important implications 
for the treatment of disease. These ideas 
underpinned the whole of his scientific 

research and teaching. 

MacWilliam set up a laboratory in Marischal 

College and in addition to his lecturing and 
administrative responsibilities pursued a very 
productive research programme. His studies 
were carried out on a variety of anaesthetised 
animals (cats, dogs, rats, hedgehogs, voles, 
rabbits) and he used mechanical recording 
methods including the kymograph, to provide 
a permanent record of cardiac activities under 
different conditions. Over the next five years 

MacWilliam published a remarkable series of 
papers which detailed specific advances in 
relation to the rhythm of the heart, 
arrhythmias, the effects of the extrinsic 
innervation, the effects of chloroform on the 
heart, and the clinical implications of these 
findings for humans. 

Rhythm of the Heart 
A study of the origin of the heart beat and the 
manner in which the contractions of the 

chambers are co-ordinated, was published in 

18881. At that time, the existence of a specific 
pacemaker site was unknown. MacWilliam 
investigated the site of origin of the beat by 
applying stimuli to specific parts of the 
chambers. When a heated probe was applied to 
a small area of the right atrium close to the 
vena cavae an increase in the heart rate was 
induced. The same stimulus to the ventricles 
did not have any effect. In the paper 
MacWilliam concluded that the area in the 
right atrium was the site of origin of the cardiac 
beat and described how the contraction wave 
sweeps over both ventricles; he also came close 



to identifying the nature of the functional 
connection between the atria and ventricles. In 
the same paper MacWilliam showed, for the 
first time, that the functional characteristics of 
mammalian cardiac muscle are similar to those 
of amphibian heart muscle. He described the 
'all or none' nature of an electrically-evoked 
contraction of the muscle, the refractory period 
which follows, and several other important 
characteristics. The value of both sets of 
observations was underestimated at the time, 
but their significance can now be seen clearly. 
It was only later, following a histological study 
of human hearts, that Keith and Flack (1907) 
identified the specialised cardiac muscle cells 
which form the sino-atrial node, in the area 
previously identified by MacWilliam on 
functional grounds. 

Ventricular Fibrillation 
In 1887 MacWilliam identified 'fibrillar 
contraction' of the ventricular muscle. In this 
state there is a 'delirious unharmonious 
movement of the individual fibres and no 
propulsive movement of the ventricle so that 

stoppage of the circulation occurs'. 2 

Ventricular fibrillation had been reported
previously but MacWilliam was the first toreliose i uts f ica a t aiee tere alise its significan ce and to ex amin e the

undelyigmchaisms Heshoed hat 
it was dependent on changes within the 
vtrcar subsndetnc anitself, th ithew 
id entfothersechance i aelf,eationwasind epend ent of other mechanical relations
within the heart, and that nervous factors 
within both the heart and the extrinsic nerve 
supply were not responsible, 

Sudden Death and Ventricular 
Fibrillation 
MacWilliam was always aware of clinical 
implications and in 1889 suggested that 
ventricular fibrillation was the cause of sudden 
death in humans. 3 He understood that 
ventricular fibrillation was likely to occur in 

conjunction with other pathology, and referred 
to vascular changes in the coronary blood 
vessels and elsewhere associated with 
ischaemic heart disease. In a remarkably 
prescient paper, MacWilliam brought together 
the relationship between myocardial ischaemia 
and the genesis of ventricular fibrillation in 
humans and concluded with the following 
vivid description: 

"... admitting the possibility of sudden syncope 
[loss of consciousness] from inhibitory 
influences, or in consequence of mechanical 
overdistension, or from pressure on the organ, 
it is probable that in many of these cases the 
fatal issue is determined or ensured by the 
occurrence of fibrillar contraction in the 
ventricles. Moreover, there is reason to assume 
that ...a sudden, unexpected and irretrievable 
cardiac failure may ...present itself in the form 
of an abrupt onset of fibrillar contraction 
(ventricular delirium). The cardiac pump is 
thrown out of gear, and the last of its vital 
energy is dissipated in a violent and prolonged 
turmoil of fruitless activity in the ventricular 
walls."3 

External Cardiac Pacing 
In his earlier studies, MacWilliam demonstratedth t i a q u e c n no - n r c i g m m al nthat in a quiescent non-contracting mammalian 
heart, direct electrical stimulation could be 
used to induce a heart beat. By using a series of 
shocks it was possible to create regular beatswh c g e ra d an f e ti e r e i l b o dwhich generated an effective arterial blood 
pressure which restored blood flow around the 
circulatory system (see Fig. 1). He suggestedthat a procedure of applying electric shocks 
across the heart could readily be administered 
to humans with fibrillation or asystole. One 
electrode would be required at the front of the 
chest and another over the region of the fourth
dorsal vertebra so that the shocks traversed the 
heart. The electrodes needed to be large and 
the skin moistened with salt solution, and 
the shocks sufficient to elicit powerful 

contractions. The results 
and these far-reaching 
conclusions were pre
sented initially at an 
international conference 
in Washington, DC 
in 1887, 4 and are a 
remarkable foresight of

Fig. 1: This record shows the effects of direct electricalstimulation to the ventricles of a cat in modern developments. 
causinga series of individualcontractions.The normal contractionshave been inhibited by Following MacWilliam's 
stimulationof the vagus. The action of the two chambers of the heart areshown separately- initial suggestion, 
the ventricle (v), with upward movement indicatingcontraction,and the atrium (Au), with another 70 years passed 
downward movement indicatingcontraction. Vag indicates when the vagal nerve was before a report on the 
stimulated and the lowest line shows half-second time marks. A seriesof eight individual implantation of a cardiac 
stimuli were applied to the ventricle and the resultantbeats of the veihtricle areshown panato a ardia 
clearly. There are no extra beatsfrom the atrium, pacemaker appeared.5 
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Vagal stimulation 
MacWilliam also examined the effects of vagal 
stimulation on both the rate and force of 
contraction of the chambers and noted the 
depressant actions of the vagus on the force of 
contraction of both chambers. He was able to 
show for the first time, in the mammal heart, 
that the atria and ventricles were affected 
independently and he also observed that under 
some conditions of vagal stimulation, the 
effects on the two chambers were different in 
that the atria continued to beat while the 
ventricle was quiescent, and, that the intrinsic 
pacemakers present in the ventricle could 
cause contraction independently of the atria.6 

Epilogue 

About the turn of the century, MacWilliam also 
carried out a series of studies on blood vessels 
and their characteristics, which also broke new 
ground. However, he never lost his interest in 
cardiac physiology and its clinical implications 
and for many years remained in lively 
discussion with the leading contemporary 
cardiologists, such as Sir Thomas Lewis and Sir 
James Mackenzie and continued to contribute 
to the cardiac literature in the form of reviews 
and papers. 

MacWilliam was a remarkable and innovative 

researcher with a capacity to identify and 
provide solutions for important physiological 
questions. In reading his papers, one is 
impressed by their creativity, by their logical 
and analytical basic science approaches, and by 
the attempt to harness the knowledge gained 
by fundamental experimental physiology for 
the benefit of humans suffering from cardiac 
disease. MacWilliam was a modest individual 
whose base was well away from the major 
university centres in the south, and while his 
work did not gain the credit he deserved dur
ing his life time, some recognition came when 
he was elected FRS in 1916. 

MacWilliam died in 1937. 

Cecil Kidd 
Departmentof Biomedical Sciences 

Universityof Aberdeen 
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Fig2: Cartoonof MacWilliam from Alma Mater - the Aberdeen 
Student Journal of the time 
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Letter from the Editor 

O ver the last few months the 
Administrative 'network' of the Society 

has undergone some major changes, resulting 
from the transfer of the Oxford Office to 
London and the integration of the 
Administration Office with the Treasurer's 
Office in the same premises. Details of these 
changes can be found in the Committee News 
Section of the Magazine. 

