
7 

6Le0 

CIO 4, 

UZSP
 

1j.dOO~ 

/Vo-soolsiq9 

VU
 



The Physiological Society Magazine
 

Contents 

1 Physiology at Leeds - KathleenRayfield 

3 Leeds and Beyond - Spring 1939 - Tilli Tansey 

4 	 Committee News 

4 IUPS Congress: Grants & Registration Deadlines 

4 Animal Welfare Sub-Committee 

4 Affiliates; Affiliates Liaison Officer 

4 Animal Welfare Sub-Committee 

4 1993 Membership subscriptions and reductions 

5 	 Letters & Reports 

5 HELP! - A letter from the Meetings Secretary - Jim Gillespie 

5 Clinicians and basic medical science research in Germany - Alfred Thilmann 

7 The story behind the output from laser printers - Akinori Noma 

8 	 A farewell to Tim Biscoe - DenisNoble, June Morris 

11 	 Views 

11 Physiology in Hong Kong - Klaus Baumann 

12 Physiology in Saudi Arabia - Ian Roddie 

14 A Letter from Poland - Witold Karczewski 

15 Physiology in Spain - FranciscoMora 

16 Physiology in France: Facts & Concerns - Lna Jami 

18 Physiology in Canada - FrancisRichmond 

20 	 Articles 

20 Neuropeptides in the autonomic control of gut and circulation in fish and other non-mammals -

Susanne Holmgren
 

22 The action of muscles in swimming fish - J L van Leeuwen
 

24 Intracellular pH and its regulation - Roger Thomas
 

27 	 Events Sponsored or Organised by The Society 

27 IUPS Congress, Glasgow, 1993: an update on the programme 

35 Designated Sessions at the Leeds Meeting - BrianBush, DavidGrundy,John Morrison 

36 	 Notices 

Forms: Affiliation, IUPS Congress Grant Application 

Administrations & Publications Office, P 0 Box 506, Oxford, OX1 3XE
 
Tel (0865) 798498 Fax (0865) 798092
 

Printed by Parchment (Oxford) Ltd, Printworks, Crescent Road, Cowley, Oxford OX4 2PB
 
Cover photograph provided by Audio-Visual Services, University of Leeds
 



The PhysiofogicafSociety 
Miagaz ine 

MagazineJanuary 1993 

Physiology at Leeds 

The Department has experienced 
major changes in every area of its 
activities since the Society visited 
in 1989. Against a backdrop of 
falling staff numbers and squeezed 
resources the remaining staff, al-
ready hard pressed, have made 
tremendous and successful efforts 
to increase research and teaching 
output still further. In common 
with colleagues elsewhere, we are 

having to run ever faster to maintain our current position.
The table overleaf summarises research activities in the depart-
ment; space precludes a full description of everyone's contribu-
tion. 

Our complement of permanent staff has fallen from 16 to 13, 
with the retirement of Professor Romaine Hervey, and Professor 
Brian Jewell moving to the post of Director of Medical and 
Dental Development; Dr Roger Summerill took advantage of 
the Mobility Incentive Scheme and for a while taught at the 
Medical School in Grenada. Five independently supported 
senior research staff - Zaineb Henderson, Simon Harrison, 
Ed White, Stan White and Debbie Withington - have joined us 
and provide a refreshing new input to our activities, 

Research activities are now centred on three main areas, 
neuroscience and cardiovascular and renal physiology, and the 
income from outside grants recently exceeded £1 million of new 
grants per annum, a three fold increase compared with 1987. 
Publications have risen by about the same factor. Graduate 
students have increased from 16 to 31. The majority of staff have 
at least one grant and all but two have at least one postgraduate 
or postdoctoral fellow. In recent years, we have established 
regular links at a staff/post-doctoral level with universities in the 
USA, Canada, Japan, Malaysia, Hong Kong, Eastern Europe 
and Russia. Several staff are editors of international journals, 
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including Neuroscience and The Journal of Physiology. 
We therefore provide a strong base for physiological sciences 
within the new School of Biology at Leeds, and are determined 
to keep it that way. 
Within the main groupings there are common interests in 
cellular physiology, and there is considerable interaction be
tween these members of staff, irrespective of grouping; there 
are also active grant-supported interests in the molecular inter
face. At the same time, the more traditional "whole animal" 
approach continues in several laboratories. All of these ap
proaches are making contributions to studies of different sys
tems,and inthe recent past studies have been focused on cell
membrane properties, channels, receptors and intracellular 
messengers. 

The cardiovascular group, with Mark Boyett and Clive 
Orchard, have moved largely to studies on single cells. 
Ed White uses a novel technique ofattaching carbon fibres to 
the ends of single myocytes, which enables him to measure 
tension changes and the effect of stretch. Simon Harrison is 
investigating the role of Na/Ca exchange in controlling the 
strength of contraction, while other studies are looking at the 
regulation of intracellular ions, using Fura-2 and BCECF, and 
of conductances. Earlier this year the group ran a highly 
successful international symposium entitled "The Mammalian 

Myocardium". Acquisition of a laser-doppler flow-meter has 
allowed Fazlul Karim to further advance his studies on blood 
flow; he also collaborates on adrenoceptor estimation with 
Elaine Whitaker, who has recently developed receptor studies 
in a number of tissues. 
Neuroscience continues to be a major interest covering a spec
trum of techniques from studies of isolated cells in culture, 
through in vitro spinal cord and brainstem slice preparations to 
the more traditional in vivo recordings. In addition to her estab
lished combination of immunocytochemical and neuronal trac
ing techniques, Zaineb Henderson has introduced in situ hy
bridisation and other molecular techniques to the study of the 
development and function of cholinergic neurones. We expect 
these techniques to assume greater importance in the depart
ment in future and several members of staff, representing all the 
research groups, are seeking an involvement with molecular 
techniques in relation to their physiological studies. 
Debbie Withington has introduced us to studies of the develop
ment of auditory space maps and has had an anechoic chamber 
constructed for these studies. These maps develop in early post 
natal life, and are computational maps; Debbie's approach is 
mainly electrophysiological in nature, but she is developing 
collaborations with a number of groups, including our local 

psychologists. 



Current research Interests of staff In the Department include 

Measurement of intracellular ions and electrophysiological 
studies on single cardiac myocytes 

Control of renal haemodynamics and blood flow studies 

Synaptic organisation in trigeminal motor system 

Role of cholinergic transmission in the brain 

Studies into non-linear dynamics 

Sensory processing in spinal cord 

Electrophysiological studies in GI and urinary tracts 

Receptor studies 

Cellular effects of anaesthetics and neuronal mechanisms 
of behavioural choice 

Auditory space maps in the mammalian brain 

Membrane conductance and transport studies in renal epithelia 

Perfusion studies in isolated proximal tubule 

Cold water immersion and exposure studies in man 

Within the kidney/epithelial physiology group, Malcolm Hunter, 
originally a Wellcome Lecturer, became a full-time member of 
staff in 1991, and has recently brought the department its first 
programme grant. Malcolm has set up a group who are con-
cerned with the regulation of ionic fluxes in renal tubule cells, 
who use patch clamps on isolated cells and tubules to look at 
interrelations between ionic movements and the explanation of 
these; he is also getting involved, with John Findlay, in cloning 
of potassium channels in kidney cells. Stan White, who joined 
the group as aWellcome Biomedical Fellow three years ago, has 
recently been awarded a MRC Senior Research Fellowship. 
Stan works also on isolated cells, in culture, and is particularly 
interested in the intercalated cells of the distal nephron and the 
mechanism of action of aldosterone. 

Teaching now provides major challenges, with ever-increasing 
class sizes and the advent of Academic Audit. The size of our 
intake into the single-subject scheme has increased from 19 to 
33 in the last three years. Teaching of undergraduate classes 
continues aspreviously, but most of the junior classes are run by 
part-time staff, so as to release those in full-time positions into 
their research laboratories. These classes are popular with 
students of Biological Sciences, and we currently have 160 
students in some first year science semesters. All our science 
courses are to be modularised from 1993. Ian Hampton and 
Elaine Whitaker are actively involved with two Teaching and 
Learning Technology Programme (TLTP) projects (two of nine 
successful Leeds bids) as one aspect ofour efforts to introduce 
innovatory teaching methods. A new computer room for under-
graduate work was established a couple of years ago using a 
grant from the university, and this is being equipped with fifteen 
486-based machines. Nowadays we regularly have vacation 
students working in laboratories, usually in the summer vaca-
tion before their final year. About half our FTEs come from our 
science student intake, to degrees in Physiology, to combined 
degrees with Pharmacology or Biochemistry, and, more re-
cently, to interdisciplinary degrees in Medical Sciences. 
A Physiology/Sports Science degree will be introduced in 1993. 

Mark Boyett, Clive Orchard, 
Simon Harrison & Ed White 

Fazlul Karim 

Kwabena Appenteng 

Zaineb Henderson 

Arun Holden 

Anne King 

John Morrison 

Elaine Whitaker 

Bill Winlow 

Debbit Withington 

Malcolm Hunter & Stan White 

Dave Potts 

Ian Hampton 

Major management changes at University level have necessar
ily affected departmental operations. We have a new 
Vice-Chancellor, and a new Registrar and Director of Finance 
have recently been appointed and, despite the hostile environ
ment, there is an increasing confidence throughout the univer
sity that the new team will be able to sort out the problems our 
university will face in the 1990s. A resource centre system was 
introduced in August 1990, which resulted in the management 
of the entire finances for Physiology being devolved to the 
Department; our allocation of funds from HEFC and University 
is formula driven, and balances are carried forward. The major 
portion of this budget is salaries, and the need to increase our 
income to protect ourselves from erosion by inflation and other 
factors during the next five years has been the focus of much 
attention. Those needs are coupled with a determination to 
protect and expand our research and maintain academic values. 
The 1991-92 session included the production of a departmental 
plan, which received a favourable response from the University. 
Also in 1990, we became part of a federal School of Biological 
Sciences, and are competing and collaborating as part of a large 
group of biologists rather than as a small-moderately sized 
preclinical department. One result of collaborations within this 
larger grouping is that we now have a confocal microscope 
dedicated to the needs of physiologists, and purchased by the 
School. This new instrument has generated interest and interac
tions across all groups in the department. The new 
Research School in Biological Sciences will be headed by 
Professor John Findlay, a protein chemist with wide interests, 
including cell membrane proteins and receptors. Various pro
gram mes are being set up, and two major areas of interdiscipli
nary collaboration which will involve the department have 
already been identified (Ions, Receptors and Second Messen
gers being one, and Neuroscience the other) and members of this 
department are taking an active and central role in their devel
opment. 
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We had hoped in 1991, when John Morrison's term as Head 
ended, to make an appointment to the chair vacated by 
Brian Jewell; it was something ofa disappointment that we did 
not achieve a successful outcome. Dr Kath Rayfield was unani-
mously elected to the Headship for three years; she has interests 
in endocrinology, and in recent years has been involved increas- 
ingly in management. The need to maintain and expand our 
research activities under the uncertain funding arrangements we 
can expect in the next few years raises issues that are being 
tackled, and John Morrison, as Director of Research Develop-
ment, is particularly concerned with facilitating research devel-
opments within the department. Collaborations with members 
of the medical faculty continue, and are supplemented by 
interdisciplinary activities in biology and mathematics. As part 
of the reorganisations, the former Department of Cardiovascu-
lar Studies is now part of the new Department of Clinical 
Medicine. The physiologists in that department continue to 
work in their respective fields, but within a larger grouping. 
Roger Hainsworth was recently awarded a personal Chair. 

Leeds and Beyond - Spring 1939 

"Ameeting of the Society was held in the School of Medicine, 
Leeds, on Saturday, January 141 1939, with Professor 
Hemingway in the chair. 

The Society voted unanimously in favour of accepting the 
Committee's recommendationthat the next InternationalCon-
gress ofPhysiology should be held in Oxford under the presi-
dency ofSir Charles Sherringtonat some time in August 1941. 

Therewere5Omembersandguestspresentat dinner,which was 
served in the Medical SchoolRefectory. 

[Signed]A St George Huggett, 11.2.39" 

Not the first Physiological Society Meeting to be held in Leeds 
(that had been exactly eight years earlier), probably one of the 
briefest entries ever in the Minutes Book. The report, repro-
duced in its entirety above, is supplemented with a copy of the 
printed programme, showing that nine printed Communica-
tions, seven Demonstrations, and eight Oral Communications 
were presented during the day. Those with Volume 95 of 
The JournalofPhysiologyclose to hand will have noted already 
that only 11 abstracts are reproduced from that Meeting, and 
might wonder at the discrepancy. The published Proceedings 
include all nine of the printed Communications, and two of the 
Demonstrations, the details of which had been precirculated. 
Thecontemporary rules of the Society actually permitted printed 
and precirculated abstracts to be taken as read at the Meetings, 
if the authors were absent, a marked departure from current 
practice, although each such abstract was subject to a separate 
resolution of approval from the meeting. This appears to have 
been a reasonably common occurrence, notwithstanding the 
fact that it was by no means a certain route to publication! The 
Oral Communications and other Demonstrations, including a 

Leeds Meetings of the Society have a reputation for being 
enjoyable occasions, and the Department is pleased once again 
to extend hospitality to Members ofThe Physiological Society 
and other guests, and welcome the opportunity to share our 
activities with you. Professor Graham Dockray will deliver the 
G W Harris Lecture entitled "The Gut Endocrine System and its 
Control", and there will be three Designated Sessions at the 
Meeting -Gastrointestinal Physiology, Comparative and Inver
tebrate Neuroscience, and Autonomic Function. The last of 
these will include a plenary lecture by Dr Wilfrid Janig entitled 
"What can activity in sympathetic neurones tell us about cou
pling between sympathetic systems and respiration?" 
There will be a party in Charles Morris Hall after the dinner on 
Thursday 14 January and everyone attending the meeting is 
invited. 

Kathleen Rayfleld 

film, had not been precirculated, and were predominantly given 
by Leeds Members from the host, or related, departments, 
including Zoology, Pharmacology and Medicine. The 
Chairman of the Meeting, the Professor of Physiology atLeeds, 
was A Hemingway. Hemingway has served the Society notably, 
on the Committee (1937-41; 1956-1960) and on the Editorial 
Board of The Journalof Physiology (1947-54), having been 
elected in 1925 as were other surviving members, R C Garry and 
R J Brocklehurst. 
Hemingway's predecessor as Professor at Leeds was 

B A MacSwiney, who in March 1939 was re-elected to serve as 
Treasurer, at the Ordinary General Meeting, held as usual at 
University College London. The coming disruptions of war, 
which postponed the International Congress agreed upon at 
Leeds, were little in evidence: P Nolf and A N Richards were 
elected to Honorary Membership; and amongst those elected to 
Ordinary Membership were D P C Lloyd, H Heller, 
F C Macintosh, and Marthe Vogt. The Committee lost one of its 
three Nobel Laureates, H H Dale, but retained E D Adrian, and 
A V Hill continued as Foreign Secretary, a role that was to 
increase in activity and significance over the next six years. On 
the evening of the 11 the Society Dinner was held in the UCL 
Refectory, attended by 131 Members and their guests. 
Charles Lovatt Evans was in the chair, marshalling proceedings 
that included "a moving address on the attractions ofthe British 
Association" by R C Garry, who proceeded "undeterred by 
unmannerly interruptions" and a salutary lesson to those of us 
who rely on archival evidence for a living, "an amusing short 
story by Professor Dryerre which was unsuitable for the 
Minutes". 