On June 26th the annual staff party was held at 
Dilke House to celebrate the opening of the 
new Offices. This party had a somewhat 
unusual flavour in that it commenced with 
water sports in the form of swimming, sauna 
and steam bath. (The invitation suggested this 
might appeal to the younger guests, so without 
conscience I declined the opening ceremony 
gracefully). Cleansed with sweat and chlorine, 
we were invited to a buffet lunch at Dilke 
House followed by a trip to London Zoo to 
study the physiology of unusual vertebrate 
species. Both young - and old - enjoyed the day 
and, as always, a valuable occasion for 
meeting the staff of the Society who are widely 
located throughout the UK. 

The recent changes in staff and Officers of the 
Society, together with the opening of the 
London Office, has necessitated some changes
in the compilation and production of theMine. plaseonoe at srdub ions fohMagazine. Please note that submissions for
Committee News should now be sent to 
Christina Dochar at the new Committee 

ChritinaDochrthenew ommiteea 
Secretary's Office (Peter Stanfield) in Leicester. 
Action Points and Noticeboard should now be 
directed to Fiona Catherines at the new 
Treasurer's office in London. 

There have also been some changes in the 
Magazine sub-committee since Phil Harrison, 
Laurence Smaje and Sue Wray had served their 
three year term of office. Their input to the 
Magazine will be missed and I should like to 
take this opportunity of thanking them all for 
their hard work. John Chad (University of 
Southampton) and Chris Peers (University of 
Leeds) have kindly agreed to take over the 
Special Features and Science News and Views 
sections respectively and I trust members of 
the Society will support them in their endeav-
ours to commission articles. The third new 
member of the Sub-committee has yet to be 
confirmed and we will up-date you in the next 
issue of the Magazine. He or she will be 
responsible for Policies and Politics. 

I am always very grateful to contributors for 
their (unpaid) time and effort. However, we 

are spending an increasing amount of our time 
chasing up late submissions and often these 
don't appear at all. One way round this is for 
us to over commission and hence have a stock 
pile of material. In this case, dates of 
publication can not be guaranteed to the 
authors - not an entirely satisfactory solution. 
So please, no late submissions. And if anyone 
out there has a burning desire to put pen to 
paper, do phone in with ideas. Finally, letters 
are always welcome, however controversial, as 
well as any illustrative material for front and 
back covers. 

My assistant, Deborah Paul, starts her 
maternity leave in mid-July. She will be 
returning at the beginning of January and we 
wish her all the best. I will be away on 
my holidays in August, so if your email or 
telephone calls are not answered immediately, 
please bear with us. The Magazine office will 
be 'business as usual' by the beginning of 
September. 

Saffron Whitehead 

Sri Lanka Faculty of Medicine 

Asks for Pictures 

Dear Fditor, 

I am a Member to the Physiological Society,wo k n in a f c l y f me c ne h ch sworking in a faculty of medicine which is 
nearly five years old. We would like to obtain
three or four lithoprints /pictures (black and 

te or four or in t sckend 
w 
physicians of the past such as William Harvey, 
Pavlov etc., or scenes depicting the history of 
medicine to adorn the walls of the new Faculty 
of Medicine board room. 

It would be most appreciated if any member of 
the Society was able to donate a few prints. I 
am responding to a request made by the Head 
of Physiology to look for such prints and I am 
told that all such donations will be 
acknowledged by engraving the donors name 
on the picture frame. Thank you for your 
assistance in this matter. 

Dr I PalithaGonnewardene 
University of Kelaniya 

Sri Lanka 
Faculty of Medicine 

P 0 Box 6 Talagolla Road 
Ragama 
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No 'Ring-Fenced Funding' for 

New Lectures
 

Dear Editor, 

read Emil Toescu's article in the Magazine 

with interest but little sympathy. I agree that 

the level of successful research funding is 

lower than many of us would wish, but 

particularly under these circumstances I do not 

agree that it is sensible or fair, even to the 

applicants, to provide priority or ring-fenced 

funding for new lecturers. Winning research 

funds requires evidence of scientific excellence, 
novelty, relevance and feasibility. None of these 

criteria should be reduced for new appointees, 
They will have less of a track record, and may 

find it more difficult to generate preliminary 

data. Both points will be taken into account by 

funding bodies. However, the essence of 
modern biological research is that it is a 

collaborative enterprise, and successful 
research leaders rarely, if ever, emerge 
fully-fledged without a period of training as 
part of a successful group. 

A similar misconception is presented in a 

recent issue of the Biochemical Society's 
Bulletin (The Biochemist, June/July 1996, page 

32) where Ben Gardner suggests that post-docs 
"cannot and should not" spend a large 

proportion of their time helping research 
students - he does not seem to realise that such 
help is just as likely to benefit the post-doc's 

career as the students. 

For the individual, good publications and prior 

joint grant holding is the most sensible path 

towards directing their own research. 
"Independence" is an over-used, inaccurate 

and unhelpful term: certainly, I and the 

overwhelming majority of my colleagues have 

only achieved our present positions by 

collaboration, and continue to owe what 

success we have in large part to our 

collaborators. 

For the University, if it wishes a new lecturer to 

be active in research, it is short-sighted to 

appoint someone who does not already have a 

record that indicates his or her likely ability to 

acquire competitive research funds, perhaps 

initially with an established staff member, or in 

conjunction with their previous research 
group. 

Jeremy D Pearson 
Biomedical Sciences Division 

King's College London 

Emil Toescu Replies... 

Dear Editor, 

As anticipated, the reactions to the article 

published in the Magazine were divided across 

a fault line. The 'have's' responses were on the 

lines of 'It's tough - but this is the stark reality', 

whereas the 'have not's' reactions were more of 

a 'well done'. These different attitudes reflect 

the certain current status of each of these 

categories but both falter, in my view, by 

accepting a status quo situation. Obviously, if 

something is working there is little point in 

trying to change it - but, if there are problems, 

and everybody seems to agree on that, then the 

matter should be, at least, opened for 

discussion. That was the main purpose of the 

article, not the seeking of personal sympathy or 

agreement. 

Professor Pearson's reply rightly underlines 
the importance of collaborative enterprise. 
Collaboration is indeed an essential ingredient 
of scientific development, but it should arise 

out of affinity not by necessity. Furthermore, 
for a collaboration to be effective and 

successful, all partners should be equal; 

otherwise it always runs the risk of becoming 

just a 'marriage of convenience'. 

Alongside collaboration another important 
characteristic of the way science is currently 
done is that of competitiveness. There are 

many reasons, social, economical and scientific 

to explain it, but for it to work effectively and 

constructively it must compare like with like. 

As a consequence, there is a lot of ring-fencing 
taking place with the scientific community. 

Some of these partitions are well defined, 
others are tacitly acknowledged and some are 

ambiguous. Of course, nobody should or 

would support the idea that the new lecturers 

should receive funding outside the relevant 

criteria of scientific excellence, novelty and 

relevance. 

What might be argued is that these proposals 

should be considered within a separate 

category, competing on an equal footing for a 

slice of the pie. Anyway, the idea of defining 

special categories of funding for scientists is 

not new (e.g. Career Development of Research 

Fellowships ) and it might represent a starting 
model. 

Emil C Toescu 
Departmentof Physiology 

The Universityof Birmingham 



THE NEW PHYSIOLOGISTS SYMPOSIUM - UNIVERSITY OF BRISTOL 

The New Physiologist's 
Symposium

fPbolg	 phy giyofB foro~toon 
ooi,,i of Bistol, f.......... 	 Undergraduatephysiologistsfrom Bristol, 

Cardiff,Southampton and Portsmouth were given 
a unique opportunity this spring to present their 
final year project work to an outsideaudience. 