Till T 
ansey 
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Committee News 

IUPS Congress, Glasgow, 1993 -

Grants & Registration Deadlines 

x)-
W7 A 

. o. 

The PhysiologicalSociety finds a novel way ofdistributingits grants
for the JUPSCongress. 

For those who don't find grant cheques in their stockings this 
Christmas, there is still time to apply to the Society - but don't 
leave it too late! 

31 January is the deadline both for submission of Congress 
abstracts and for grant applications to reach the Society's 
Administration Office in Oxford. There is a tear-out gant 
application form at the back of this Magazine. 

Readers are reminded that they must register for the Con-
gress (and pay the registration fee) beforeapplying for a grant. 
To be eligible for a grant, all applicants (other than those 
qualifying for the reduced fee for students) should have submit-
ted an abstract for the Congress. 

In particular, invited speakers from the UK are encouraged to 
apply to the Society for a grant; this could leave more in the
symposium organisers' kitties for other expenses. 

Animal Welfare Sub-Committee 

(members: Janice Marshall,John Atherton, Lynn Bindman, 
David Cotterrell, David Eisner, Peter Ellaway, Cecil Kidd 

The Sub-Committee plans to mount an exhibition at the IUPS 
Congress to display the posters, leaflets, booklets etc used by 
various Physiological Societies and other bodies around the 
world and by organisations like AMRIC and the Research for 
Health Charities Group, to promote the arguments for the use of 
animals in biomedical research. The exhibition will both pro-
vide information and serve as a focus for discussion (which 
should also be stimulated by the symposium "Legislation on 
Animal Experiments" [see the Events section of thisissue]). It 
would be a great help to the Sub-Committee if any reader who 
has material which might be relevant could send a copy to the 
Administration Office in Oxford. 

New Affiliates 

The Committee extends a warm welcome to the following
 
newly approved Affiliates:
 

Sarah Augood, Deborah Bootle, Joseph Clark, Craig Daly,
 
David Davies, Khalid EI-Bedawi, Basil Elnazir, Jonathon Gale,
 
Colin Gilbert, PaulGrimwood, Simon Harrison, FrankHowarth,
 
Lee Jennings, Peter Kohl, Ali Khoshbaten, Sarah Norris, Rita
 
Patterson, Garrard Rafferty, Sigmar Saisch, Laurence Whelan.
 

Appointment of Affiliates' Liaison Officer 

David Miller, newly elected as an Ordinary member of the 
Committee this year, has agreed to assume the role of Affiliates' 
Liaison Officer. His aim will be to encourage more physiolo
gists to become associated with the Society at an earlier stage in 
their careers by Affiliation and to encourage existing Affiliates 

to participate in the Society's activities. Large Scientific Meet
ings can be daunting, and he would be interested to hear anyideas Members and Affiliates might have on what could be done 
to ensure that an Affiliate's firstexperience of a Society Meeting 
is a positive and encouraging one - and, indeed, any ideas on 
what the Society might provide for Affiliates in the future. For 
instance, would it be helpful to organise special sessions for 
Affiliates at Meetings on, say, how to improve one's presenta
tion of a paper? If you have any comments or suggestions to 
make, please write to David Miller, Institute of Physiology, 
University ofGlasgow, University Avenue, Glasgow G 12 8QQ, 
tel (041) 339 8855 ext 4763. 

1993 Membership Subscriptions and 

Reductions 

The full subscription rate for an Ordinary Member resident in
 
the UK was increased to £1I0 at the 1992 AGM, and the
 
reductions and additional charges for 1993 under Domestic
 
Rules DI and D2 have been agreed by the Committee. The full
 
set of net subscription rates is set out in the Notice of Annual
 
Subscriptions which was circulated with the last issue of the
 
Magazine.The Notice also gives details of acceptable methods
 
of payments.
 
Any Member who wishes to stop or resume receiving The
 

JournalofPhysiology and/or precirculated Abstracts and any
 
Member who has retired during 1992 should inform the Admin
istration Office immediately, so that mailing lists and subscrip
tion records can be amended in time. There is no need for
 
cancellation of your direct debiting instruction if your subscrip
tion rate isabout to change: the amountcollected from your bank
 
account will be amended automatically. Ifyou wish to check the
 
amount to be collected or to check that your direct debiting
 
instruction is still in place, please contact the Administration
 
Office, tel (0865) 798498, fax (0865) 798092, international
 
dialling code +44 865.
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Letters and Reports 

HELP! 

A Letter from the Meetings Secretary 

I knew when I took on the job of Meetings Secretary it was 
inevitable a few Communications would be scheduled on the 
"wrong day" and in an "inappropriate theatre". I expected 
problems with the presentation of the programme, "expensive" 
dinners and "appalling" after dinner speeches - my Minutes 
included. What I was not prepared for was the outcry over the 
standard of science contained in the precirculated abstracts and 
the quality of the presentation of Communications and Demon-
strations. When our voting procedure to "edit" abstracts falls 
shortof ideal and "bad" abstracts are published, this is surely the 
responsibility of the Members of the Society. There are matters 
which the Meetings Secretary can influence but the quality of 
what Members present and what, collectively, the Members 
accept is their responsibility, 
IstherereallyaproblemoristheMeetingsSecretary'searbeing 
sorely bent by a vociferous minority? Only Members can judge. 
However, those of us who sit through entire sessions may 
concede that the problem exists. What can we do about it? We 
might accept that the scientific content of Communications and 
Demonstrations is decreasing but that it does not matter if they 
become devalued compared with days gone by. If we take this 
point of view the problem might go away. On the other hand, 
would anyone want to go to all the hard work of preparing a 
Communication or Demonstration if it were only to be seen as 
a worthless piece of trivial science? What would become of our 
Scientific Meetings if we go down this route? If the quality of 

The last issuefeaturedarticles on the problemsfaced, in 
the UK, by cliniciansdoing research in the basicsciences. 
Below Alfred Thilmann gives a Germanperspective on 
this issue. 

Clinicians and basic medical science 
research in Germany 

.	 Time: time to read, time to think 
and accuracy of thinking - these 
are the main problems clinicians 
doing basic research face in Ger-many. Before discussing these and 
other problems as well as some 

advantages, I will explain the 
general situation for clinicians in 
Germany.

43 After six years of studying medi-
cine (during which contact with 

basic research is mostly restricted to the first two years), physi-
cians have to work as "Azrt im Praktikum" (physician in 
practise) for 18 months. Following this obligatory term, the 

science decreases and the abstracts are seen to be worthless what 
would be the point of attending a Scientific Meeting? We might 
reach a stage where no-one would come to a Meeting and this 
would seriously damage the whole character of the Society. 
The "problem" may be simplified into two basic components.
Firstly, the submission of work that can best be described as 
"thin" and, secondly, the placid acceptance ofsuch work by the 
Membership. The first "problem" can be solved by each Mem
ber. We all know whether a Communication we submit is good, 
bad or indifferent. Perhaps a bitmore self-criticism could avoid 
difficulties. The second "problem" is also easily solved by 
Members who should constructively point out the weaknesses 
of others' Communications and suggest improvements. (Pres
entations should be rehearsed in front of colleagues in home 
departments before each Meeting.) If careful and positive scru
tiny by Members were to evolve as the normal practice at 
Meetings then it could only have a positive effect on the quality 
of abstracts submitted. Authors of thin Communications would 
receive constructive input and not press for publication. 
Do 	we have the means to develop this approach now? Our 
Special Interest Groups are very active and the discussions at 
their Designated Sessions lively. They could become an ideal 
model and perhaps a lead should come from this direction. 

I throw the debate, if there is one, open to the Membership. Is 
there a problem? If so, what should we do about it? The Society 
should air its views. We now have the pages of The Physiologi
cal Society Magazine to hold an open discussion on the future 
of our Meetings and Proceedings. Alternatively, write to me and 
air your views. 

Jim Gillespie 

normal career proceeds with a specialised training at a hospital 
for 4-7 years. After another examination the candidate will 
achieve the title of a specialist (eg in internal medicine, surgery 
or neurology). At this time the decision is made whether to go
into private practice or continue in clinical work. Basic science 
research is never carried out in private practices and only rarely 
in normal hospitals. I am one of the rare examples of clinicians 
trying to do basic research in a normal hospital. Normally,
research work is only possible in university hospitals. The 
reason is that the running costs of a hospital (though these 
hospitals are owned by completely different institutions such as 
churches, cities, private organisations, foundations etc) are 
financed by health insurance companies. These insurance com
panies pay everything needed for diagnosing and treating pa
tients at the hospital. By law they are not allowed to have a 
surplus for research or other needs except for the treatment ofpatients. In my case, for example, this means that 100% of my
laboratory costs have to be covered by grants. At university 

hospitals the situation is theoretically better because they are 
usually provided with research facilities. However, money for 
purposes outside direct therapeutical and diagnostic patient 
facilities is very short and defacto research at university hos
pitals is also financed by grants. 
From this it can be seen that, if somebody wants to do research 
in the basic sciences, he or she should start at a university 
hospital, find somebody who runs a lab and try to continue this 
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work after initial training. However, there is a major drawback; 
university hospitals will not enter into permanent working 
contracts and after completing specialisation in clinical medi-
cine one will have to leave the university hospital. This is not 
only due to a shortage in grant money but regulated by law, as 
for the majority there are no permanent jobs at university 
hospitals. Permanent posts are given only to heads of depart-
ments and very few"Oberarzte" (senior registrars). Even many 
professorships are limited to 5-7 years. If one does not get one 
of these rare positions, one might find oneself in the unpleasant 
situation of being more than 40 years of age, with the highest 
qualifications, doing basic research but being unemployed by 
law. When looking for a position as head ofa general hospital, 
one will face great difficulties because clinical experience is 
limited by the fact that a lot of time has been consumed by 
research work. This situation is maintained by the government 
to keep positions at university hospitals rotating and give 
chances to more people, but on the other hand it discourages 
physicians from starting long-term projects, especially in basic 
science research. In career terms, it might be more useful to 
focus on clinical research, where quicker results and more 
publications can be obtained, 

Basic research carried out by clinicians is mostly financed by 
grants. Comparable to the MRC is the "Deutsche 
Forschungsgemeinschaft (DFG)", which subsidises basic re-
search. It is increasingly hard to get such grants because money 
is shorterdue to the reunification ofGermany and large amounts 
are needed to bring East Germany's labs up to international 
standards. In general, it must be stated that DFG grant applica-
tions are refereed to a high standard and really good projects 
usually get at least some money. Although the DFG tries to be 
fair with its grant distribution, scientists expect that, due to the 
general shortage of money and additional problems caused by 
shifting research money to the former GDR, research labs in 
Western Germany might face serious problems in the near 
future. Naturally, other grants are given for research in clinical 
sciences (eg pharmacological companies, private foundations) 
but they are of minor importance for basic research. 

It is rather easy to start basic research in Germany. The normal 
way is to look for a lab at a university or university hospital and 
to get a basic training either when working for a thesis or during 
a postdoc position. It is more difficult to combine this basic 
research with clinical training, but somebody dedicated will find 
such a position at a university hospital. Real difficulties will 
arise when one tries to become independent in research. Schol-
arships granted to start independent projects and to visit labora-
tories abroad to get training in new methods are very helpful. 
I, for instance, visited the lab ofPeter Rack, in the Department 
of Physiology at the University of Birmingham, UK. The time 
spent there had a large influence on my field of research, the 
methods used and my subsequent collaberations. Such research 
grants areaccessibletojuniordoctors onafairbasis and are used 
by almost all clinicians doing basic research. 

Once started with basic research as a clinician, there are some 
advantages compared with people doing basic research only. 
One of them is in handling patients and executing experiments 
with patients (in my case in the field of spasticity), which is 
much easier than foraresearcherwithoutclinical experience. To 
get patients for these experiments, to convince them to take part 
in such experiments and to motivate them is certainly easier for 
the treating doctor with clinical competence than for somebody 
else. In addition, I think that the relevance of questions being 
asked in the research field is higher in clinic-related laboratories 

than in purely theoretical research groups. The ability of clini
cians to use the models given by diseases as the basis for 
experiments is to my knowledge better than with people who do 
not see patients every day. There are so many relevant questions 
to be answered that the risk of looking at irrelevant problems 
will be lower than in a purely theoretical lab. 
Beside these advantages, there are of course many disadvan
tages for clinicians working in basic science: the main problem 
is time. It must be remembered that doing basic research as a 
clinician means doing twojobs at the same time. One has tokeep 
up to date with all clinical matters such as treatment, new drugs, 
diagnostic procedures as well as keeping informed with respect 
to basic papers andnew developments in one's field of research. 
This means one needs to read more papers to keep informed. 
I think this is very difficult but somebody who is very keen will 
manage. Nevertheless, as I see it, the problem is that papers are 
read only roughly and without complete concentration. Thisrisk 
must be recognised because, in my opinion, clinicians have a 
tendency to lose accuracy in thinking. The reason is that in their 
clinical work they have to make compromises every day, do not 
always understand why some patients dobetterandothers worse 
and must rely a lot on clinical experience, which involves a lot 

of guess work. A term often heard from clinicians is: "I have the 
feeling that...", a term which, in my opinion, should be avoided 
in papers concerned with basic research. To maintain this 
accuracy in thinking isa major problem and, ifnotobserved very 
carefully, this ability will be lost very quickly. An additional 
problem forclinicians is lackof concentration which can emerge 
very easily. I find it hard to concentrate on a measurement in an 
experiment when a patient on the intensive care unit is seriously 
ill and one has to make important clinical decisions in diagnosis 
or treatment. Almost all senior registrars carry pagers and their 
work can be interrupted at any time. 
Taking the advantages and disadvantages of clinicians into 
account, I think the real solution is to work in a team with good 
non-clinical co-workers, who in the ideal case have a different 
training and curriculae. Naturally, time will not be created by a 
co-worker; but one will be forced to keep up exact thinking and 

the amount ofreading of basic science papers can be reduced by 
preselection of the co-worker. I have to state that without 
Stuart Fellows, an English neurophysiologist, my lab would not 
run in the way it does now and the experiments would be very 
different. It is difficult to get permanent jobs for such team 
members, a problem we have to solve for Stuart Fellows in the 
future, too. There is a fair possibility of getting grant money. 
Additionally, it is possible to obtain scholarships for foreign 
postdocs from the Alexander-von-Humboldt-S tiftung. 
Stuart Fellows obtained such a scholarship for one and a half 
years and this was the basis for starting the lab and preparing 
everything for further grant applications. Anyone reading this 
article who is interested in such a post, is invited to contact me 
in order to get further information. 
A last point to be mentioned is: why does a clinician do basic 

research? There might bevery differentreasons. Forcertain, this 
is not the way to earn money. In Germany, running a practice or 
concentrating on purely clinical matters is more lucrative. One 
reason might be personal career, when aiming at a chair at a 
university hospital. To become head of a department at a non
university hospital it is better not to do basic research but to do 
clinically-related research, as the number of publications will be 
rated higher. Experience shows that persons who have worked 
in this field will be preferred when such positions are to be filled 
because it is assumed that they have more clinical experience. 
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Going for a chair may be a motivation for some people but, 
considering thatonly 5-10 positions can be filled during the time 
when one is at the right age, one is very unlikely to be one of the 
successful applicants, as in Germany not only personal and 
scientific qualifications are important, but "university-politi-
cal" influences, too. 
To do basic science research forpersonal glory mightbea reason 
for some people, but it is much easier to get the admiration of 
individual patients who are treated well and can be helped by a 
clinician. Personally, I think, the real aim ofsomebody doing the 
hard job of basic research as a clinician is the permanent 

The Story behind the output of laser 
printers 

In the field of cardiac 
electrophysiology data 
analysis using computers 
was initiated more than 
20 years ago. Some editors 
at that time were inthe habitof asking authors to use 
original recordings of 

membrane current and voltage photographed from oscilloscope 
screens. Nowadays this never happens and almost all experi-
mcrens.l recordns aresloaedn er throughandalmostanluemental recordings are loaded onto computer through analogue 
to digital converters and analysed using various programs for 
data analysis. The preparation of figures and the plotting of 
graphs are now much easier than in the old days. Graphs plotted 
on a laser printer can be beautifully decorated with pretty 
labelling describing the experimental protocol and calibrations, 
so that one can easily be lulled into readily believing the 
explanation provided for the figure. However, the experimenter 
knows what really happened in the experiment and so what lies 
behind the figure. 

In mostexperiments the experimental findings are very variable 
and depend on the experimental techniques, the recording 
conditions, and the cellular conditions. Our cellular or tissue 
preparations in physiological experiments are usually isolated 
from experimental animals and some damage to the tissue 
inevitably occurs during the isolation procedure. In the intact 
animal, all cells are functioning perfectly well and it is that 
function which we would like to understand. The experienced 
experimenter can sometimes realise that something is wrong 
with the cell during the experiment. On the other hand, one can 
make the mistake of reporting such findings as being new in 
rapid communications. 

The experimental technique used may also introduce potential 
errors which may critically modify the experimental results. For 
example, in whole-cell patch clamp experiments, the leak through 
the gigaseal is variable and may even change during an experi- 
ment. Moreover, the worst thing is that one can subtract a"linear 
component" of the leak current. Ibelieve complete separation of 
the ohmic leak through the gigaseal is almost impossible, since 
the background membrane conductance is non-linear in most 
cells. Voltage-clamp experiments using a single patch pipette 
must be analysed carefully since when using the patch-clamp 
amplifier we only voltage-clamp the pipette potential, not the 
intracellular potential. The current through the patch pipette is 
driven by the potential difference between the pipette and the 

challenge of staying outside routine work and seeking intellec
tual challenge on a high level. Solving a relevant problem 
requires dedication (and foolishness!). 
To summarise, there are many problems and disadvantages for 
clinicians doing basic research and clinical work at the same 
time. Almost all reasons concerning personal career, finances 
and the amount ofwork will discourage almost everybody from 
such a combination. In the field of neurology less than 50% of 
chair holders in Germany have done so. Nevertheless, I think it 
is worthwhile for one prominent reason: to do something useful. 

Alfred Thilmann 

intracellular potential, which is only in the order ofseveral tens 
of millivolts. Series resistance compensation can improve the
situation, but one cannot expect 100% compensation for the 
ohmic voltage drop across the electrode resistance. Further
more, one must realise that the pipette inputresistance, after cell 
attachment, is different from the original electrode resistance. 
It usually increases by an order of magnitude after the applica
tion of suction, which may suck cellular debris into the pipette 
tip. The complex structure of the cell may introduce additional 
problems of the non-homogenous membrane potential within 
a cell. The intracellular medium may be partially replaced by the
pipette filling solution, since diffusion of the solute between the 
pipette and the intracellular medium is variable between experi
ments and with time. The experimental results are therefore 
affected by the variable extent of exchange of the intracellularmei mb h arfcal nt nlsou o . 
medium by the artificial internal solution. 
Fortunately, the experimentercan generally realise which factor 
isaffecting the results, and inwhich aspect or in which particular 
direction, by repeating a given protocol in many experiments. 
During the course of a study one can learn to control the 
experimentalconditions,bypayingattention toevery detail, and 
hopefully any findings will be correctly explained. However, 
after selecting representative findings and preparing final fig
ures, one may happily forget the details which affected the 
experimental results, although the most important things should 
be written down in the report. 
Senior researchers, collaborating with young experimenters, 
may look through all the final figures, which are beautifully 
printed by a laser printer. He or she is likely to have a view or 
hypothesis based on reading many publications and by travel
ling thousands of miles to attend frequent international sympo
sia. When the final figures are in line with his or her own theory, 
all is assumed to be well and a nice story, supported by an 
experienced writing technique, acquired during many battles 
with the referees, can be composed. On the other hand, every
body knows the crisis which results when the final figures are 
different from those expected by the experienced brain. I won
der how much insight one can gain by simply looking at the 
output of a laser printer. The situation may be even worse for the 
reader ofscientific journals, since he or she is forced to follow 
a story and a series of selected figures. Of course we must read 
the article critically but I myself doubt how far I can see behind 
the scenery. We need to stay in the laboratory as much as 
possible in order to get to know the real and beautiful mecha
nisms of cellular function. 

Akinori Noma 

I would like to thank K Koslowski for reading the manuscript. 
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Tim Blscoe - A Farewell 	 Tim's research has also been ofseminal importance, leading to 
amajordegree of understanding of the chemiosmotic transduction 
mechanism in arterial chemoreceptors. He is a physiologist 

The news of Tim Biscoe's departure for Hong Kong, where he motivated by integrative questions for which he then seeks the 
has become deputy (effective) Vice-Chancellor of the Univer- appropriate cellular basis. 
sity of Hong Kong, must have made many in the Society recall In addition to work for the Society, he has been active in the 
how much we owe to Tim. He was one of the first to be elected Research Defence Society, both as its Honorary Secretary and 
to theCommittee in the early 1970s underthe then revolutionary as a member of Council. He has, in this capacity, produced some 
scheme that enabled Members actually to propose candidates in of the most trenchant and effective answers to our critics. He has 
addition to those proposed by the Committee. Tim not only got also played a similar role in Save British Science as a member 
elected but went on to become Meetings and then Committee of its Executive Committee.As fall this were not enough,he 
Secretary. This was the period when the Society was making has been Vice-Provost and head of the graduate school at UCL. 
known to ]UPS its concerns about the International Congresses We shall miss him here in the UK and wish him and his wife well 
and, following a meeting with ]UPS Council, the latter set up the in Hong Kong. 
Pappenheimer Commission to consider reforms of the kind that 
are now being implemented in the Glasgow Congress. Tim was This brief article is followed by material based on an interview 
a member of that Commission and played a major role therefore of Tim by my assistant, June Morris. We thought it best to allow 
in the early thinking that paved the way for Glasgow. Over the Tim to speak for himself on some of the matters to which he so 
last few years he has also played an important role on the often brings that dry wit that forms his protection against taking 
Congress Organising Committee and in helping to raise funding himself too seriously. 
at a very difficult time. Denis Noble 

An Interview with Tim Biscoe by June Morris JM: How are you likely to be 
_____________________________________ affected by the political system 

there? 
Photographby 
Tom Best. 
Courtesy of TB: I think that the University has 
University College, to look outwards to China to make 
London contacts but of course I haven't yet 

discussed that with the local peo
ple and it's really a decision for 
people who are expert on the po
litical relationships, but it does 
seem to a complete outsider that it June Morris 
would be to their benefit to form interactions both academically 
and at the graduate student level. Of course there is a vast 
disproportion between numbers of academics in Hong Kong 
and in China but one can only start somewhere by involving a 
few people in mainland China and inviting them to the institu
tion for short periods of time for teaching and research. Whether 

JM: Can you tell us something about your new position in Hong that's going to be possible or wise I can't say; but it seems, as 
Kong? I say, to an outsider a sensible thing to do. 

TB: The particular reason for creating this position of Deputy JM: What changes have you seen in The Physiological Society 
Vice-Chancellor is that the Vice-Chancellor is a member of the during the time you've been a Member? 
Executive Council advising the Governor and therefore needs 
somebody to assist him, particularly also given the expansion of 
the University, not only in undergraduate numbers but also in TB: Ofcourse it's got very much bigger- that's the most obvious 
graduate education. They presently have about 300 graduate thing. The Scientific Meetings have become very much bigger, 
students and the number is to go up at least threefold in the next which occurred in the 1970s. I haven't looked at the latest 
three or four years. That is going to require setting up facilities figures but it would be possible to see if they have levelled out 
to allow those young people to be educated properly, both in and it's always seemed to me that ultimately they are likely to. 
termsofcourse work and research. And soitfollowsalso that the I think the rise in the increase in the 1970s was a consequence 
Deputy ViceChancellor has tobe involved inadministering that of 1960s expansion in the universities and I have always argued 
whole operation and promoting the research of the University this - whether it's true or not Idon'tknow - but the academic staff 
itself, which they are very keen on doing. The institution, who came into the universities in the 1960s and 1970s were very 
incidentally, is similar in size to University College, London but active in the 1970s and 1980s; and then of course they progress 
with many fewer graduate students than we have, and therefore slowly into middle age and become less active, so you might 
more undergraduates, and it has a full range of faculties across expect to see a levelling off in the size of Meetings. Now Idon't 
medicine, law, arts, science and engineering, know if that's happened or whether they've just continued to 
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increase monotonically, but that can be checked very easily 
from the Secretary's Report. The prediction would be that the 
numbers would level off, numbers of Communications and so 
on. 

The Society is also much more professional in that it became 
necessary for the Secretaries to have Assistants and so on and 
now we have a fully developed Office and some would say that 
that's happened really quite late as compared with the Biochem-
ists but it's very necessary, to maintain the whole operation. Of 
course the Society has become wealthier. I think. It's a nice 
question that - is it wealthier? You'd have to apply the retail 
price index, and again I can't draw the graphs but one has the 
impression that the Society has much more money than it used 
to have. The evidence, I suppose, would be the fact that it 
supports travel grants for young people and meetings and so on 
in a way that it never used to. 

It has also changed in so far as scientific activity has changed. 
Science has become utterly dependent on external financial 
support because of the demise of the dual support system so it's 
no longer possible to do laboratory science in a university 
without external support. You could do the work of a lone 
scholar in Mathematics or statistical theory but certainly in 
laboratory Science or Engineering or Medicine it's not possible. 
So that's a huge change. Probably the reason in the UK that so 
many people have stayed working in the biological sciences is 
because of the financial power of the Wellcome Trust. If the 
Wellcome Trust did notexist then there isno question that many 
people would have left long ago or would never even have got 
into the business because they wouldn't have had the opportu- 
nity. With Physics and Chemistry they don't have access to 
charitable funding in the same way as the medical scientists, 
although of course they have money from the SERC, which is on 
a larger scale. I've never analysed this systematically. Neverthe
less, I think that the medical sciences appear to be currently 
sustained by the charities. 

In another sense, there has been no change: Physiology depart
ments have continued to fight the anti-vivisectionists. This is 
a continuation of a long recognised pattern of behaviour which 
justbecame very active in the 1970s and 1980s. I think that battle 
changed its form when the Animal Scientific Proceedures Actof 
1986 went through Parliament and it was obvious that that wasgoingto b so.not
going tobe so. 

Certainly when I was Secretary of The Physiological Society it 
was clear that the next major problem that the Society would 
have to address was going to be the whole question of science 
funding. That was taken up so effectively by Joe Lamb and 
Denis Noble through Save British Science, which I subse-
quently became involved in. Part of the reason, I think, thatphysiologists were so active in Save British Science was that 
theysihadgistemep so phistveaed thrugh toati hiena 

argue the case for animal experiments in Westminster. 

JM: How do you see the future direction of British Science? 

TB:The whole question of the futuredirection of British Science 
is in the hands of young people, of course; and I think that if you 
stay to work in the UK then you must fight your corner. You 
must argue the case, otherwise you might as well give up and go 
and grow tomatoes in Crete, but if you work in the system you 
must defend what you believe to be right and that means, I'm 
afraid, getting into the political argument, which means that 

scientists have to present their case to Members of Parliament, 
to civil servants, to the local newspapers; Vice-Chancellors 
have to be encouraged not to be so terrified ofMPs but to invite 
them into the place and talk to them because the MPs have votes; 
and, furthermore, it has to be made clear that MPs need votes and 
that university staff have votes. If your MP is in a marginal 
constituency, he will want to be looking after your interests 
professionally. Politics, in that sense, can be a tough business, 
a rough old business, but that's the way one can be influential 
and that's the way we are advised to be influential, by making 
it clear to MPs we can withdraw our support from them. 

Save British Science is an organisation that is in the business of 
politics. The danger is, of course, that it's simply run and 
organised by older scientists and will get out of touch with what 
the young people want and so the young people should try to 
spare the time to play a role in it; although when you are young 
your main object is to do experiments, as I'm only too well 
aware. So there's a conflict of interest. But it's important that 
scientists don't despise those who do put some time into these 
organisations and value their efforts. 

The other thing I think people must do is to take time out to 
explain what they do in public: to explain to the public what 
science is about and what the scientists are trying to achieve. 
After all, it is the public who pay for what we do and they have 
a right to know in a democracy. 
But nobody can guess the direction of Physiological Science 
because you can't tell from where the next greatdiscovery might 
come. At the moment, we are into a phase at University College 
which is highly reductionist and many, many people work here 
at the cellular level, and that is extremely fruitful and those 
people are outstandingly good. Butten years down the line -who 
knows? 

JM: What are you going to miss when you leave the UK? 