Mark Gill reports. 
A fior for ,ad-I phystologrs 

Soppof b iiP Iog.iwS 

I1 he New Physiologist's Symposium,' a kindly agreed to represent the judges and 
I Physiological Society funded event award prizes to the students with the most 

which was organised by, and held at The impressive efforts. All of the judges involved 
Department of Physiology at The University have emphasised that their job was an 
of Bristol, attracted 112 extremely difficult one 
delegates and was a as the standard was 
resounding success. Oral remarkably consistent and 
presentations were given extremely high. 
by 17 students and posters 
by a further 41, the remain- Positive Feedback non wereing delegates 
presenting students, post- Towards the evening the 

doctoral workers and extent to which the 

academic staff. The interest students and staff had 

generated by this meeting enjoyed their experiences 

was extremely encourag- became clear. For example, 
ing particularly since all John Widdicombe presentingthe prizes one Southampton student 

the students involved took commented that she enjoyed 

part on an entirely voluntary basis. the excellent presentations of relevant science 
including the entertaining guest speaker, the 

atmosphere and the tastyHigh Standards 	 relaxed informal 
food. She also said that she had gained insight 

A notable highlight of the day was a most into the high standard of work done at other 
entertaining guest lecture provided for us by universities and inspiration for doing a Ph.D. 
Bristol's very own Professor Roger Thomas, 
who incidentally made an admirable attempt One academic staff member commented that it 
but failed to sell his family house. To add to the was good to find out how other university 
entertainment Professor John Widdicombe departments are teaching and training in 

physiology lab based projects. She also said 
that her students had been inspired by 
preparing their talks and posters and that such 
work adds a new dimension to the project as 
originally devised. 

Physiological Society Traditions 

By six o'clock the formal part of the symposium 
had come to an end and its was time for the 
informal part. After an extremely rewarding 
day and a 15 minute walk to build up an 
appetite, we needed little persuasion when 
it came to respecting Physiological Society 
traditions. In short the food was substantial, 
the wine was like nectar and the atmosphere 

Viewing one of the 41 posters presented at the symposium was euphoric. 
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Valuable Experiences 

The New Physiologist's Symposium provided 

students with a number of valuable 
experiences. Firstly, having consolidated their 
project work they were able to practise highly 
sought after presentation skills. Secondly, 
through both listening to other presentations 
and through informal discussion, they gained 
insight into other research done in different 
areas of physiology and in different 
departments. Since for most students their 
final year exams were only about a month 
away, the symposium, despite being educa-

tional, provided valuable relief from the day to 

day drudge of revision. 

As organiser of this event I would like to 
express my sincere thanks to the Physiological 
Society for the support, and all those (and there 
are too many to list) who so 
willingly took part. 

Mark Gill 
Department ofPhysiology 
School of Veterinary Science. 
University of Bristol 

CHILE IN THE SPRING
 
Xlllth International Symposium on Arterial Chemoreceptors,
 

25th-29th March 1996
 

T he guide books had led me to believe Chile 
would be a contrasting mix of penguins, 

deserts and brightly coloured ponchos with 
llamas roaming freely in front of snow-capped 
mountains. We must have gone in the wrong 
season. To be fair though, in a country that 
stretches over two and half thousand miles 
north to south it can't be like that everywhere, 
We stayed in the so-called, temperate, central 
region in the capital city of Santiago where the 
average temperature remained an intemperate 
30 degrees. The city lies in the foothills of the 
Andes, although you could easily be forgiven 
for not spotting them through the smog. But 
not content with the restricted view we hired a 
car on our first day, negotiated the hairpin 
bends and discovered the answer to the 
age-old question of where the South Americans 
kept their 'andies! 

The meeting, my first ever international one, 
began the next morning. Each session focused 
on a particular aspect of chemoreceptor 
physiology and everything was obviously 
applicable to our own work - completely 
different to Phys. Soc. meetings. It certainly 
wasn't easy listening though. The variety of 
accents meant you had to concentrate so much 
harder than usual but we were just grateful it 
was all in English. It must have been 
impossibly difficult for delegates whose first 
language wasn't English. I had found it hard 
enough to just learn some simple Spanish 
phrases, which incidentally I did manage to 
use (except for "tienes una bella llama, 
amigo"). Presentation styles also varied 
enormously from country to country with the 
Americans turning question-asking into an art 
form. 

Later in the week the focus switched to 
transmitters involved in chemoreception. If it 

hadn't been for the fact that I was giving my 
presentation that day my attention span would 
have started to wane (three day Phys. Soc. 
meetings hadn't prepared me for this). My 
abstract reported the effect of adenosine on the 
interaction between hypoxia and carbon 
dioxide in the carotid body. Despite a bad case 
of nerves I think it went well and I was excited 
to find a good deal of interest in the work, 
especially in the technique. I was pleased to 
learn that some workers in Portugal, who 
presented their findings after my own, had also 
been investigating the action of adenosine and 
was particularly pleased to find that they 
weren't conflicting! 

After the fifth and final day of science, the 
Conference Dinner marked the end of the 
XIIIth ISAC meeting. It was held in a 

restaurant half way up Cerro San Cristobal
which gave us Santiago's city skyline at night 
as a wonderful backdrop for an entertaining 
evening. 

It was an enjoyable week and I certainly learnt 
at as a d a e oppo rt i e any 

a lot and had a great opportunity to meet many 
interesting people. In terms of influential 
workers in the field, it was a comprehensive 
'Who's Who?' guide to carotid body physiology. 
However, at the end of the week I'd had 
enough of physiology 24 
hours a day and was ready to 
go home to where I could 
enjoy shoppingand 'chopping' 
without aphrasebook. 

Rachel Landauer 
Departmentof Physiology 
The University of Birmingham 



ST PETERSBURG 1997 BUILDS ON GLASGOW 1993
 

Sembers of the Physiological Society will 
soon be receiving the final announce-

ment of the St Petersburg Congress. As 
Chairman of the Glasgow Congress in 1993, I 

can vividly recall the feelings of the Organising 
Committee as tens of thousands of copies of
the final announcement of that meeting were 

circulated worldwide. Years of work depended
totally for their success on the reactions of 
colleagues around the world to this invitation. 
Would people come in their thousands and 
take part? Those who remember the excitement 
of the huge opening ceremony before Bernard 
Katz's memorable lecture will know the 
answer to that question.ment~o ofgrs the 

I know, therefore, what my colleagues in St 
Petersburg must be feeling at this time. Since 

todalyfotheil succeed in chreationos af 
they first successfully bid to hold the 1997 
Congress at the General Assembly in Helsinki 
in 1989, I have got to know Professor 
Medvedev and his team very well indeed. I 
have visited St Petersburg itself 3 times for 
extensive discussions. I have every confidence 

toat, ste ten oous remsia f aopesn 

unique and memorable experience. I have four 
reasons for this confidence. 

First, the Russian organisers are doing a 

magnificent job, in which they have been 
assisted by a distinguished international team
in the form of the Scientific Program 

Committee, co-chaired by Pavel Simonov 
(Russia) and Stan Schultz (USA). Three British 
physiologists took part in this work: Graham 
Dockray and Trevor Lamb, who were elected 
to membership, and myself ex officio as IUPS 
Secretary. The chosen theme of the Congress 
(from molecules to the human) builds on the 

Stlo' PeerbrgCnges.AGlasgow theme of integration.
The main meeting of this 
Committee took place in St 
Petersburg where we were 

neessuch inks Ifayohulthin 
overwhelmed by the gener
ous hospitality of Professor 
Medvedev and his col
leagues. Personal and scien
tific links have been formed 
here that will last a lifetime. 

nciedenta utinsia adl 

wUA.TreBithPaovsprai 

ProfessorS. Medvedev, Chairman 

ofCngesinPavlov's sortudyt 



that science has a rough time in Britain today 
(and I wouldn't have helped to found SBS if I 
did not believe that), then imagine what is 
happening in the countries of the former Soviet 
Union. Except in times of war (when 
politicians conveniently remember the need for 
technological superiority) science fares badly 
during periods of major political change. As a 
relatively rich scientific community, we could 
help immensely, and the most important form 
of help is to meet people there and form the 
links that lead to collaborative work in the 
future. There are many very able and highly 
trained Russian and East European scientists 
looking for such opportunities. Come to St 
Petersburg and meet them! 