TB: Most people ask that! Well, I've never thought of it that 
way Ididn't really think fwhat Iwas ging to miss when I went 
to Australia or to the United States or back to England it wasnt 

hat I was going to miss but rather what I was going to. And it's 
n as though I am going to the other end of the earth for a 
lifetime; it's only going to be for three or four years; and what 

I'm going to is a place that values education. 
In South East Asia there is a huge amount of money being put 
into the educational enterprise. I've been, I suppose, a Head of 
Departmentonandofffor20yearsandshortlyafterIwasmade 
Head of Department in this country, Shirley Williams, a Labour 
Pad Separ tei o Eucon, fle i nqunnialParty Secretary of State for Education, folded the quinquennial 

system (the five year planned forward funding for universities was the norm at that time) and made her infamous remark that"the party is over for the scientists". That led to the declining 

funding in Higher Education and at that very time in the 
University of Bristol, Alec Merrison, then the Vice-Chancellor, 
had to freeze all the jobs, stop all the maintenance and so on - the 
kind ofchanges that Vice-Chancellors have had to do ever since 
and that we are all familiar with. Ever since that time this has 
gone on; and so it should not be assumed that the decline in 
funding in the UK is the fault ofMargaret Thatcher. She has just 
made things worse. The change was initiated under a Labour 
Government, I regret to say. I have always voted for the Labour 
Party (except on one occasion when they were silly enough to 
put up an anti-vivisectionist candidate) butI think people should 
remember that this change started with them. 
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So I believe the reason for the decline in funding represents the 
will ofour community, that's whatpeople want. Why they want 
it is a different matter and what you can do about it I've already 
suggested, but I think that the politicians are reflecting society's 
will and certainly not leading the nation in a different direction. 
This 20 year decline in university funding must representa view 
that society in this country has of its educational enterprise, and 
the educational enterprise, it seems to me, has become more and 
more impoverished, 

The remarkable thing is that people have stayed with it so loyally 
and continue to try and do science and to advance knowledge in 
such a wide area of subjects. Of course, the politicians will 
always say, "Well, we have always been very successful at 
winning Nobel Prizes" and so on; but that needs looking at very 
closely, because Nobel Prizes can be won for work performed 
10-15years before. You could check! But itdoes seem to me that 
that's a wholly specious argumentbecause it's looking back, it's 
not looking at the present situation and not looking forward. 
There is no question but that we live in straitened times and that 
academics are underpaid as compared with theircontemporaries 
in other countries in the Western world and all the figures have 
been adduced by Save British Science and are known. And if 
anybody says "Oh, well, you're doing all right in the universi-
ties, what are you arguing about?", I think you only have to ask 
an average Head of Departmenttoanswer that on the basis of his 
own experience, regardless of what the Department of Educa-
tion or the Department of Further Education might try and doby
juggling the statistics. 

So I think that people who stay in the system must continue to 
argue for the importance of advancing knowledge and of the 
need to fund that advance. 

Coming back to the question of why I'm going to Hong Kong: 
I was 60 in April; and in South East Asia there is a tremendous 
investment in higher education and education at all levels, 
wherever you go, and abelief in its importance and a belief in the 
necessity to fund science and technology and to train young 
people properly. For me it will be an interesting experience to 
work at a reasonably high level in a system that is funded and 
expanding rather than in one where there is a constant fight over 

the smallest resources. I think that the whole question of why 
I'm going is of course to do with their needs, as Idescribed right 
at the beginning - that is to say that they have an expanding 
system and they need people to help run it; but, for me person
ally, it is of course a great opportunity to go there, where there 
are resources being put into the expansion and there is a 
recognised need for the skills that are generated. 
In the UK Margaret Thatcher was reported to have made a 
remark about academics to the effect that they were "cuckoo". 

Now, you can insult people for a time but if you insult them and 
you don't pay them very well and you deny them the resources 
to do what they want then you begin to erode their morale. 
I would hope that such remarks would never be made in Hong 
Kong and there is no evidence that they are or will be because, 
as I say, society there as faras I can tell seems to appreciate and 
recognise a need for education. 
It would be foolish for anybody to deny that they weren't going 
because they were being paid more money - and I certainly will 
be paid more money. I shall be paid more than twice what I'm 
paid in England, and that's an important factor and it would be 
mealy-mouthed to pretend otherwise, but it's not a sufficient 
reason.
 
It's clear that the whole question of expansion is all over South 
East Asia, it's not just in Hong Kong, it's the same in Malaysia 

or Singapore or Thailand -wherever I've been. So Hong Kong 
is merely part of a greater appreciation of that importance, it 
doesn't stand alone. 
Never forget, though, they have lots of interesting food, they
have a very warm climate -but if you've read Joseph Conrad's 
short story Typhoon you'll know that, in the South China Sea, in 
July and August the weather can bequite fearsome. I've become 

interested in Far Eastern art, Chinese art in particular, and this 
is an opportunity to pursue that interest. The CDs are cheaper in 
Hong Kong than in the UK so we might be able to collect the 
Phillips entire Mozart, the RCA Heifetz and Glenn Gould. I've 
always loved the tropics, the scenery, the reefs and the marvel
lous fruit. Imay miss the bookshops so I'm buying lots of books 
to take to read. 

JM: Thanks for a most interesting interview. We all wish you 
well in your new post. 
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Views 

Physiology In Hong Kong 

Yes, there are Members of the 

Society even in such a small and 
far away place as Hong Kong, 
although the last Foreign Secre-
tary preferredto welcome them as 

gueststaric preeedgsetnswhenwhreenthey. tweoenHnattendedttended Scien-asguf te 
Kong is a British colony of about 

' 	 six to seven million people. 
It stretches about 30 miles in the 
north-south and 20 miles in the 

east-west direction. There areplenty of mountains and water but 
very little land to build on (see picture). In 1997 Hong Kong will 
become a Special Administrative Region of the People's Re-
public of China, ending 150 years of British colonial rule. 
Unlike the situation in Britain, universities in Hong Kong are 
still expanding, with plans to treble the number of first degree 

to research areas with strong representation in the departments. 
The Society has currently six Members in Hong Kong contrib
uting about ten papers per year at the Society's Meetings. 

In addition, the universities in Hong Kong have always placed 
great emphasis on good contacts with universities and research 
institutes inChina. Inspite ofpolitical difficulties in recentyears 
these contacts have been carefully maintained. One great advan-

HogKnistathrislterskf eurigtthemtage for Chinese institutions sending their young scientistsHong Kong is that there is little risk of them not returning toto 
China from Hong Kong. After the Tianamen Square crackdown 

in 1989, many western countries have generously extended 
student visas for Chinese students. This has resulted in a "brain 
drain" of young scientists which is presently causing great 
problems for universities in China. 
Hong Kong itself has faced similar difficulties in recent years, 
as the number of young PhDs prepared to return and work in 
Hong Kong after some time as apostdoc elsewhere is decreasing 
while at the same time the demand for university teachers is 
increasing. Nobody can predict the future development of the 

places between 1988 and 1995 inorder to give 18% of a year's~universities in Hong Kong after 1997. Will there be pressure to 
students the chance for tertiary education. The first Medical 
School started operation more than 100 years ago and was later 
expanded to the "University of Hong Kong" offering three-yeardegree courses in various faculties taught exclusively in Eng-
di fegre Send riousf acultiesdtauing t heexclusivly inThere
lish. After the Second World War and during the "cultural 
revolution", the population of Hong Kong increased greatly due 
to influx from China. Another university was established, offer-
ing entry at Form 6-level and four-year courses taught partly in 
Chinese. The name "Chinese University" reflects that this 
resembles more the Chinese education system than the English. 
However, the Medical Faculty at the Chinese University founded 
in 1981 teaches entirely in English, ensuring that medical 
graduates from both medical faculties are able to register with 
the General Medical Council. This recognition is to be main-
tained until the handover of Hong Kong to China in 1997. 
A third university in Hong Kong, the "University of Science & 
Technology" started operation in 1991 with departments of eg
Biotechnology, Biochemistry and Biology but not Physiology. 
None of the three universities offers an undergraduate course 
majoring in Physiology. Thus, the Physiology departments have 
no direct access to undergraduate science students who could be 
encouraged to carry on with postgraduate studies. Applicants 
for postgraduate positions in Physiology are mostly biology 
graduates from one of the universities in Hong Kong or from 
China and Taiwan. Occasionally, Hong Kong students who 
receive a physiology undergraduate training in the UK are 
interested to return to Hong Kong for their postgraduate studies. 
The two departments of Physiology are part of the Medical 
Faculties and have together about 30 academic staff, most of 
whom received at leastpartof theirtraining inthe UK, Australia, 
Canada or the United States. Staff members are encouraged to 
build and maintain international contacts through special grants 
to conduct research outside Hong Kong or forjoint research with 
foreign institutions. Travel grants to present results at interna-
tional meetings are widely available. This enables both depart-
ments to keep close contact with colleagues all over the world, 
as can also be seen from the frequent seminars given by visiting 
scientists passing through Hong Kong. Both Physiology depart-
ments have repeatedly organised international symposia related 

change the medium of instruction in all faculties to Chinese 
only? Assumptions on what might happen to Hong Kong after 
1997 vary widely from one extreme to the other, depending onthe degree ofpersonal optimism and the latest political hiccups. 

is a certain degree of uneasiness among people about 

Hong Kong's future under Chinese rule. Thus, it is understand
able that not everybody is prepared to bet his future career in 
Hong Kong. 

Almost all areas of research are represented in the two Physiol
ogy departments in Hong Kong, some of them by only one 
person. Groups exist in cardiovascular, endocrine, epithelial 
transport, neuro-, respiratory and sensory physiology. This has 
helped in forming alocal Neuroscience Society anda Society for 
the Study of Endocrinology, Metabolism and Reproduction, 
combining colleagues from all basic sciences and clinicians. 
Both societies have a sufficiently large membership to enable 
them to organise annual scientific conferences providing a local 
platform to present and discuss results and invite visitors from 
China to strengthen cross-border contacts. 
From discussions with colleagues in the UK we understand that 
two problems are presently making life as a physiologist diffi
cult: animal protectionism and funding. So far, working condi
tions in Hong Kong are not (yet) affected by animal rights 
activists. Licensing requirements for animal experiments are 
still operating at low key. Chinese people like eating very fresh 
food and so it is common to buy live fish or birds in the market 
and have them killed in front of your eyes. Such an environment 
does not foster too great emotions for the life of animals. In 
contrast, people seem more reluctant to volunteer as subjects in 
human experiments or even to donate a blood sample than in 
most western societies. This may be the reason behind the fact 
that research on animals by far outweighs experiments on 
healthy human subjects. 
Research funding has twomain pillars. Basic fundingisachieved 
through the university budget, which usually pays the salaries 
for academic and technical staff,some postgraduate studentships 
and an adequate amount to cover costs for experimental ani
mals, consumables and smaller pieces of equipment. Two major 
grant-giving bodies the "University and Polytechnics Grants 

11 



Committee" and the "Croucher Foundation" entertain applica-
tions for research projects requiring expensive equipment or 
additional staff (especially at junior level). In addition, the 
Jockey Club and a number of wealthy business people have 
supported specific projects. Not surprisingly, independent as-
sessment of research proposals has been a bit of a problem in a 
small community like Hong Kong. Nowadays, external assess-
ment has become an essential factor in the selection process. 

While there are various sources of financial support for young 
physiologists to go abroad for PhD Studies or as postdocs, there 
are hardly any postdoctoral positions available within Hong 
Kong. While some young physiologists may be lucky to be 
offered lectureships straight after finishing their PhDs, most 
have little choice but to find postdoc jobs elsewhere. There is no 
industrial research in life sciences eg in the pharmaceutical 
industry in Hong Kong. Thus, the local job market for graduates 
is very limited, 

The main teaching activity in physiology relates to the training 
of medical students. Both medical faculties accept now about 
160 students each per year and offer an intercalated year for a 
small number of outstanding students. Some of these interca-
lated students have reported the results of their projects at 
Meetings of the Society. Thus, weare creaming offonly the very 
top320studentsperyearfromapopulation ofsix toseven million, 
It is Chinese tradition that children are trained from very young 
years to work and learn hard. Thus, the failure rate in both 
medical schools is very low. Most visitors from the UK who 
have joined our teaching staff as visiting professors for a couple 
of months or years (eg Ron Linden and Ian Roddie) found it 
more enjoyable teaching these students than theirown ones back 
home. 

Thus, it seems fair to say that most physiologists in Hong Kong 
enjoy their work in such a vibrant city and a good academic 
environment with good working conditions. 

S.,The . 

--. 

Building a University in Hong Kong Above: In1963, platforms were 
blasted and dug into a mountain to supplyfilling materialforblate ounaian dg ntoasupl fllig tete dmamt ateia fr 
ofa water reservoir across the bay. The mutilated mountain was then 
converted into what is now the beautiful campus of the Chinese 
University of Hong Kong (below: the same place in 193). 

-JOL 

4Q 

Klaus Baumann 
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Physiology In Saudi Arabia 

Saudi Arabia has four departments 
\..~2of Physiology, one in each of its 

four medical schools. One is in its 
oldest university, which was 
founded as an ArtsColiege in 1957, 

C the King Saud University in the 

capitalcity,Riyadh. Riyadh, which 
is large and modem, lies in the 
rolling desert plains in the geo
graphical centre of the country. 

A second is in the King Faisal University at Dammam, east of 
Riyadh on the west coast of the Arabian Gulf. It lies in flat, oil
rich country south of the borders with Kuwait and Iraq. A third 
is in the south-west at the King Saud University in Abha, a city 
in the green, cool and mountainous Assir where skillfully 
engineered hill roads wind through magnificent rock forma
tions. The fourth medical school is in the King Abdulaziz 
University in Jeddah on the east coast of the Red Sea with its 
spectacular Cornishe necklaced by miles ofexquisite coral reef. 
Jeddah is the main air and sea gateway to the holy cities of 
Makkah and Medina and is extremely busy during the Hajj 
pilgrimages. Though most of the city is modern, the old areas 
around the Souk are preserved to provide a pleasant mix of the 
old and the new. Closeness of the sea makes its climate less 
extreme than Riyadh's. 

King Abdulaziz University 
Abdulaziz Ibn Saud was the member of the Saud family who 
carved out and established the Kingdom of Saudi Arabia earlier 

this century. He died in 1953. King Saud and King Faisal, after 
whom the other universities with medical schools are named, 
were two of his 43 sons who succeeded him to the throne. 

King Abdulaziz University has a vast modern campus atthe 
south end of Jeddah and is approached by two motorways 
converging on the Makkah expressway. Distances and ambient 
temperatures make an air-conditioned car advisable to visit the 
campus and travel around it. Women have their own section of 
campus; they need to be driven there since they cannot drive 
themselves. Trees and flowering shrubs abound on campus, 
each supplied by underground hose with water distilled at local 
desalination plants. The university has about 2,400 undergradu
ates and covers most subjects in the arts, sciences, social 
sciences, engineering and medical fields. The Ministry of 
Higher Education is responsible for all funding, including the 
hospital costs and hospital staff salaries needed for medicaleducation. The University was planned on lavish lines with 

y wi 
optimistic expectations for growth; funding is tighter now. 
The Medical School 

The medical school is relatively new; the first students enrolled 
in 1975 and graduated in 1980. The numbers enrolling rose from 
about 60 in 1975 to over 200 today (similar numbers enrol in 
Riyadh and Dammam. The medical school at Abha is smaller 
and 100 students have graduated there since itstartedeight years
ago). The school and its associated hospital are in temporary 

accommodation but will move to new buildings on campus in 
a year or so when funding permits. The new complex includes 
two medical schools (one for men and one for women), a dental 
school, a nursing school, an ultra-modern 850 bed teaching 
hospital and a research centre, all of palatial quality and finish 



with equipment to match. The buildings are complete but not 
occupied because of lack of funds for commissioning and 
staffing. Even with funds, recruiting sufficient quality staff will 
be difficult. 

The Departmentof Physiology 

Physiology is a preclinical department in the Faculty of Medi-
cine teaching in years 2 and 3 of a six year course alongside 
Anatomy, Biochemistry, Pathology, Pharmacology, Parasitol
ogy and English. There is no horizontal or vertical integration. 
Research facilities are limited but those for teaching are excel- 
lent. Facilities are duplicated, one set for men and another for 
women. 