Second, St Petersburg is no ordinary city. It is 
heroic in its proportions, as it has also been 
heroic in its history. For many years it was the 
capital of Russia and under Peter the Great it 
was the centre of integration between 
European and Asian cultures. It is impossible 
to experience the world-renowned Ballet or 
Opera, or to see the fabulous treasures of the 
Hermitage museum, or to visit the cathedrals 

and churches (some now returned to their 
original use), or to see the ship (now a 
museum) that fired the first shots of the 
Revolution, or indeed simply to walk the 
streets, without feeling this heroism. Despite 
its location far to the North of Europe, many of 
Europe's most important events occurred 
there. It is impossible to understand the 19th 
and 20th centuries without taking St 
Petersburg into account. Perhaps the long 
"White Nights" of summer forged this hotbed 
of ideas - if so, we may hope to see this in 
action at the Congress. 

Third, you will be surprised by what you will 
find in St Petersburg. The western media have 
given Russia a very hard time, with one 
sensational story after another. Yes, you will 
find poverty on the streets (but haven't you 

Stan Schultz (USA), Co-Chairof the International 

ProgramCommittee, in St. Petersburg 

noticed exactly that in the cities of Britain 
today?) Yes, you will find political uncertainty 
(that also?) Whatever happens in the 
Presidential elections (and by the time this 
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The Academy of Science, St Petersburg. 

article is published you will know what 
happened to Boris Yeltsin), the immense 
political problems of finding a new way in an 

uncharted sea of change will still be there. That 
is part of the excitement of visiting Russia at 
this time of change. It may be the only such 
opportunity for half a century if previous 
history is any guide. And one thing one can be 
sure of is that the people of St Petersburg as a 
whole, with their long tradition as a cultural 
centre (more languages are spoken there than 
you would expect) will be a rock of stability as 
the waves of change flow. St Petersburgers are 
big-hearted people, roundly educated and very 
open to the world. As a foreigner, you will be 
assured of a warm welcome. 

Finally, there is the magic of a World Congress. 
Yes, I know all the arguments for small being 
beautiful. I accept them. Many of the best and 
most memorable meetings I have been to have 
been small exclusive workshops on the Gordon 

Conference model. But there is a totally 
different and exciting role for a World 
Congress. Deliberately, it is not exclusive. It 
does not depend on who knows who in the 
cosy club of people who know they know who 
is doing what. It is therefore open to the 
unexpected. One of the great joys of Glasgow, 
as at any big international Congress, was to 
wander around the posters submitted from 
scientists from over 50 nations, many of whom 

even in one's own field one didn't know. This 
kind of experience changes perspective. It is 

the point at which science becomes truly open. 
Even if you find only half a dozen such gems at 
St Petersburg (and I bet you will find many 

more) the Congress, and its principle of 

universality, will have justified itself. 



contrary, it complements them. Moreover, it is 
itself a very special occasion that only occurs 
once in four years. That is why we, as a nation, 
felt so proud of welcoming the world in 

SGlasgow. And that is why you will enjoy the 
i 6 i special and very proud welcome that you will 

..A, receive when you go to St Petersburg. Like the 
rest of IUPS Council, and the international 
Program Committee, I look forward to seeing 
you there. 

Denis Noble 
University Laboratoryof Physiology 

Universityof Oxford 

Denis Noble is Secretary-Generalof the International
Union of Physiological Sciences (IUPS) and was 

View from the Hermitage Chairmanof the 1993 IUPS Congressheld in Glasgow. 

The IUPS Congress is not just another Photographscourtesy of Denis Noble 

symposium or series of symposia competing 
with the many smaller meetings around the 
world in each field of physiology. On the 

he 1996 Festival travels to the dynamic and prosperous conurbation of the city of 
.1 Birmingham. During the week over 350 presenters will talk about all aspects of 

science from Art and the Environment through Brains, Minds and Consciousness to 
Superconductivity and a wide range of topics that affect our daily lives. 

Medical Science sessions include: 

* Emerging Infections (CJD, AIDS, TUBERCULOSIS) 

* Eating and Drinking (DISORDERS) 

• Nitric Oxide - Rewriting Medical Science 

An associated exhibition will run alongside the presentations from Monday to Thursday 
and a varied programme of public lectures will take place during lunch hours and early 
evening each day. 

The Festival will kick-off on Sunday with a programme of events for family members of 
all ages, including a Scientific Treasure Trail and a Scientific Car Boot Fair. On Sunday 
evening, Professor Steven Rose will give the first presentation of the week "From Einstein 
to Frankenstein" which will be illustrated with film and television clips. 

The Festival programme promises to be topical and interesting, informative and 
challenging, and above all, entertaining. 

For more details or information on how to register, please contact the Major Events 
Department on 0171 973 3074/75/76 



ST PETERSBERG 1996
 
A Personal View
 

Members and affiliates who are thinking 
about going to St. Petersburgnext year to 
attend the InternationalCongressof Physiology 
may be interestedin thefollowing personal 
observationsof Nina Burdakova who 
recently visited St. Petersburgtogether 
with Ole Petersen on their way back 
from a meeting in Moscow. 

eaders of Tolstoy's "Anna Karenina" will 
emember the descriptions of the train 

journeys between the two great Russian cities, 
Moscow and St. Petersburg. In the best 
tradition, our journey to St. Petersburg is by the 
'Red Arrow' night train departing from 
Moscow's Leningrad station (this is one name 
that has not changed) at midnight. Our good 
friend Eugin Timin (from the Vishnevsky 
Institute) who brings us to the train points out, 
as we wait on the platform for the train doors 
to be open, that a couple of very high ranking 
generals are going to be in our carriage, so we 
should be well protected! The sleeper 
compartments are comfortable and we are 
tired after an extremely busy day in Moscow. 

The next morning we arrive in St. Petersburg 
exactly on time and are met by Nadya Orlova, 
the secretary of the Organizing Committee 
Chairman who brings us by car to our hotel 
which is just next door to the Philharmonic 
Hall, one of the most beautiful concert halls in 
the world. An hour later after a shower and 
breakfast we are taken by car to the Institute of 
Brain Research on the other side of the Neva 
river to our meeting with Sviatoslav 
Medvedev, the Chairman of the Congress 
Committee. The main purpose of our meeting 
is to clarify the specific details of what will be 
offered to the 40 members/affiliates of our 
Society who are invited to the St. Petersburg 
Congress in 1997 by the Russian Physiological 
Society in exchange for the hospitality offered 
to our Russian colleagues when they came to 
Glasgow in 1993. On the previous day in 
Moscow, Ole has discussed this issue with 
Academician Gazenko (President of the 
Russian Physiological Society) who has, 
despite the extremely difficult financial 
situation, reaffirmed the Russian Society's 
commitment to our agreement. It is agreed 
with Professor Medvedev that the 40 Congress 
participants to be selected by The Physiological 

Society will not have to pay anything when 
they submit their registration and abstract 
forms. The registration fee ( at the time of 
writing not determined, but likely to be around 
USD 450 ) and the cost of accommodation 
(breakfast inclusive) for 6 days in 
St. Petersburg will be fully paid by The Russian 
Society. In addition each person covered by the 
exchange agreement will receive a daily sum 
equivalent in purchasing power to USD 50 at 
present. This should be more than sufficient to 
cover all reasonable meal expenses. 

Later Sviatoslav Medvedev and his 
two assistants, Nadya Orlova and 
Tatyana Aijeva, were kind enough 

to take us to the Postgraduate 
Medical Halls of Residence. During 
next year's Congress about 1600 
beds will be available in this type of 
accommodation with private bath, 
toilet and kitchen area for each unit 
of two single rooms. The rooms and 
facilities are entirely satisfactory 
and better than those used for 
most Physiological Society meetings, Room in a post-graduate 
but Ole and I are worried that they medicalHall of Residence 
are rather far away from the 
Congress site (about 20 - 30 min by car). 
Professor Medvedev promises that bus 
transport will be available every morning to 
take participants to the Congress site (which is 
relatively close to the city centre) and that 
buses will take participants back to the Halls 
from the city centre at appropriate times in the 
evening. The cost of accommodation in these 
Halls for those not covered by the exchange 
agreement will be around USD 30 per person 
per day. 