Though men and women are taught separately, Physiology 
operates as a unit with one departmental chairman, one depart-
mental board, one curriculum, one exam system etc. As a rule, 
men teach men and women teach women but, where there is not 
staff expertise in duplicate, the lecturer with the required exper-
tise lectures twice, first to men and then to women. Though men 
may lecture to women ifneeds be, itis less acceptable for women 
to lecture to men. This is not related to their competence to do 
so, butrather because, culturally, men should not look at women 
other than their wives, mothers or sisters. A professor in the 
Dental School had complaints from his students for allowing 
one of the lecturers, a female, to speak while he sat in the 
audience. The male students objected. They said they would 
listen to a women lecturer if no man was available for the 
purpose. However, they objected tolistening to a woman lecture 
when a suitable man was available. Having to look at a woman 
speaking could lead to improper thoughts and they resented the 
unnecessary exposure to danger. The professor's riposte that the 
lecturer concerned was old enough to be their mother was not 
accepted! 

Academic physiologists in Saudi Arabia are mainly expatriates, 
They account for about 80% of the staff in Jeddah, 85% in 
Riyadh and 50% in Dammam. Of the nine academic staff in 
Jeddah, two are Saudi, three are Sudanese and four Egyptian. 
The chairman, Dr Kefafi, was trained in Egypt and in the US. 
Three are medically qualified and three are women. Their 
quality, commitment and service to students leave little to be 
desired. Good technical staff are hard to recruit; there are only 
two in the department, both from Egypt. There is one secretary 
shared by all the preclinical departments. As with technicians, 
secretaries are usually men. 

About half the academic staff had some training in the UK and 
look back on this and the Society Meetings they attended with 
pleasure and nostalgia. Yusaf Sukkar from Khartoum once 
worked in Edinburgh with R Passmore; Amal Ziyada, also 
Sudanese, worked in Birmingham with Olga Hudlicka; Abmad 
Siyamak, a Saudi, was a PhD student at Nottingham supervised 
by Ian MacDonald, and Khedr Galil worked at Babraham with 
R B Heap. M M T Kordy, chairman of Physiology at Riyadh, 
spent time with Eric Neil at the Middlesex and mentioned his 
happy memories of Eric and Society Meetings. There is no 
equivalent society in Saudi Arabia and it is badly missed; there 
are not enough physiologists, especially Saudi physiologists, to 
make one viable, 

Most of the expatriates are happy with their salaries, the absence 
of tax, the free housing, the low cost of living, the sunshine, the 
long vacations, the beauty of the desert and the variety of water 
sports. Not enough of them, perhaps, are happy with their work! 
Some complain about academic isolation even within the 

university, lack of social life, slow and cumbersome administra
tion andbureaucracy, difficulty withchildren's schools, women 
not being allowed to drive, a heavy teaching load and inadequate 
research facilities. The volume of moans and groans, however, 
is not much greater than can be heard any day in a typical 
university staff common room in theUK. Few expatriates intend 
to stay permanently in the Kingdom and this transience is 
encouraged by short contracts and problems with children's 
education. 

The working day is given mostly to teaching. Classes begin at 
8 am and finish at about 3 pm when most people go home. 
Weekends are Thursday/Friday; Saturday is the Western 
equivalent of Monday. Few remain on campus during student 
vacations. There are not many public lectures or corporate
extracurricular activities so that when teaching finishes, the 
campus empties. Invitations to lecture are rarely offered for fear 
that no audience will come to listen. Extended family obliga
tions take up much time and energy, leaving little for other 
pursuits. 

The Students 

About 110 men and 100 women enter the medical school each 
year. All are Saudis selected on results of school leaving 
examinations and interviews. Most are local since family ties 
and support are useful, especially for girls. Student residences 
are good, especially those for married students; about half the 
students live in residence. After third year, about20% ofwomen 
and about 5% of men are married; at qualification almost all are 
married and many have children. 
Student quality at its best is well up to world standard. Though 
the work ethic is weaker than in, say, Hong Kong, it is not very 
different from that in the UK. The graduates make excellent 
interns and they are a warm and friendly group. The range of 

ability is wide, reflecting a wide range of language skill and 
imperfection in the selection process. The women are often 
brighter and more determined than the men. Excluded from 
most work other than in the teaching and the caring professions, 
they compete vigorously for places in medicine. Widespread 
education for women is fairly new: the first school in Jeddah for 
women opened in 1956 against considerable opposition. It is 
difficult for women to develop careers. They tend to marry early, 
have large families and are expected to give family commit
ments precedence over careers. 
Other students taught by the Department include 40 dental 

students, nine biomedical engineers, nine nurses (all non-Saudi 
female) and six medical technologists. There are no science 
students and no postgraduate students. Classes are run for the 
doctors preparing for postgraduate diplomas such as the Pri
mary FRCS, Part 1 MRCOG and Arab Board examinations. 

The Curriculum 

Instruction is in English and standard texts such as Guyton and 
Ganong are recommended. The curriculum is traditional; at
tempts at integration and learning by problem solving were 
attempted and discarded as in many other places. The principal 
means of instruction is the lecture. Tutorials and practical 
classes are used but there is insufficient staff time to run them
well. Many practicals are given as demonstrations. 

Exams consist of essays, MCQs and oral questions. Continuous 
assessment contributes 40% of final marks. The pass rate is 
about 70%, low by UK standards, but reflecting the wider range 
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of student ability. Without the continuous assessment element, 
it would be lower. Student performance in exams is creditable, 
considering they are conducted in a foreign language. I wonder 
how UK students would fare in similar circumstances. 

In general, physiological research is not flourishing, despite 
access to modest laboratory and animal facilities, reasonably 
stocked libraries and some research funding from the university 
and from the national science funding agency. As in many 
developing (and developed) countries, some of the subtle ingre-
dients needed to generate a pervasive research ethos are missing. 
These include a research tradition, managerial encouragement, 
sufficient time, technical backup and suitable equipment. 

Also missing are the professional gatherings where people with 
shared interests can discuss their mutual enthusiasms. Women 
have difficulty in attending meetings because they are not 

A Letter from Poland 

Had the Editor of our Society's 
Magazine invited me 18 months 
ago "to provide an article on cur-
rent topics of concern to physi-
ologistsinPoland",I wouldprob-
ably have described our every-
day problems (like a meagre 
budget, aging equipment, in-
vertedemploymentpyramidetc), 
I would have complained about 

the low salaries of scientists and about the brain drain. I would 
also have mentioned (with satisfaction and pride) the very good 
scientific collaboration of my colleagues and myself with Brit-
ish physiologists and described the birth of the Polish Society of 
Neurosciences and the preparation for its first Congress (it took 
place a couple of months ago and was very successful). 

But my life was suddenly changed on the 23 March 1991 when 
the Polish Parliament made me Chairman of the State Commit-
tee for Scientific Research and a voting member of the Cabinet. 
I said goodbye to my colleagues (known to foreign respiratory 
neurophysiologists as the "Warsaw Gang") and moved from 
quiet Dworkowa Street to a rather grim building in the city 
centre. 

I am still there, with little contact with the laboratory but with 
rather rich (though not always pleasant) new knowledge about 
the corridors ofpolitics, the difficult art of negotiations and - last 
butnotleast-aboutallaspectsofPolishscienceand technology. 

Just a few words about the Committee, created by an Act of 
Parliament of 12 January 1991 and known - also abroad - under 
its Polish acronym "KBN" (Komitet Badan Naukowych - Coin-
mittee for Scientific Research). KBN is the supreme govern-
mental agency responsible for state policy in the field of science 
and technology. According to the"Science Act", the Committee 
outlines the main trends for development of scientific research 
of particular significance for science, culture, economy and 
civilisation. It is also responsible for the research budget, for 
defining the criteria, modes of allocation and distribution ofthe 
finances. It isequivalent to a ministry of science and technology, 
the (important!) difference being thattwo-thirds of the members 
are scientists elected by the scientific community (all PhD 
holders - almost 30,000 people!). 

allowed to drive. They must not go to public places when men 
are present unless permission is applied for and granted some 
weeks beforehand. They may not work alone with men in 
laboratories and all these factors limit their research potential. 

A pragmatic view widely held in the university administration 
is that academics are hired to teach medical students and not to 
spend prime teaching time and scarce resources on personal 
research. It is a view of Thatcherian simplicity. The country 
requires its medical students to be taught the physiology they 
need to know to deliver a modem health care service. It has little 
need for in-house work on ion channels or the patch clamp 
systems used to study them. Should such unlikely need arise, 
books may be bought to explain how they work. Where have 
I heard that theme before? 

Ian C Roddie 

The creation of KBN amounted almost to a revolution. It has 
totally changed the modest but quiet and safe life of a Polish 
scientist. Our first difficult steps towards systemic reforms have 
already been described in several papers (e.g. Karczewski, WA: 
"Poland: Science in Transition": NATO Review, 1992,4:31-35; 
see also, two volumes of the KBN series "Science and Govern
ment'- I - Transformation of science in Poland (KBN, Warsaw, 
1991) and II - Society, Science, Government, (KBN, Warsaw 
1992) - both edited by A Kuklinski) and so I will therefore 
discuss briefly only the most important changes introduced by 
KBN into Polish R&D. 

First of all, we have made an assessment of all research institu
tions in the country, taking into account their real scientific 
achievements. All research institutes and university faculties 
have been divided into four categories, A, B, C and D. Category 
"A" get more money than "B" which in turn receive more than 
"C". Category "D" receive no funding from the state budget Of 
course, all institutes are being encouraged to seek another (or 
additional) sponsor - industry, a charity or a foundation. The 
decisions were difficult, sometimes painful, but could not be 
avoided in a country facing economic problems typical of the 
transition from planned economy to market economy, and with 
many huge but unproductive research institutions funded from 
the budget. Of course, all those in categories "B" and "C" were 
bitterly disappointed. 
Secondly, we have introduced a system ofpeer-reviewed grants, 
based upon competition (it may sound unbelievable to some 
readers, but 1991 was the first year in the history of Polish 
science when individual researchers were competing for grants 
hic et nunc). We are now funding about 10,000 grants in all 
fields of the arts and sciences (from medieval history to nuclear 
physics). Over 2,000 more are under review. Again, some 
members of the scientific community argue that the system of 
free competition was introduced too early, that a country with 
tremendous economic problems should first support all the 
basic needs of its research institutions and not the fantasies of 
individual scientists. Not surprisingly, those who succeed in the 
competition for grants, usually change their minds and become 
supporters of the new system. I believe that a scientific institu

tion is of secondary importance. It means very little or nothing
without talented, sometimes crazy individuals. In the past, 
money was "pumped" into research institutions without proper 
assessment of their real intellectual potential. The results were 
frequently miserable. We are now trying the reverse approach: 
if there are good people, they should be supported and this, in 

turn, should help the institution. 
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Now - a few very personal remarks. It is a very, very tough job 
to be responsible for the survival of several hundred scientific 
institutions with over 200,000 scientists, engineers and techni-
cians. My appointment could have been a complete failure; 
I remember the title of an article published several years ago in 
(Ithink) New Scientist:"Great scientist, lousy manager". This is 
not to imply that I was a great scientist (I wasn't). But I do not 
think that I am a lousy manager either ("You cannot lead a 
cavalry charge, if you think you look funny on a horse").
Fortunately, I spent almost 20 years being simultaneously a 
research worker and a scientific director of a large research 
institute and this experience from the past is extremely valuable 
now. I can immediately recognise when someone is trying to 
cheat (eg giving a new title to the same old rubbish). I am 
checking references and asking the sort of nasty questions a real 

Physiology in Spain 

Background 

Like many other aspects of the
&--)? &' political, economic and cultural 

life of Spain, Spanish science hasexperienced considerable changes 
over the last 18 years. The restora-
tion of democratic rule in the mid 

1970s took the form of a quasi-
federal state in which 17 Autono-
mous Communities, each with its 
own Government and Parliament, 
were grouped together under a 

constitutional Monarchy. Science policy is now organised and 
administered at national level by the central government but also 
at regional level by the elected representatives of the Autono-
mous Communities. 
The unrivalled contributions of Spanish culture to the arts and 
humanities have neverbeen matched by similarcontributions to 
the sciences. With a few honourable exceptions, Spanish sci-
ence has not played the role that it ought to have had by virtue 
of its European location and the size of its population. Thus, the 
long term goals of Spanish science over the last years have been 
to reverse this trend and to join the first league of European
scientific powers. Since the beginning of the 1980s there has 
been a considerable increase in the funding ofscience in general 
and, more importantly, an increase in the number of young 
university graduates taking up scientific research as a career. 

Organisation 

Physiological research in Spain takes place in three kinds of 
government funded institutions: the universities, the hospitals 
of the National Health Service and the research institutes of the 
Consejo Superior de Investigaciones Cientificas (CSIC, Higher 
Council of Scientific Research). In the universities, Physiology 
departments are part of medical schools as well as of veterinary, 
pharmacy and biology schools. Overall there are some 30 
Physiology departments in Spanish universities. All branches of 
physiology are represented in these departments but, in common 
with current trends in the rest of the world, most of the research 
is concentrated in neuroscience, molecular and cellular physiol-
ogy and endocrinology. 

bureaucrat would never ask (I have already survived three 
subsequent Cabinets and three Prime Ministers; only our Min
ister of Foreign Affairs has done better - he is now in his fifth 
Cabinet!). More importantly, my fellow scientists are surprising 
patient: they still have not used the famous historic phrase "You 
have sat too long here for any good you have been doing. Depart, 
I say, and let us have done with you. In the name of God, go!". 
But I miss the lab and the very special atmosphere of scientific 
conferences. Even top-level state bureaucrats are much less 
exciting than say, Abe, Bernard, Henry or Mort(best wishes, my 
friends, I regret I cannot list all of you!). On the other hand, 
according to W 0 Fenn a scientist should change his or her field 
every 20 years; I have changed mine after almost 40 years - it 
was a proper and timely decision, I believe. 

Witold Karczewski 

In the last few years a number ofuniversity institutes have been 
founded whose remit is primarily research and postgraduate
training and whose organisation cuts across departmental lines 
to incorporate staff and laboratories from several different 
departments with similar research interests. The creation of 
these institutes has given new life to research in the universities 
by creating multidisciplinary teams and by combining different
techniques and levels of expertise. There are already several of
these university institutes up and running in areas of physiologi
cal interest, most notably the neurosciences and molecular 
biology. 
The research institutes of the CSIC have a structure similar to the 
MRCUnitsoftheUKor the Max-Planck InstitutesofGermany.
They are oriented towards a single topic or a close group of 
topics and vary considerably in size depending on their scope. 
They cover all fields of science, and therefore only a few of them 
are specifically concerned with physiological research, like the 
Cajal Institute in the neurosciences or the Gregorio Maratl6n 
Institute in experimental endocrinology. 
There is still little contribution from industry to basic research. 
This is an area yet to be developed although there are some 
hopeful signs of interest from the pharmaceutical industry in the 
form of research units or laboratories within the universities 
funded wholly or partly by drug companies. 