We are subsequently taken to the Military 
Medical Academy which has been chosen as 
the Congress site. On the day of our visit 
another International Congress is in progress. 



The site is about 30-40 
minutes walk along the 

41I 	 Neva river from Palace 
Square (the very centre of 
the city) and will provide 
a very convenient frame 
for the congress. There is 
a large number of lecture 
theatres of different sizes 
on this pleasant campus. 

Over lunch, at a nice 
restaurant (the restaurant 
situation in the city has 

Nina Burdakova and NatalyaAvrova improved enormously 
in the Mariinsky Theatre in over the last few years), 
St. Petersburg. 	 we explore the issue of 

security which is a matter of some concern to 
many visitors. It is not denied by anybody that 
the crime rate has increased markedly after the 
fall of the communist state, but many newspa
per reports are exaggerated. It is very difficult 
to get objective information about these prob
lems, but I am lucky enough to obtain a copy of 
a report from the U.S. Consulate in St. 
Petersburg. It contains much useful advice, 
which I will make available to all U.K. partici
pants in the Congress, but the 'bottom line' is: 

'Crime in St. Petersburg is a significant 
problem, but there is not a situation here that 
should discourage visitors or alarm residents. 
Visitors are advised to exercise caution and 
prudence as they would in many large cities in 
the world.' (David Evans, U.S. Consul for Press 
and Culture).' 

One of the joys of St. Petersburg is the cultural 
life. One of our friends, the neurochemist Dr. 
Natalya Avrova, took us to the Mariinsky 
(previously Kirov) Theatre in the evening for a 

great performance of Borodin's 'Prince Igor'. 
The splendour of the Mariinsky cannot be 
matched by any opera theatre in western 
Europe and the musical standards under 
Gergiev's leadership are of the highest order. 

The last day is devoted to science. Our Society
has a Centre of Excellence Support Scheme 
operating in St. Petersburg (more about this on 

an other occasion) and we are keen to m eet all 
the young people The Society supports. We go 
home pleased to have seen with our own eyes, 
that despite worries expressed by some 
groups, St. Petersburg is a great place for a 
Congress. We are certainly looking forward to 
returning for a longer visit next year. 

Nina Burdakova 

The Physiological Laboratory 
The Universityof Liverpool 
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33rd InternationalCongress of Physiological Sciences - St Petersburg1997 

GRANT APPLICATION 

The Physiological Society has set aside a sum of money to assist Members and Affiliates to attend the IUPS Congress in 
St Petersburg. It is difficult to be precise, but we anticipate that with basic accommodation the trip will cost about £800 
- £900 (including registration fees). It is hoped that we will be able to offer a significant fraction of that sum but since 
we have no information on numbers wishing to attend, it is not possible to promise a precise figure. We hope that most 
invited speakers at least, will be able to apply to other sources such as The Royal Society who are likely to make 
individual grants rather than a block award which we can distribute. 

Please photocopy this form and return typed or clearly printed to: The Administrator (Grants for IUPS), 
The Physiological Society, P.O. Box 11319, London WCIE 7JF, no later than 14 November 1996. 

Surname (in capitals) ................................................................ Title & Forenam es ................................................................
 

Work A d d ress ........................................................................................................................................................................................
 

........................................................................................................ D ate of Birth ........................................................................ 

Work T el No ................................................................................ F ax N o .................................................................................... 

Appointment/Status .................... ...... Employer/Funding Body .................................................... 

Details of employment or status: Pleasetick one box Relationship with the Society:Pleasetick one box 

Member of UK/Irish department of Physiology or related Ordinary Member El 

sciences: Affiliate El 

graduate student 1ii Candidate for Ordinary Membership El 

postdoctoral worker F-1 

academic staff member F1 

technical staff member El 

visitor F-1 

*NHS clinician not part of a Medical School El 

*Member of MRC/SERC/AFRC research 

institute or equivalent El 
*Other (please give details below) Fl 

NOTE: if you tick an asterisked box, pleasesend a covering 
...................................................................................................... note explainingwhy you need assistancefrom the Society. 

Title of abstra ct: ..................................................................................................................................................................................
 

Other sources of funds: give details of other bodies to which you have applied or intend to apply for funding, includ
ing the maximum possible award and the probable date of notification: 

Signed .......................................................................................... Dated ....................................................................................
 

Signature of Head of Department confirming eligibility if not Member or Affiliate:
 

Signed ............................................................................................ Name .....................................................................................
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Myofibrillar ATPase activity in skinned human skeletal muscle 

fibres: fibre type and temperature dependence STIENEN G JM,
 
KIERSJ L, BOTrINELLI R& REGGIANI C 299 


Effect of low [ATP] on depolarization-induced Ca2" release in 
skeletal muscle fibres of the toad OWEN V J, LAMB G D &STEPHENSON D G 309 


Activation of Ca 2' release by caffeine and voltage in frog 

skeletal muscle SHIROKOVA N &Rfos E 317
 

Caffeine enhances intramembranous charge movement in frog 

skeletal muscle by increasing cytoplasmic Ca 2" concentration 

SHIROKOVA N & Rfos E 341
 

Total and sarcoplasmic reticulum calcium contents of skinned 
fibres from rat skeletal muscle FRYER M W & STEPHENSON D G 

357
 

Hypotonic stimulation induced Ca2" release from IP3 -sensitive 

internal stores in a Green monkey kidney cell line ISHII T, 

HASHIMOTO T &OHMORI H 371
 

* Noradrenaline modulates transmitter release by enhancing 

the Ca2 "sensitivity of exocytosis in the chick ciliary presynaptic 

terminal YAWO H 385
 

Single voltage-gated K+ channels and their functions in small 
dorsal root ganglion neurones of rat SAFRONOV B V, BISCHOFF U 
&VOGELW 393 


Time-dependent current decline in cyclic GMP-gated bovine 

channels caused by point mutations in the pore region 

expressed in Xenopus oocytes Bucossi G, EISMANN E, SESTI F, 

NIZZARI M, SERI M, KAUPP U B &TORRE V 409
 

* Interaction of L-cysteine with a human excitatory amino acid 

transporter ZERANGUE N & KAVANAUGH M P 419
 

Voltage-dependent interaction of open-channel blocking 
molecules with gating of NMDA receptors in rat cortical 
neurons ANTONOV S M &JOHNSON JW 425
 

Activation of metabotropic glutamate receptor type 2/3 
suppresses transmission at rat hippocampal mossy fibre 
synapses KAMIYA H, SHINOZAKI H &YAMAMOTO C 447
 

Characterization of acid extrusion mechanisms in cultured fetal 

rat hippocampal neurones BAXTER K A & CHURCH J 457 


Analysis of gamma rhythms in the rat hippocampus in vitro and 

in vivo TRAUB R D, WHITTINGTON M A, COLLING S B, BUZSAKI G & 

JEFFERYS J G R 471 


Active potassium transport across guinea-pig distal colon: 
action of secretagogues RECHKEMMER G, FRIZZELL R A &HALM D R 

.485 


Vasoactive intestinal polypeptide modulation of nicotinic ACh
 
receptor channels in rat intracardiac neurones CUEVAS J & 

ADAMS D J 503 


Neuronal mediators of inhibitory junction potentials and 

relaxation in the guinea-pig internal anal sphincter RAE M G &
 
MUIR T C 517
 

The role of Na-Ca + exchange in activation of excitation
contraction coupling in rat ventricular myocytes WASSERSTROM J A
 