Funding 

In the last ten years Spain has almost doubled the percentage of 
the GDP dedicated to civil research and development. In the 
European Community this has placed Spain above Ireland, 
Portugal and Greece and just below the United Kingdom. 
Although it is expected that this rate of growth in science 
expenditure will slow down in the coming years, the goal of 
catching up with European science seems a bit closer. 
Most of the funding of the research institutes of the CSIC is 
channelled through the central administration of the CSIC 
which in turn depends on the Ministry of Education and Science. 
However, funding of all research, including physiology, in the 
universities and in other institutions outside the CSIC (like 
hospital departments) is almost entirely done through competi
tion for external grants from either public or private funds. The 
funds given to departments by the university administration are 
insufficient to meet research costs and are only meant to cover 
teaching expenses and the general running of the department. 
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Three avenues to obtain public money are open to Spanish 
physiologists. The first is through their respective Autonomous 
Community to apply for funds that the regional Government 
dedicates to research. The size of these funds varies between 
Communities depending on the priorities of the regional Gov-
emment and on the overall wealth of the Autonomous Commu-
nity. The two other sources of funding are through national 
channels administered by either the Ministry of Education and 
Science (for research into any branch of science) or the Ministry 
of Health (for research into the medical sciences). The latter is 
administered by the National Health Service and is often di
rected towards questions of immediate medical relevance. 

Whichever source a Spanish physiologist chooses to approach, 
the procedure for applications is very similar. Most funding 
schemes are based on project grants of two to three years'
duration that provide funds to cover the costs of the equipment 
and consumables necessary for the project. A major difference 
compared with the system of project grants in the UK is the 
unavailability of funds to appoint short term technical or scien-
tific staff. Spanish applicants need to put together a research 
team before applying for a grant, usually by having a senior 
figure as the principal investigator and a number of junior 
colleagues from the department or from collaborative depart-
ments as part of the team. The CVs of each of the members of 
the team are included in the application together with their 
specific contributions to the project. This system tends to 
encourage the creation of somewhat monographic and hierar-
chical departments with only a few topics of research per 
department led by the most senior staff. Also, this system 
promotes the recruitment as junior lecturers of scientists with 
research interests similar to those of the senior staff and tends to 
reduce staff mobility. Importantly, the size of the team is one of 
the determining factors of the maximum grant that can be 
obtained from a particular source. 

All grant applications are assessed by a central Government 
agency (Agencia Nacional de Evaluaci6n y Prospectiva) which 
distributes them among several committees according to the 
research topic. Applications are sent to external referees in 
Spain or abroad for evaluation and funded by the respective 
grant-giving body according to ranking of merit and availability 
of funds. The track record of the principal investigator and of the 
research team are also taken into account. Overall, funding is 
very competitive and tends to favour well established teams of 
four or five scientists with a good record and international 
recognition. 

In addition to public funds, Spanish physiologists can also 
obtain financial support from private charities and research 
foundations. Most of these foundations, especially the larger 
ones, support all branches of science and humanities and there
fore applications for funds are extremely competitive. Their 
main role is in funding scholarships and fellowships for training
in Spain orabroad, in financing visits from foreign scientists and 
in supporting scientific meetings and publications. As in other 
countries these foundations have developed a key role in the 
financial support of scientific research. 

PublicationsandSocieties 

Parallel to the general increase in scientific activity in Spain in 
the last decade has been an increase in the number of scientific 
papers from Spanish laboratories published in national and 
international journals. For instance, during the three year period 
1986-1989 there were 505 full papers from Spanish laboratories 
published in journals that had the word "Physiology" in their 

title, which represents 4.6% of the total Spanish contribution to 
biomedical publications during that period (data from Science 
Citation Index). 
These figures are very encouraging for Spanish physiologists as 
they place Spain in fourth position among European Commu
nity countries (after the UK, Germany and France) in the total 
number ofcontributions to Physiology during this recent period. 
In addition many of these publications appeared in top journals 
such as The Journalof Physiology, the American Journalof 
Physiologyand PflagersArchiv. 

As for professional societies, the main association of Spanish 
physiologists is the Sociedad Espafiola de Ciencias Fisiol6gicas(SECF, Spanish Society of Physiological Sciences). This soci
ety was founded in 1952, an extremely difficult time for Spanish 
science, by a small group of dedicated physiologists, biochem
ists and pharmacologists who wanted to provide a forum for the 
development of physiological sciences in Spain. Forty years 
later, the SECF has some 450 members, mostof them young and 
scientifically active, and meets every two years for a four day 
congress. The last meeting took place in September 1992 at the
University of C6rdoba and included four plenary lectures, nine 
specialised symposia, two round tables and 234 free communi
cations either as posters or as oral presentations. 

A particularly momentous event at the last meeting of the SECF 
wasthepresentationofthetextbookFisiologlaHumana(Human 
Physiology), just published by Interamericana-McGraw Hill. 
Thisisa 1,200 page textbook ofphysiology writtenbymorethan 
80 Spanish physiologists, many of whom are recognised spe
cialists in their own fields. The book represents the coming of 
age of Spanish physiology and the first all-Spanish contribution 
to comprehensive physiological scholarship. Even more impor
tant than the book itself is the determination of the contributors 
to carry this textbook into further editions for the use of genera
tions of Spanish-speaking students of Physiology. 

Conclusions 

Much has been achieved by Spanish physiology in the last 
decades but much more remains to be done. We look to the 
future with enthusiasm and with the hope that the current 
renaissance of Spanish culture will continue for many years to 
come. We also look forward togreater integration in Europe and 
to the strengthening ofour collaborations with other European 
nations, particularly with those like the United Kingdom, with 
a greater experience and tradition in scientific endeavours. 

FranciscoMora 
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Physiology In France: Facts and Concerns 

-- _{ - ./,. An observer attempting to assess 
Sthe present status of Physiology 
inthis country quickly comesaross the paradox that, while 

the population of card-carrying 
physiologists is decreasing, the 

Under the present DRED policy, Physiology departments with
out an EPST unit or plans for a future unit are considered 
inactive and receive precious little research funding. Some 
Physiology departments, especially in Medical Schools, are 
extremely quiet indeed on the research front, which is unfortu
nate given their teaching role. This regrettable condition can be
partly traced back to the early 1960s when the basic science 
departments of Medical Schools were reorganised. Their staff 
then got engaged in hospital duties in addition to teaching tasks 
and this left little time for research, especially for the younger 

Snumber . cal work is maintained in Fields represented in French laboratories include cardiovascu-, \il~ of laboratories by people amembers of the staff. 
(°t ! who do riot wish to call them-

selves physiologists.An illustra-

Live example is that "Neurobiology" is now preferred to 
"Neurophysiology" for the names of laboratories whose papers 
are nevertheless submitted and accepted for publication in The 
JournalofPhysiologyorin theJournalofNeurophysiology.But 
this matter of words can hardly be considered a specifically 
French trend. As a welcome exception to this trend, however, it 
is worth mentioning that one of the latest chairs created in the 
College de France is entitled "Physiologie de la Perception et de 
l'Action". 
Whatever their names, active laboratories have developed dur-
ing the last 25 years, not only in and around Paris but also in 
regional capitals like Bordeaux, Lille, Lyon, Marseille, 
Montpellier, Nantes, Poitiers, Toulouse and Strasbourg. Alto-
gether, the number ofscientists engaged in research that may be 
considered physiological - because it deals with the specific 
functions ofcells, organs or systems - is probably over 800. The 
size of this population clearly precludes the mention of indi-
vidual names or particular groups in the present brief survey. 
The complex organisation of this community deserves some 
comment because it occasionally perplexes foreign colleagues. 
In short, the main support for research comes via two routes: 
university (recently placed under the supervision of the Direc-
tion de la Recherche et des Etudes Doctorales or DRED) and 
government agencies now called Etablissements Publics 
Scientifiques et Techniques (EPST). In the fields explored by
physiologists, relevant EPSTs are the Centre National de la 
Recherche Scientifique (CNRS), the Institut National de la 
Santd et de la Recherche Mdicale (INSERM) and the Institut 
National de la Recherche Agronomique (INRA). CNRS or 
INSERM laboratories (or units) located within university
premises occasionally overlap with Physiology departments. 
Their mixed staffs belong either to the university or to an EPST, 
the main difference being that the university staff have teaching 
duties while the others do full-time research. The EPSTs pro-
vide the salaries for their own staff and support their units on a 
four year contract basis with a variable proportion (30-70%, the 
average percentage has been declining over recent years) of the 
unit expenditure. Another 20-40% is funded by the DRED, also 
on a four-year contract basis. The remaining fraction of support 
must be obtained from research funding bodies and/or charities 
An EPST unit can also be located in a specific campus, as is 
usually the case for INRA, or in a hospital. Prestigious institu-
tions such as College de France, Institut Pasteur and Ecole 
Normale Suprieure have very little staff of their own, and most 
of their laboratories are EPST units. For instance, a University 
or Colltge de France professor can be head of a CNRS unit 
located either in the Institut Pasteur or in the Ecole Normale 
Supdrieure. The complexity, however, mostly lies in the de-
scription, and the system works reasonably smoothly. 

lar control, development, endocrinology and neuro

endocrinology, immunology, kidney, cardiac and skeletal mus
clefibres, andreproduction.Neurosciencerepresentsthedensest
 
sub-group, as shown by the recent creation of a SociWtl des
 
Neurosciences which quickly gathered a membership of about
 
1,200. Relatively under-represented fields are comparative
 
physiology and human physiology in domains other than
 
neuroscience, and also nutrition, a rather surprising observation
 
considering the importance of all things gastronomic in the
 
national tradition.
 
With the development of elegant and productive methodologies
 
derived from work in cellular biology, the trend over the last two
 
decades has been to favour cellular, subcellular and molecular
 
approaches while integrative aspects have tended to become
 
marginalised. Cell culture, a powerful biological tool, is now
 
largely implanted, allowing studies of specific cell functions in
 
homogeneous populations. However, as discussed by Morel
 
(1992), using the example of renal cells, the survival of differ
entiated cell lines in culture conditions often entails a loss of
 
their original characteristics, so that one is sometimes left
 
wondering whetherall of thehugeamountof data obtained from
 
cell cultures is actually relevant to specific cell physiology.
 
The causes of the relative disaffection for integrative physiol
ogy will be a matter for future historians of science. However,
 
the result is that we now have only a small number of laborato
ries carrying out experiments in the area of vertebrate system

physiology and very few students trained to think about and
 
work with living animals and humans. Last year, the Acaddmie
 
des Sciences was sufficiently alarmed to issue a document
 
which clearly spelled out the dangers of letting this field lie
 
fallow. Such concern is not restricted to France, and it will not
 
be necessary here to dwell on the crucial importance of main
taining the culture of integrative physiology. It is obvious, for
 
instance, that investigations involving experiments done on
 
living organisms are and will be necessary to validate the
 
functional significance of data obtained with cellular and mo
lecular research (see later the comments on the papers of Silva
 
et al 1992 a, b).
 
As in other countries, anti-vivisectionist activity creates diffi
culties for physiology laboratories engaged in experimentation
 
on dogs, cats or primate species. Commando raids on laborato
ries have been widely publicised and the anti-vivisectionist
 
movement seems quite popular even though the public responds
 
very positively to the appeals of research funding charities. The
 
implicit idea is that research supported by the charities deals
 
mainly with molecules, cells, or at most species arousing less
 
emotion like mice and rats. Atany rate, the scientific community
 
has so far kept a low profile on the matter ofanimal experimen
tation and France lacks a Research Defence Society. The reason
 
for this shyness might be that, until recently, animal welfare
 
regulations were a bit loose, which is no longer the case. The
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housing of animals is subject to strict regulations and laborato-
ries must keep registers showing the origin and fate of all their 
animals, and animal experimentation cannot be carried out 
without authorisation. 

A further and major concern, again not specific to this country, 

are the problems met by young scientists in search of a position. 
French doctoral students usually get a three-year fellowship 
(about one and a half times the national minimum salary)from 
the Ministry of Research, but there is a severe lack of resources 
for postdoctoral workers. Young postdocs usually go abroad to 
train and come back after two or three years to enter the 
competition for an EPST position. University positions in 
Physiology are presently too sporadic to represent significant 

job opportunities for young scientists. In 1992, five CNRS 
positions were available in Physiology, with a ratio of about 15 
candidates per position (other fields were slightly better offbut 
not much). In keeping with French traditions, the selection is 
based on competitive examination or "concours" in which the 
candidates are judged on their interview with the jury, on their 
past work and on their research project. Hot debates between 
jury members are also influenced by the reputation (and/or 
power) of the laboratory in which the candidate provisionally 
has been accepted. There is general agreement among col-
leagues participating in juries about the excellent training and 

high quality ofmost candidates. Some of them have up to six or 
eight years of laboratory experience and impressive lists of 
publications. The general impression is of a sad waste of 
brilliant young people due to the shortage of positions. Unfor-
tunately, this situation is likely to persist over the next years for 
the following reasons. During the famous three decades of 
economic prosperity from about 1955 to 1985, efforts aimed at 
the development of basic sciences, with particular stress on 
biological sciences, have gradually built up a large body of full-
time scientists. Their salaries are now consuming considerable 
portions of EPST budgets (85% in CNRS) thus unavoidably 
encroaching on laboratory support. Asa further expansion of the 
Research Budget appears unlikely, a tight recruitment policy is 

considered necessary to check the growth of this huge salary 
bill. Retirements are not expected to produce significant num-
bers of free positions for another decade. 

The general shortage of research funds is a near universal 
problem and one consequence of this is that it can allow funding 
bodies to exert pressure as to the orientation of research projects. 
The pressure experienced by physiologists is exerted in two 
main directions. Firstly, pressure for applied science tends to 
drive Physiology laboratories toward health sciences and very 
soon toward ecology (see also Uwe Proske article in the July 
Newsletter), on the grounds that there is a social demand for this 
kind of science. There is no escape from the dependence on 
social demand because the present EPST policy has it that even 
the most basic science is no longer going to be totally supported 
by public funds. The need for support distributed by medical 
research charities with very specific scopes pulls Physiology 
deeper and deeper into the area of supply and demand. 