&VITES A-M 529
 

Properties of single motor units in medial gastrocnemius
muscles of adult and old rats KADHIRESAN V A, HASSETr C A & 
FAULKNERJA 543
 

Contractile properties and protein isoforms of single fibres from
 
the chicken pectoralis red strip muscle REISER P J, GREASER M L
 
&Moss R L 553
 

Endothelium-dependent modulation of pacemaking in
 
lymphatic vessels of the guinea-pig mesentery VON DER WElD P-Y,
 
CROWE M J& VAN HELDEN D F 563
 

The incidence of initial doublets in the discharges of
 
motoneurones of two different inspiratory muscles in the cat
 
KIRKWOOD P A&MUNSON J B 577
 

Ontogeny of bipedal locomotion: walking and running in the
 
chick MUIR G D, GOSLINE JM &STEEVES J D 589
 
Evidence of facilitation of soleus-coupled Renshaw cells during
 

voluntary co-contraction of antagonistic ankle muscles in man
 
NIELSEN J& PIERROT-DESEILLIGNY E 603
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Effects of arachidonic acid upon the volume-sensitive chloride
 
current in rat osteoblast-like (ROS 17/2.8) cells GOSLING M,
 
POYNER D R &SMITH J W 613
 

Functional characterization of K, channel fl-subunits from rat
 
brain HEINEMANN S H, RETTIG J,GRAACK H &PONGS 0 624
 
* Molecular determinants for activation and inactivation of
 
HERG, a human inward rectifier potassium channelSCHONHERRR
 
& HEINEMANN S H 635
 
n The role of a single aspartate residue in ionic selectivity and
 
block of a murine inward rectifier K' channel Kir2.1 ABRAMSC J,
 

DAVIESN W, SHELTON PA&STANFIELDP R 643
 

Activation of delayed rectifier potassium channels in canine prox
imal colon by vasoactive intestinal peptide SHUTTLEWORTH C W R,
 
KOH S D, BAYGINOV 0 & SANDERS K M 651
 

Activation of protein kinase C inhibits calcium-activated
 
potassium channels in rat pituitary tumour cells SHIPSTON M J &
 
ARMSTRONG D L 665
 

High Ca2" concentrations induce a low activity mode and 
reveal Ca"+-independent long shut intervals in BK channels 
from rat muscle ROTHBERG B S,BELLO R A, SONG L & MAGLEBY K L 

673
 

Ca 2+-dependent non-selective cation and potassium channels 
activated by bradykinin in pig coronary artery endothelial cells 
BARON A, FRIEDEN M, CHABAUD F & BgNY J-L 691
 



Extracellular free potassium and calcium during synchronous 
activity induced by 4-aminopyridine in the juvenile rat 
hippocampus AVOLI M, LOUVEL J, KURCEWICZ I, PUMAIN R & 
BARBAROSIE M 707 

Effects of extracellular pH on voltage-gated Na+, K' and Ca2" 
currents in isolated rat CAI neurons TOMBAUGH G C & 
SOMJEN G G 719 

Comparison of sarcolemmal calcium channel current in rabbit 
and rat ventricular myocytes YUAN W, GINSBURG KS &BERS D M 

733 

Calcium-dependent prepotentials contribute to spontaneous 
activity in rat tuberomammillary neurons STEVENS D R & 
HAAS H L 747 

Endocytosis of secretory granules in mouse pancreatic fl-cells 
evoked by transient elevation of cytosolic calcium ELIASSON L, 
PROKS P, AMMALA C, ASHCROFT F M, BOKVIsT K, RENSTROM E, 
RORSMAN P &SMITH P A 755 

NO decreases evoked quantal ACh release at a synapse of 
Aplysia by a mechanism independent of Ca2" influx and protein 
kinase G MOTHET J P, FOSSIER P, TAUC L & BAUx G 769 

The possible role of nitric oxide in relaxations and excitatory 
neuroeffector transmission in the cat airway TANAKA H, JING L, 
TAKAHASHI S & ITO Y 785 

* Dynamic modulation of excitation-contraction coupling by 
protein phosphatases in rat ventricular myocytes DuBELL W H, 
LEDERER W J & ROGERS T B 793 

Electrophysiological properties of morphologically distinct cells 
isolated from the rabbit atrioventricular node MUNK A A, 
ADJEMIAN R A, ZHAO J, OGBAGHEBRIEL A & SHRIER A 801 

The ventral medullary respiratory network of the mature 
mouse studied in a working heart-brainstem preparation 
PATON J F R 819 

Extracellular potassium and chemosensitivity in the rat carotid 
body, in vitro PEPPER D R, LANDAUER R C & KUMAR P 833 

GABAB receptor-mediated responses in GABAergic projection 
neurones of rat nucleus reticularis thalami in vitro ULRICH D & 
HUGUENARD J R 845 

Ca2" responses to ATP via purinoceptors in the early embryonic 
chick retina SUGIOKA M, FUKUDA Y &YAMASHITA M 855 

An investigation into the mechanism whereby pH affects 
tension in guinea-pig ureteric smooth muscle BURDYGA T V, 
TAGGART M J & WRAY S 865 

Disappearance and unexpected reappearance of progesterone 
in the circulation of the monkey: novel hormone kinetics 
KOWALSKI W B, CHATTERTON JR R T, KAZER R R & SEVERINI T A 

877 

Ionic mechanisms of Cai+-dependent electrolyte transport 
across equine sweat gland epithelium Ko W H, CHAN H C, 
CHENG CHEW S B & WONG P Y D 885 

Pulsatile motor output in human finger movements is not 
dependent on the stretch reflex WESSBERG J & VALLBO1 B 895 

Stimulation of muscle ammonia production during exercise 
following branched-chain amino acid supplementation in 
humans MACLEAN D A, GRAHAM T E &SALTIN B 909 
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Different types of Na+ and A-type K+ currents in dorsal root 
ganglion neurones innervating the rat urinary bladder 
YOSHIMURA N, WHITE G, WEIGHT F F & DE GROAT W C 1 

P2 purinoceptor-activated inward currents in follicular oocytes 
of Xenopus laevis KING BF, WANG S & BURNSTOCK G 17 

Spatiotemporal analysis of calcium dynamics in the nucleus of 
hamster oocytes SHIRAKAWA H & MIYAZAKI S 29 

Cooling inhibits exocytosis in single mouse pancreatic B-cells 
by suppression of granule mobilization RENSTROM E, ELIASSON L, 

BOKVIST K &RORSMAN P 41 

Two components of exocytosis and endocytosis in phaeo
chromocytoma cells studied using caged Cai+ compounds 
KASAI H, TAKAGI H, NINOMIYA Y, KISIIMOTO T, ITO K, YOSHIDA A, 
YOSHIOKA T &MIYASHITA Y 53 

Noradrenaline transport and transporter mRNA of rat chromaffin 
cells are controlled by dexamethasone and nerve growth factor 
WAKADE A R, WAKADE T D, POOSCH M &BANNON M J 67 

Modulation by purines of calcium-activated non-selective 
cation channels in the outer hair cells of the guinea-pig cochlea 
VAN DEN ABBEELE T, HuY P T B & TEULON J 77 

Halothane and isoflurane preferentially depress a slowly 
inactivating component of Ca2" channel current in guinea-pig 
myocytes PANCRAZIO JJ 91 

Binding constants determined from Ca2' current responses to 
rapid applications and washouts of nifedipine in frog cardiac 
myocytes MERY P, HOVE-MADSEN L, MAZET J-L, HANF R & 
FISCHMEISTER R 105 

Activation of L-type calcium channel in twitch skeletal muscle 
fibres of the frog FRANC1NI F, BENCINI C & SQUECCO R 121 

Silent calcium channels generate excessive tail currents and 
facilitation of calcium currents in rat skeletal myoballs FLEIG A & 
PENNER R 141 

Voltage dependence of mouse acetylcholine receptor gating: 
different charge movements in di-, mono- and unliganded 
receptors AUERBACH A, SIGURDSON W, CHEN J &AKK G 155 