The second direction is methodological. A commonly expressed 
opinion here is that physiologists, instead of clinging to their\ 
traditional (meaning antiquated) methodologies, should rejuve- 
nate their experimental repertoire. Both CNRS and DRED are 
willing to encourage efforts made to implant modern method-
ologies in Physiology laboratories. Computer modelling is in 
rapid expansion with arecent developmentof interestin realistic 

models. Technology-consuming attempts to map the simultane-
ous activities of small neuronal subcompartments with high 

resolution optical recordings are held up as examples. And 
system physiologists are urged to collaborate with cellular or 
molecular biologists and/or toadopt as many of their methods as 
they can. A prototype of the sort of procedure that would be 
recommended may be found in the recent report of Silva et al 

(1992 a, b), who used molecular biology techniques to produce 
a strain of mutant mice in which a single gene had been 
inactivated. The gene in question controls the expression of a 
kinase necessary for the induction of long-term potentiation 
(LTP) of synaptic transmission in hippocampal pyramidal cells. 
The authors used electrophysiological methods to show that 
their mutant mice lacked LTP (Silva et al 1992 a). As LTP is 
believed to be a correlate of learning and memory processes, 
behavioural tests were further used to demonstrate an impair
ment of spatial learning in the genetically modified mice (Silva 
et al 1992 b). Whatever an expert might think of this work, it is 
merely taken here to illustrate what is meant by the injection of 
modem techniques into system physiology projects. The fact 
that the work comes from the laboratory of S Tonegawa, a 
molecular immunologist awarded a Nobel Prize in 1987, adds 
interest to the story because it goes to show that molecular 
people are aware of the need for validation of their data by 
integrative physiology approaches. This might herald a swingof 
the pendulum. 
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Physiology in Canada 

The Canadian Physiological 
'., v /Society is now more than 60 

i' years old. Its mandate as de
fined constitutionally is to 
promote the advancement of 
physiology inits widestsense. 
In today's world of science, 

. 
_ 

the existence of Physiology
J departments as separate enti

ties isnolongerassured.Thus
of communityitisa growing challenge to maintain a sense 

within the discipline of Physiology. Fortunately, more rather 
than fewer of our colleagues view themselves as physiologists 

despite the ever-increasing breadth of techniques and approaches 
that they use in the laboratory. 
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The Canadian Physiological Society has more than 500 mem-
bers, including a strong cadre of student members who inject 
spiritand vitality intoourorganisation. The largesizeofCanada 
prohibits us from holding frequent national meetings like those 
in the UK, but members enthusiastically attend the annual 
Winter meeting, held in January on an alternating schedule in 
Western and Eastern Canada. These meetings have tradition-
ally been held at ski resorts, with schedules that encourage both 
formal and informal opportunities to discuss scientific endeav-
ours and scientific politics. The two grow ever more entwined 
in Canada, too! CPS Winter meetings are very refreshing as the 
joie de vivre that characterises skiing seems to carry into the 
meeting rooms and can give a unique character to dinner. This 
Society is probably the only one where cross-country and 
downhill ski racing and curling constitute an integral part of the 
meeting. From a scientific perspective, oral 10-minute commu-
nications are still the rule. In North America, few opportunities 
exist to give oral communications at scientific meetings. Thus 
the CPS meeting is regarded as an important training ground 
where young physiologists can become experienced with for-
mal presentations and can meet other Canadian scientists in a 
relaxed environment. Funds are available through the Society to 
subsidise the travel of student members who present papers. 
The older members of the Society have long treasured the sense 
ofcommunity that this meeting creates. Physiologists also have 
a chance to meet during the summer, as part of a larger 
conference of the Canadian Federation of Biological Societies. 

An important role of the Canadian Physiological Society and 
the Canadian Federation of Biological Societies is to educate 
politicians and the public about the value and cost of doing 
science. This is a profoundly difficult task in a country where 
federal and provincial Governments both play key roles in the 
funding of universities and university research. However, Ca-
nadian physiologists long ago took up the challenge and have 
played important roles in shaping research policy. One comer
stone of that policy was the attempt by the Canadian MRC to 

avoid sharp fluctuations in funding. Thus we are greatly con
cerned by recent actions of the MRC in applying increasingly 
stringent cut-offs in grants competitions. This is not so much 
policy dictated by MRC itself, but one brought about by the 
overall financial problems of Government. We also watch 
carefully as our governments try to decideon new and improved 
ways for funding sciencethrough targeted research programmes 
and science-industry consortia. Most feel thateducation of both 
the public and the politicians has become an important respon
sibility of the scientist, but we are still not certain that we are 
making major inroads in either direction. However, a recently 
introduced $240m programme called the Network ofNational 
Centres of Excellence reflected the high quality of Canadian 
Biomedical Science by awarding four networks in these areas 
including one in Respiratory Diseases and one in Neuroscience. 
A central role of the Canadian Physiological Society is to 
recognise and foster excellent science. To this end, we are 
pleased to have elected DrA Huxley as our mostrecent honorary 
member, in 1992. Each year the J A F Stevenson award is 
presented to an outstanding young physiologist, who uses the 
funding to visit a different Canadian laboratory. The recipient 
this year is Dr John Hanrahan ofMcGill University who will be 
hosted by the Department of Physiology at the University of 
Western Ontario. The Sarrazin lectureship is also awarded 
annually to a distinguished Canadian physiologist, who is in
vited to address the Winter meeting as a keynote speaker. The 
recipient for 1993 will be Dr Andrew French. 

Canada is a country with many recent immigrants. Many of our 
members were brought up scientifically in British educational 
and research environments. They continue to attendmeetingsof 
The PhysiologicalSociety at various times. We hope that our 
UK counterparts feel equally welcome to participate in our 
meetings, and will encourage their colleagues to do the same. 

FrancisRichmond 

(Secretary, Canadian Physiological Society) 
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Articles
 

Neuropeptides In the autonomic control of 
the gut and circulation In fish and other 
non-mammals 

The study of physiological mechanisms from a comparative 
point of view can be particularly rewarding. Amazing similari
ties and fascinating differences between animal groups and 
species help the understanding of evolutionary mechanisms. 
The recurring similarities in a particular control system indicate 
a strong evolutionary pressure to maintain certain features, and 
point to their crucial importance in the persisting system. 
Variations in the control systems, on the other hand, may be 
essential for the survival of the species in a changed environ-
ment, or may allow invasion in a new habitat. Last but not least, 
comparative studies provide excellent opportunities to travel 
around the world to work in laboratories in more or less exotic 
places. 

There are certain problems encountered in comparative studies. 
To discern a completely reliable pattern, a minimal number of 
representatives from each type of animal group and preferably 
each type of habitat need to be investigated. Considering the 
existence of at least 50,000 extant non-mammalian vertebrates, 
not mentioning the numerous invertebrate species, this would 
involve endless amounts of repetitive research. This is not only 
time-consuming and boring, but also frowned upon by granting 
foundations and editors. As it turns out, a few species have been 
chosen to represent their groups, not necessarily because they 
are likely to possess evolutionary important features, but, like 
the chicken, cod and rainbow trout, simply because they are 
easily available as experimental animals. However, regardless 
of the incontinuity in information, patterns emerge which 
indicate a strong conservation ofparticular features, suggestive 
of their basic importance in the function of animal life. 

Conservationof neuropeptidesequences 

The boom in neurotransmitter studies during the last decade is 
correlated to the development of immunochemical methods. 
The combination of immunochemistry with sophisticated meth
ods of sequence analysis now allows chemical identification of 
the transmitters of a neuron, and, by the use of advanced laser 
microscopy and electron microscopy, the neuronal pathways 
can be studied in their finestdetails. However, there still remains 
a substantial amount of work before we can understand the 
physiological mechanisms behind the functions of these neu
rons. 
Comparative neuroscience is still in its infancy. There are 
numerous scattered observations ofneurotransmitters in periph
eral nerves ofnon-mammalian species,but the immunochemical 
methods used do not reveal the exact identity of the peptide; only 
more or less close relationships to the mammalian counterpart 
(which was usually used for the preparation of the antisera) can 
be established. However, where the sequence of the non-mam
malian peptide has been determined, a close similarity to the 
corresponding mammalian peptide is often found, particularly 
in the biologically active part of the molecule. For example, the 
first ten amino acids of the biologically active N-terminal are 
identical in porcine, dogfish and chicken vasoactive intestinal 
polypeptides (VIPs), and there are only 35 amino acids substi
tuted in the remaining 18 amino acids of the peptide. The 36 
amino acids long neuropeptide Y (NPY-like) molecules may be 
the best conserved of all, with an unbroken sequence of 17 
identical amino acids in the C-terminal of elasmobranch, 
holostean and goldfish NPY. Four of the five amino acids in the 

porcine VIP H S D A V F T D N Y T R L R K Q M A V K K Y L N SI L N NH, 
avian VIP S-S- F ------------ V - T Nlf 

- - I-------dogfish VIP S-IS I - I L - A NH2 
cod VIP S - F------ A ------ V - A NH, 

porcine NPY Y P S K P D N P G E D A P A E D L A R Y Y S A L R H Y I N L I T R Q R Y NH, 
human NPY-- ------------- M ------------------- NH2 
chicken NPY S---------- M ------------------- NH2 
frog NPY ....- ------------- M - K ----------------- NH2 
goldfish NPY - - T ------- --G -- E - - K ----------------- NH 2 
Torpedo NPY----------- G ------- K ----------------- NH2 

Fig) Vasoactiveintestinalpolypeptide(VIP) andneuropeptideY (NPY)from differentspecies,showing substitutionsinthe aminoacidsequence 
in comparisonto theporcinepeptide.NotethestrongconservationoftheN-terminalofthe VIP moleculesandtheC-terminaloftheNPYmolecules. 
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C-terminal pentapeptide are also identical in the ever increasing 
group of tachykinins isolated from different animals (Fig 1). In 
retrospect itcan beconfirmed that the unprecise immunochemical 
methods have, indeed, been quite accurate in identifying the 
general nature of neurotransmitters. 

Co-existence of neurotransmitters 

It is now clearly established in mammals that transmitters co-
exist, usually in a pattern that is pathway specific and provides 
achemical coding between neuron and innervated organ (Gibbins, 
1990). There are, as yet, few examples only of neurotransmitter 
co-existence in non-mammalian vertebrates, but the co-exist-
ence of a substance P-like and a CGRP-like peptide, which is 
characteristic of sensory neurons in mammals, has been oh-
served in perivascular nerves of the crocodile Crocodylus 
porosus. Another population of perivascular neurons in the 
same species contain tyrosine hydroxylaseanNPY-likepeptide 
and somatostatin (Karila et al, 1992; Fig 2). In the toad, Bufo 
marinus,somatostatin is present in cholinergic neurons inner- 
vating the heart (Campbell et al, 1982). 

N PY/THSOThe 
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Fig 2 Schematic picture of the types of immunoreactivityfound in 
perivascularnervesofvesselsto thecrocodilegut,andtheirdistribution 
to the medioadventitialborderand/or the adventitia.BM, bombesin; 
CGRP, calcitonin gene-related peptide; GAL, galanin; NPY, 
neuropeptide Y, SOM, somatostatin;SP, substance P; TH, tyrosine 
hydroxylase; VIP,vasoactiveintestinalpolypeptide.TH isamarker of 

adrenergicneurons. 

Neuropeptidesin the control of gut motility 

Several neuropeptides, demonstrated in enteric nerves of the gut 
by the use of immunohistochemistry, have an effect on gut 
motility. In general, tachykinins and galanin are excitatory on 
the non-mammalian gut, while VIP is usually inhibitory on gut 
smooth muscle. Several peptides, including bombesin/GRP, 
gastrin/CCK, opioids and neurotensin show varying effects, 
depending on tissue and species. 

The same transmitter may have different effects on stomach and 
intestine. This is the case with the bombesin-related peptide 
litorin, which is excitatory on stomach preparations, but inhibi-
tory on the intestine in the cod gut (Holmgren & JOnsson, 1988). 
Neurotensin has an excitatory effect on longitudinal smooth 

muscle, and an inhibitory effect on circular smooth muscle of 
the gut of the mudpuppy, Necturusmaculosus, which is com
patible with an involvement in a shortening and widening phase 
of the gut (Holmgren & JOnsson, 1991). 
Few cases of neurotransmitter interactions have been estab

lished in non-mammalian vertebrates. One example, however, 
is the potentiation of the response to acetylcholine caused by 
bombesin in the gut of the rainbow trout and cod (Thorndyke & 
Holmgren, 1990); another is the potentiation by NPY of the 
response to noradrenaline in skate coronary arteries (Bjenning 
et al, 1991). 
Complicated neuronal interactions are involved in the control of 
gut motility patterns such as receptive relaxation, mixing of 
food, gastric emptying and peristalsis. The physical passage of 
food through the gut has been studied extensively by X-ray, 
particularly in fish, and sophisticated mathematical models 
have been constructed, but little attention has been paid to the 
involvement of enteric nerves in this. We know now that 
cholinergic nerves and CCK affect gastric emptying time. CCK 
delays gastric emptying, but increases stomach motility and 

causes expulsion ofbile from the gall-bladder, which is compat
ible with the view that food in the intestine is treated in boluses 
released intermittently from the stomach (Aldman et al, 1992). 

distension of the stomach wall on reception of food initiates 
a first phase of rapid relaxation ("gastric receptive relaxation"), 
which is followed by the onset of contractile activity. In the 
rainbow trout, cholinergic and serotonergic neurones stimulate 
the contractile activity, and this is modified by inhibitory 
somatostatin acting on the cholinergic neurons, and inhibitory 
VIP-neurons acting on the serotonergic neurons (Grove & 
Holmgren, 1992). Other types of contractile activity of the fish 
gut involve substance P-like tachykinins, which may actdirectly 
on the smooth muscles, or indirectly via cholinergic and/or 

serotonergic neurons (Fig 3). Results obtained from fish so far 
indicate that there is an evolution in the tachykinin control 
system, from a hormonal effect in the earliestdeveloped species, 
viaa direct neuronal effect to an indirecteffect via a second neuron 
in the latest developed species (Jensen & Holmgren, 1991). 

SST S
 

BM (D - 5-HIT 
GAL 

+ 

Fig3 Schematicpictureofthe types ofnerves affecting gut motility in 

fish. Established interactions are indicated in thefigure. The figure 
summarizes resultsfrom several studies in different species offish, 
predominantlythecod andtherainbow trout. ACh, acetylcholine;BM, 
bombesin; GAL, galanin; 5-HT, 5-hydroxytryptamine; SST, 
somatostatin;SP,substanceP;VIP, vasoactiveintestinalpolypeptide. 

21 



Neuropeptidesin the controlof bloodflow 

Studies of the effects of neuropeptides on the blood circulation 
have focused on gut blood flow. Blood flow to the gut increases 
during digestion, but decreases during exercise. Bombesin and 

substance P increase flow to the gut in the fish and crocodilian 
species that have been investigated. VIP increases the flow in 
teleost fish, but not in the elasmobranch dogfish Squalus 
acanthias.The increase in gut blood flow is not always depend
ent on a decrease in resistance of the visceral vascular b 
(dilation ofgut blood vessels), but can be partly or solely due to 
an increase in arterial blood pressure. The involvement of these 

peptides in postprandial events or exercise remains to be eluci-

dated (Nilsson & Holmgren, 1992). 
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The action of muscles in swimming fish 

Recently, striking differences in the mechanical performance 
have been demonstrated for slow muscle fibres from different 
spots down the trunk of continuously swimming fish. This was 
elucidated by an integrated analysis of body kinematics, mus-
cle-fibre strain variations, electromyography, and mathematical 
modelling of the sarcomere dynamics. 