Multimodal distribution of amplitudes of miniature and 
spontaneous EPSPs recorded in rat trigeminal motoneurones 
MIN M-Y & APPENTENG K 171 

Fluctuations of inhibitory postsynaptic currents in Purkinje cells 
from rat cerebellar slices VINCENT P &MARTY A 183 



Noradrenaline induces IPSCs in rat medial septal/diagonal 
band neurons: involvement of septohippocampal GABAergic 
neurons ALREJA M &Liu W 201 

Effects of GABA agonists and antagonists on temperature-
sensitive neurones in the rat hypothalamus YAKIMOVA K, SANN H, 
SCHMID H A & PIERAU F-K 217 

Non-NMDA glutamate receptor occupancy and open 
probability at a rat cerebellar synapse with single and multiple 
release sites SILVER R A, CULL-CANDY S G &TAKAHASHI T 231 

Mechanisms of long-lasting hyperpolarizations underlying
slow sleep oscillations in cat corticothalamic networks 
CONTRERAS D, TIMOFEEV I &STERIADE M 251 

Synaptic responsiveness of cortical and thalamic neurones 
during various phases of slow sleep oscillation in cat TIMOFEEV I, 
CONTRERAS D &STERIADE M 265 

The pattern of stimulation influences the amount of oscillatory 
work done by frog muscle STEVENS E D 279 

In vitro relation between preganglionic sympathetic stimulation 
and activity of cutaneous glands in the bullfrog JOBLING P & 
HORN JP 287 

Protein kinase C pathways modulate respiratory pattern
generation in the cat HAJI A, PIERREFICHE 0, LALLEY P M & 
RICHTER D W 297 

The effect of acetylcholine on finger capillary pressure and 
capillary flow in healthy volunteers MORRIS S J, KUNZEK S & 
SHORE A C 307 

July 1996 Vol. 494 part 2 

pH regulation in single CA1 neurons acutely isolated from the 
hippocampi of immature and mature rats BEVENSEE M 0,
CUMMINS T R, HADDAD G G, BORON W F & BOYARSKY G 315 

* Selective proton permeability and pH regulation of the 
influenza virus M2 channel expressed in mouse erythro-
leukaemia cells CHIZHMAKOV I V, GERAGHTY F M, OGDEN D C, 
HAYHURST A, ANTONIOU M & HAY A J 329 

Intracellular Ca2" changes and Ca 2+-activated K' channel 
activation induced by acetylcholine at the endplate of mouse 
skeletal muscle fibres ALLARD B, BERNENGO J-C, ROUGIER O & 
JACQUEMOND V 337 


Downregulation of muscarinic receptors linked to K'M2 
current in cultured guinea-pig atrial myocytes BUNEMANN M, 
BRANDTS B &PoTrr L 351 

Inward rectification of the IRK1 channel expressed in Xenopius 
oocytes: effects of intracellular pH reveal an intrinsic gating 
mechanism SHIEH R-C, JOHN S A, LEE J-K &WEISS J N 363 

Slow gating charge immobilization in the human potassium 
channel Kvl.5 and its prevention by 4-aminopyridine FEDIDA D, 
BOUCHARD R &CHEN F S P 377 


Activity dependence and functional role of the apamin-
K+
sensitive current in rat supraoptic neurones in vitro 

KIRKPATRICK K &BOURQUE C W 389 

ATP-sensitive K' channels are functional in expiratory 
neurones of normoxic cats PIERREFICHE 0, BISCHOFF A M & 
RICHTER D W 399 

Coupling between fast and slow inactivation revealed by analysis 
of a point mutation (F1304Q) in #1 rat skeletal muscle sodium 
channels Nuss H B, BALSER J R, ORIAS D W, LAWRENCE J H, 
TOMASELLI G F &MARBAN E 411 

External pore residue mediates slow inactivation in #1 rat 
skeletal muscle sodium channels BALSER J R, Nuss H B, 
CHIAMVIMONVAT N, PEREZ-GARC]A M T, MARBAN E & 

-TOMASELLI G F 431 

The effects of continuous drainage of fetal fluids on salt and 
water balance in fetal sheep GIBSON KJ &LUMBERS E R 443 

Excitatory actions of GABA in developing rat hypothalamic 
neurones CHEN G,TROMBLEY P Q & VAN DEN POL A N 451 

Modulation of excitatory synaptic transmission by low 
concentrations of glutamate in cultured rat hippocampal 
neurons ZORUMSKI C F, MENNERICK S & QUE J 465 

Identification of a native low-conductance NMDA channel with 
reduced sensitivity to Mg 2+ in rat central neurones MOMIYAMA A, 
FELDMEYER D & CULL-CANDY S G 479 

Transient potentiation of spontaneous EPSPs in rat mossy cells 
induced by depolarization of a single neurone STROWBRIDGE B W 
&SCHWARTZKROIN P A 493 
Inhibition of nitric oxide synthase does not alter ocular 
dominance shifts in kitten visual cortex REID S N M, DAW N W, 
CZEPITA D, FLAVIN H J&SESSA W C 511 
Inhibition of nitric oxide synthase does not prevent ocular 
dominance plasticity in kitten visual cortex RUTHAZER E S, 
GILLESPIE D C, DAWSON T M, SNYDER S H &STRYKER M P 519 

Parallel organization of proprioceptive inputs from joint 
receptors to cortical somatosensory areas I and II in the cat 
MACKIE P D, ZHANG H Q, SCHMIDT R F &ROWE M J 529 

Rapid exocytosis and endocytosis in nerve terminals of the rat 
posterior pituitary Hsu S-F &JACKSON M B 539 

Thyroid hormone effects on contractility and myosin
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The vasodilator component of neurogenic inflammation is 
caused by a special subclass of heat-sensitive nociceptors in the 
skin of the pig LYNN B,SCHUTrERLE S & PIERAU F-K 587 

Effect of postural changes on human lymphatic capillary 
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* Short Paper given rapid review 

Experimental Physiology 

The details for Vol. 81 No. 3 in the Summer issue of the 
Magazine were incorrect. The correct version appears here. 

May 1996 Vol. 81 No. 3 

Full-length papers 

Perimetric [Ca2 +]i rise and exocytosis detected by ultraviolet 
laser scanning confocal microscopy in rat peritoneal mast cells 
lar cnfo inHABARA Y &&KANNO TT 319 

The induction of c-fos and c-jun in the stretched latissimus dorsi 
muscle of the rabbit: response to duration, degree and re-
application of the stretch stimulus DAWES N J, Cox V M, PARK K S, 
NGA H &GOLDSPINK D F 329 
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after phrenic nerve crush and during recovery NIKOLSKY E E, 
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parasympathetic terminals in the submandibular gland of the 
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349 

Peroxidase and kallikrein in atropine-resistant secretion of 
submandibular saliva on parasympathetic nerve stimulation in 
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PROCTOR G B 361 

Characterization of a sodium-dependent magnesium efflux 
from magnesium-loaded rat pancreatic acinar cells WISDOM D M, 
GEADA MM &SINGH J 367 

Cholecystokinin-8 and vasoactive intestinal polypeptide 
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No notice is carriedfor more than three suc-
cessive editions. Notices are starred so that 
readerscan see at aglance whether this is the 
first (one star) or final (three stars) 
appearance of the notice. Notices for the 

Winter 1996 edition (to be distributedon 15 

November) should reach the Administration 
Office by 25 September. 

44th Harden Conference 
BIOCHEMICAL BASIS OF 
MICROBIAL MORPHOGENESIS 
8-12 September, 1996 
Royal Agricultural College 
Topics include Cell Shape; Septum Formation 
and Localisation; Interplay of Morphogenesis 
and Gene Expression; Extracellular Signalling 
Resulting in Morphogenesis and Extracellular 
Assembly. Registration fee (including full 
board) is £345. Further details from: Kelly 
Alderton, The Meetings Office, Biochemical 
Society, 59 Portland Place, London WIN 3AJ, 
tel 0171 580 5530, fax 0171 637 7626, 
Email meetings@biochemsoc.org.uk* 

45th Harden Conference 
GASTROINTESTINAL FUNCTION IN 
HEALTH AND DISEASE 
8-13 September 1996 
Wye College, Ashford, Kent 
Topics include Molecular Biology of Small 
Intestine Function; Regulation of 
Gastrointestinal Function; Colon in Health and 
Disease; Intestinal Growth and Differentiation, 
Control of Gene Expression in the Gut. 
Registration fee (including full board) is 385. 
Further details from: Kelly Alderton, The 
Meetings Office, Biochemical Society, 59 

Portland Place, London WIN 3AJ, tel 0171 580 
5530, fax 0171 637 7626, Email 
meetings@biochemsoc.org.uk 

1st Er Wood Neuropharmacology
Seminar 
Sinar Gthe 
IONOTROPIC GLUTAMATE 
RECEPTORS 
12 September 1996 
Lilly Research Centre, Windlesham, 
Surrey 
An exciting line up of international scientists 
will present the latest advances in molecular 
biology, medicinal chemistry, electrophysiology, 
neural plasticity and therapeutic potential. No 
registration fee required. Posters welcome, 
Further details from: David Lodge, tel 01276 
853 417, fax 01276 853 525 

Designated Sessions at Scientific 
Meetings 
The Society has agreed that part of each 
Meeting can be set aside in advance for a 
Designated Session on a special topic. Such 
Sessions will run in parallel with the other 
sessions of Communications. Suggestions 
from Members for Designated Sessions at 
future Meetings can either be made directly to 
the Special Interest Group organiser or to the 
Meetings Secretary. 

AUTUMN SCHOOL IN COGNITIVE 
NEUROSCIENCE 
1-4 October 1996 
Oxford 
This four day Autumn School is intended pri-
marily for graduate students and post-doctoral 
scientists who are considering the possibility of 
research in neuroscience and would like to find 
out more about it. Topics include: Neuronal 

Mechanisms Underlying Cortical Function; 
Functional Neuroimaging of the Brain; and The 

Psychopharmacology of Mood and Memory. 

The course is offered free of charge, and a limit-
ed number of bursaries are available to stu-
dents not based in Oxford to contribute to trav-
el and accommodation costs. Further details 
from: The Administrative Secretary, MRC 
Research Centre in Brain & 
Behaviour/McDonnell-Pew Centre for 
Cognitive Neuroscience, Dept of Experimental 
Psychology, South Parks Road, Oxford OX1 
3UD, tel 01865 271 364, Email 
lesley.court@psy.ox.ac.uk 

XXXIII International Congress of 
Physiological Sciences 
30 June - 5 July 1997 
St Petersburg 
Please note that the Final Announcement will 

be sent only to those people who complete and 

return a Preliminary Registration Form by 31 
August 1996 at the latest. Forms should be sent 
to IUPS 1997, c/o CONGREX, PO Box 35, 
FIN-00621 HELSINKI, FINLAND, tel (00 358) 0 
752 3611, fax (00 358) 0 752 0899 * 

PhD Opportunity 
DEPARTMENT OF PHYSIOLOGY,
UNIVERSITY COLLEGE CORK 

October 1996 - 1999 
Applications are invited for a three year 
funded PhD studentship investigating 'The 
Regulation of Potassium Ion Channels 

Involved in Secretion and Absorption by the 
Human Sweat Gland'. The broad objective of 

project is to identify the cellular regulation 
of K+ channels involved in the response of the 

human sweat gland to secretagogues and 

steroid hormones, using patch clamp, 
spectrofluorescence imaging and confocal 
microscropy. Applicants should have a First 
Class or Upper Second Honours BSc in 
Physiology, Pharmacology, Biochemistry or 
other relevant Biomedical Science subject. A CV 
should be submitted with names of three 
referees to: Prof B JHarvey, Director, Wellcome 
Trust Cellular Physiology Research Unit, Dept 
of 
IRELAND, tel (00 353) 21 902 236, fax (00 353) 
21 271 121, Email harvey@ucc.ie 

Bedroom Accommodation and Meeting 

Facilities at The Ciba Foundation 
Any graduate in a scientific discipline on a 
working visit to London, or travelling via 
London, is welcome to use one of bedrooms for 
a period of up to two weeks. Charges as from 1 
January 1996 are £37 for a single and £47 for a 
twin room which includes breakfast. Further 
details from: Sue Venables, The Ciba 
Foundation, 41 Portland Place, London WIN 

4BN, tel (0171) 636 9456 

PhD Opportunity 
DEPARTMENT OF PHYSIOLOGY, 
UNIVERSITY COLLEGE CORK 
October 1996 - 1999 
Applications are invited for a three year 
funded PhD studentship investigating 'Second 
Messengers Involved in the Rapid 
Non-Genomic Effects of Mineralocorticoid 
Hormones in Ion Transport in Mammalian 

Distal Colon'. The main objective of the project 
is to examine the effects of steroid hormones on 
inositol 1,4,5-trisphosphate turnover, cAMP
dependent protein kinase activity and the 
mechanism of aldosterone-stimulated Ca2+ 
entry in mammalian colonic epithelium 
using standard assay techniques and 
spectrofluorescence imaging. Applicants 
should have a First Class or Upper Second 
Honours BSc in Physiology, Pharmacology, 
Biochemistry or other relevant Biomedical 
Science subject. A CV should be submitted 
with names of three referees to: Dr C Doolan, 
Dept of Physiology, University College Cork, 
IRELAND 

Cardiovasular Regulation 
Studies in Physiology No 2 
£16.45 for Members, ISBN 1 85578 024 0, 
Portland Press. This new publication edited by 

D Jordan and J M Marshall provides an up to 
date account of our current understanding of 
the cardiovascular system. Each chapter has 
summary boxes and also "essential reading" 
suggestions for undergraduates, and "further 
reading" for postgraduates. This book will be 
of interest to students of cardiovascular and 
exercise physiology, and medicine. Contents 
include central nervous integration of
cardiovascular regulation, cardiovascular 
changes associated with sleep, and metabolic 

control of blood flow with reference to heart, 
skeletal muscle and brain. 

Neural Control of Skilled Human 
Movement 
Studies in Physiology No 3 
£14.95 for Members, ISBN 1 85578 081 X, 
Portland Press. This new publication edited by 

F WJ Cody focuses on skilled movements in 

man, while drawing upon vital evidence 
obtained in other species. Attention is directed 
at movements of the hand and arm, but the 
production of speech sounds is also an 
important example of skilled movement. 
Concise updates of current understanding of 
the roles of the main motor centres cerebral 
cortex, basal ganglia, cerebellum and spinal 
cord in skilled movement and its clinical 
imairments. Contents include the control 
impents. ntent l terl 
of speech, and impairment of skilled 
manipulation in patients with lesions of the 
motor systems. * 

Visiting Scientists 
Foreign visitors of the status of at least post
graduate student, working in laboratories of 
Members of the Society, may be made "Visiting 
Scientists" by the Society. The names of such 
persons, with the dates of their visits and a 
letter of support, should be sent to the Foreign 
Secretary, Prof 0 H Petersen, The Physiological 
Laboratory, University of Liverpool, PO Box 

147, Crown Street, Liverpool L69 3BX 
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The Physiological Society staff party at 
the new Administration Office.... 

Guests listening to RichardBoyd 

RichardBoyd welcoming guests and wishing every success
 
for the new office.
 

Keith Newton (left) and PhilHarrisonin the 

refurbished coffee room. 
At the Edinburgh Meeting.... 

McEwan Hall, the University'sgraduationhall 
Dr Reg Passmore (left) and Professor 
John Durnin 

Tartan and T-shirt 
at the Society 
Reception Dr Neil Spurway giving the after dinnerspeech at the 

Royal College of Physicians 
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