Productionof bending moments by thefish trunk 

By activating its muscles, a swimming fish generates thrust by 
pushing against the water. This involves the production of 
bending moments along the trunk (varying both in time and 
position). The term bending moment may be explained by 
considering a beam, clamped atone side (Fig la). Let forceF be 
applied at thecentreof the free end of the beam. The net bending 
moment, M, along the beam is equal to F.x, where x is the dis-
tance from the applied force (we neglect mass effects of the 
beam). To obtain mechanical equilibrium, M has to be balanced 
by (tissue) forces inside the beam. At the clamping side, M is 
maximal and so are the resisting internal forces. Now, consider 
the right side of a cross-section somewhere along the beam 
(Fig lb). Tensile stresses act in the upper part of the beam, 

W ~ W~Ij(c) 
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Susanne Holmgren 

This article is a summary ofa Plenary Lecture presented at the 
Comparative Physiology Designated Session at the St Andrew's 
Meeting. 

whereas compressive stresses act at the lower side of the cross
section. This stress distribution, summed as two horizontal 
forces in Fig 1b,exactly represents the applied bending moment 
M in Fig lc. Parallel to the cross-section, shearing stresses act, 
resulting in a downward force F over the cross-section. 
The interaction between fish and water, results in a pressure and 
shear-stress distribution over the body surface. Using much 
more complicated calculations, net bending moments, caused 
by the external forces, may also be calculated for a swimming 
fish (Fig ld). This approach was followed by Hess & Videler 
(1984), who estimated the external forces on a continuously 
swimming saithe, which was filmed in a large tank. They found 
the bending moments down the trunk to fluctuate in phase (like 
a standing wave). This is in contrast to the changes in lateral 
curvature which have a travelling wave character (Fig 2a). The 
method used by Hess & Videler (known as the inverse dynamics 
approach), cannot, unfortunately, predict by which structures 
the net bending moments are produced. A force distribution 
model is required which takes into account the separate contri
butionsof musclefibres, vertebral column, ligaments, myosepta, 
muscular bones, ribs and skin. Such a model is notavailable and 
is a major challenge for future studies. Nevertheless, it was 
suggested that the muscles produce force which is roughly in 
phase with the calculated net bending moments. 

In fish prosure and shcar-sircs dist,,ik on 

~ 

Fig I (a) Beam clamped at left side. At distancexforce F at right side causesa bending moment K = EA. (b) Horizontal (tissue)forces at cross
section represent bending moment M as shown in (c). (d) In the fish, net bending moments may be calculatedfrom the external hydrodynamic 
forces on the fish. To achieve this, the fish is (mathematically) divided in a series of thin slices (Hess & Videler, 1984). (e)For each slice, the 
shearingforces and bending moments are evaluated given the hydrodynamic force L. 
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Work output by muscles fibres down the trunk 

If Hess & Videler's suggestions are right, muscle fibres down 
the trunk would be active (and generate force) during different 
phases in their lengthening-shortening cycle. This would result 
in significant differences in the work output by fibres from 
different locations. To investigate this further, van Leeuwen et 
al (1990) tried to isolate, in their analysis, the mechanical 

behaviour of the muscle fibres from other tissues. They filmeda 
a continuously swimming carp while electromyographs were 
taken of the slow muscle fibres at eight spots down the trunk 
(Fig 2b). The quite simply arranged slow fibres lie as a thin strip 
directly under the skin. From the recorded body deformations, 
the length changes of the muscle fibres were estimated. The° 
fibres down the trunk were indeed found to be active during 
different phases of the lengthening-shortening cycle. Normal-
ised values for the force, work and power output were calculated 
for the fibres down the trunk using (1) a geometric sarcomere 
model, (2) data about the myofilament lengths, and (3)physi-
ological data about the muscle fibres. The calculated net work 
done by the fibres in one cycle is shown in Fig 2c. Over most of 
the trunk, the work output is positive, since the muscle fibres 
mainly produce force during the shortening phase. In the anal 
region, however, net work output is very low, while negative 
work is done (ie energy is absorbed) in the caudal peduncle. The 
estimated negative work output for caudal muscle fibres is 
probably overestimated because effects of collagen fibres, con
nected in series to the muscle fibres, were not included. Dissec
tions show that such fibres are especially abundant and rela-
tively long in the caudal region. Forceful stretching of the 
muscle fibres may be reduced at theexpenseofstretchingofthe 
collagen fibres. The elastic energy stored in the stretched colla-
gen fibres may again be released in a useful way. 

The work absorbed by the posterior muscle fibres must be 
produced by anterior fibres. This seems to be an unfavourablesituation. The caudal peduncle of the fish transmits forces to the 
tail blade, which pushes against (iedoes work on) the water. The 
advantage of the force producing muscle fibres in the ter 

postenor 
region is the opportunity to regulate the stiffness of the caudal 
peduncle. This may result in a better overall hydrodynamic 
performance, which could more than compensate the energy 
losses in the posterior muscle fibres. This argument requires 
experimental tests and holds only for fishes which use different 
swimming styles. Open water specialists, like mackerel, seem to 
be better off posteriorly with only collagen fibres, which return 
most of the absorbed strain energy in elastic recoil. 

The conclusions made by van Leeuwen et al(1990) were based 
on calculations of the sarcomere dynamics from physiological 
data. Fortunately, several research groups in the UK have now 
made recordings of the mechanical work output of muscle-fibre 
bundles that were isolated from the body musculature (eg 
Altringham &Johnston, 1990 forbullrout,andCurtin&Woledge, 
1988 for dogfish). To study the mechanical role of the muscle 
fibres in the body, strain variations and activation patterns were 
posed upon the fibres resembling in vivo circumstances. The 
experimental results generally support the calculated work 
output and thus the above viewpoint of a variable mechanical 
output of the fibres down the trunk. 

Conclusionsandperspectives 

The muscle fibres form part of a highly complex mechanical 
system under control of a nervous system. Mechanical experi- 
ments on isolated muscle fibres alone cannot elucidate the 
mechanical role of the muscle fibres in the body. They provide, 
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Fig 2 (a) Outlines of a continuously swimming carp. (b) Positions 
(numberedIto8)alongthetrunkwhereelectromyographicrecordings 
were taken from slow muscle fibres. (c) Values of normalized work 
outputinoneswimmingcycle. (a)and(b)aftervanLeeuwenCiaj.(1990). 
(c) after van Leeuwen (1992). 

however, essential information about the mechanical properties 
of important building blocks of the fish trunk. To understand the 
function of the individual muscle fibres, one has to elucidate 
how the collective behaviour of the muscle fibres leads to the 
actual swimming movements. This requires specification of(l) 
the mechanical interaction between muscle fibres and other 
force transmitting structures like myosepta and skin and (2) the 
interaction between fish and water. Many laboratories deal with 
the second aspect, whereas relatively few have studied the 
complex architecture of the trunk. A good exception is the
classical work by Alexander (1969), who suggested that the 

muscle-fibre arrangement allows almost similar contraction 
amplitudes of muscle fibres from different locations. To fill an 
essential gap in our knowledge of muscle functionin fish 
swimming, tackling of the problems of (1) the transmission of 
dimensional muscle-fibre arrangement and the complex shape
of the myosepta is now urgently needed. 
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Intracellular pH and Its regulation 

Introduction 

It is perhaps hard to get excited about intracellular pH. All agree 
pH, is biochemically important. But physiologically? Perhaps 
that's its problem - it falls between two subjects. Protein shape, 
enzyme activity, evenchannel selectivities are influenced by the 
free hydrogen ion, or proton, concentration. But most physiolo-
gists find ph, boring, and refuse to worry about it. As long as the 
Ringer pH is correct, pHI is usually assumed to be normal. But 
can it be so assumed? Rarely -only if bicarbonate and COlare 
presentorthepreparation has pHi-regulatory mechanisms which 
do not need bicarbonate. While most cells can keep their pHi 
close to normal without added bicarbonate, they need it for rapid 
regulation. And all cells buffer H4 ions (and probably Ca too) 
better with bicarbonate present. The following article is not a 
review, but a personal account of the main points about 
intracellular pH in nerve, muscle and glial cells that I think all 
physiologists should know. Most of the mechanisms described 
seem to be the same in other types of cell so far investigated. 
I cannot overemphasise the importance of bicarbonate. Do you 
bubble CO 2 through your solutions? 

MeasuringintracellularpH 

Until about 20 years ago it was hard to measure pH, more than 
once. The preparation had to be equilibrated with a weak acid or 
base and then analysed destructively. Peter Caldwell in the 
fifties managed to make pH mini-electrodes for squid axons and 

Na , K , CI and other ions as well as pH can be measured with 
ion-sensitive microelectrodes. They have the advantages that 
they are easy to calibrate, and force the user to measure the cell's 
membrane potential. Thus it is easy to tell when the cell isactive, 
quiescent or even dead. But such microelectrodes can only be 
used on large or tough cells, and they can be very hard to make. 
(Please don't ask about calcium!) Fluorescent indicators are 
good forCa and pH, andpossible forotherions. Once you have 
the setup, they are easy to use, cause no mechanical damage and 
can be used on small cells. But in some cases the pH, of a cell 
ghost can behave in quite a lifelike way! 
Methods availableto challengepH. - or how to 

loada cell with acidor alkali 

Large and robust cells (like snail neurones!) can be directly 
injected or dialysed with low pH solutions, but most pHrdis
placement hasbeen doneby using weak acidsor bases as proton 
carriers. The most physiological of the proton carrers is COh 
highly permeant through membranes and present in vivo at such 
high levels that the normal extracellularHCO 3 isabout 20 mM. 
Adding or removing CO2changes pH, through the crucial reac
tion with water, catalysed in most cases by carbonic anhydrase: 

CO2+ H2O H2CO 3 H.+ HCO3.-

Adding CO 2to theexternal solution (and bicarbonate to keep the 
external pH constant) rapidly adds protons to the cell interior
and thus lowers pHi .Removing it from an equilibrated cell raises 
pH,. (This effect of removing external CO 2 is sometimes for
gotten by people who culture cells in a CO2incubator but do
 
experiments without CO).Since bicarbonate isrequired for
 

crab muscle fibres. He measured pH and confirmed that it most p11-regulating mechanisms, many investigators have pre
changed rapidly with C02. He did not explore the mechanism 

ofpH, regulation. Microelectrode investigation of this started in 
about 1975. I started making recessed-tip glass pH
microelectrodes to use in snail neurones, and Walter Boron went 
to Vancouver and learnt to make Hinke-style microlectrodes 
suitable for squid axons. A few years later pH-selective organic 

in the tips of silanisedcocktails were developed for use 
micropipettes, making it possible to make much sharper 
microelectrodes. Finally fluorescent dyes like BCECF and 
SNARF were invented, which can be used on almost any cell 
that can be kept alive on the stage of an inverted microscope. It 
is also possible to estimate pH using nuclear magnetic reso-
nance, but only in multicellular preparations. Fig 1sketches the 
two most widely used methods for single cells. 

Xenon lamp 
I 
Srotating fiter 

wheel 
pE Wion 

6-- photomultiplier 
0 

Cell penetrated with pH and Cell loaded with 

reference mocroelectrodes fluorescent dye
 

Fig IDiagram outlining two different ways ofmeasuring intracellular 
pH. On the left pH and reference microelectrodes measure pH,and 
membrane potential; atechnique only suitablefor relatively large and 
resilient cells.On the right the cell has been loaded with adye such asBCECF whichfluoresces in apH-sensitive way. 
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ferred to apply and remove ammonium ions to add protons.Ammonium ions enter most cells quite rapidly via cation chan
nels, but are then trapped by the negative membrane potential. 
When the ammonium solution is removed from outside the cell, 
the ammonium ions shed a proton and leave as ammonia, thus
acid-loading the cell. 

Buffering 

This important process is widely misunderstood. Many stu
dents, and Idaresay some maturephysiologists, think it prevents 
pH changing, which it never does. Buffering only reduces pH 
change when acid or alkali are added to a solution. No matter 
how high the buffering power, pH will have to change a little 
maybe undetectably. So when an intracellular acid or alkaline 
load is imposed on a cell, the short-term pHichange depends on 
the size of the load and the intracellular buffering power. This is 
typically so large that 1 mM of acid per litre of cell water will 
cause pI,to change by less than 0.1 units - say from 7.1 to 7.0. 
If there was no buffering pH, would change to about 3, the pH 
of a 1 mM solution of HCl. Putting it another way, the free H 

concentration increases by about 10nM instead of by 1mM. 
Thus about 9,999 protons are taken out of circulation for each 
one allowed to stay free. No other ion is as well buffered, only
Ca even has a buffering power worth mentioning. 

The effect of CO2 on intracellular buffering has been understood 
theoretically for many years and has now been confirmed 
experimentally. Intracellular buffering is much higher with 
physiological CO2 and bicarbonate levels outside and inside the 
cell.CO2is so highly permeable thatextracellularCO 2effectively 
clamps intracellular CO. This endows intracellular bicarbonate 
with super-potency, although I find it hard to explain why interms that convince a typical student! 



Ionicmechanisms ofpH8 regulation 

Alas for those who hoped there was only a simple proton pump 
to regulate pHi, there seem to be at least five different mecha-
nisms in animal cells which can work to restore pI- to normal 
after a disturbance. The three best-known ones for acid extru-
sion are modelled in Fig 2. 

HC03- Na+ Na 2HC03-
Na+pe a +

-4epmexcept 

/ HH+ ) 
cytoplasm 

Fig2 Three mechanismsfor acid extrusionfrom animalcells.,/ 

The first and most important (but I could be biased!) is the Na-
dependent CI-/HCO3 exchanger first investigated in snail neu--
rones, squid axons, and barnacle muscle fibres. (It may transport 
a second HCO3 ion in rather than the H out shown. Such-
movements are of equal effect on pH, of course.) It has been 
found in a wide variety of nerve and other cells since, often 
apparently working in parallel with the second mechanism, the 
Na/H exchanger is inhibited by amiloride. This second mecha- 
nism seems to be the main one in cardiac and striated muscle, 
and is the only one available to cells bathed in bicarbonate-free 
salines. Since many early studies were done without this vital 
anion, Na/H exchange was often thought to be the main mecha-
nism for pH, regulation. But it is inherently only half as efficient 
as the other two mechanisms, which both use the entry of oneNa 
ion to drive the extrusion of two H equivalents. Perhaps Na/H 
exchange is primarily a mechanism for cell volume regulation.The third mechanism, Na-2HCO;- co-transport, seems to b 

found so far only in kidney, where it was discovered by Boron 
& Boulpaep, and glial cells. Since the coupling is not 1/1, the 
mechanism is electrogenic and thus potential-sensitive. This 
may allow glial cells to pay an important part in regulating 
extracellular pH (Deitmer & Schlue, 1989). 

Distinguishing between the two sodium and bicarbonate-requir-
ing mechanisms shown in Fig 2 can be very difficult. Both are 
inhibited by stilbene derivatives such as SITS and DIDS, and 
neutralise two H equivalents for each Na entering the cell. 
Perhaps the best test to tell them apart is to reduce internal 
chloride, although this can take some time. Figure 3 shows a 
recent experiment of this kind on rat pyramidal hippocampal 
neurones. These cells show little pHi regulation in the absence 
of bicarbonate. When CO, and HCO3- are applied in chloride-
free saline, pH,at first recovers as fast as it does normally. But 
as shown in Fig 3, the second and third exposures to HCO3-
produce much slower and incomplete recoveries. After a short 
time in normal chloride, a fourth exposure to CO2produces apH1 
recovery as fast as the first. 

The two additional mechanisms for pH, regulation which have 
been described so far are simple CI-/HCO, - exchange as in the 
red blood cell, and an electroneutral Na-HCO3- co-transport so 
far seen mainly in cardiac cells (Dart &Vaughan-Jones, 1990). 
It appears that the CI-/HCO exchanger is mainly active in-
alkali extrusion. All five mechanisms rely on the energy stored 
in the sodium or chloride gradient rather than ATP, although 
ATP is required at least in squid axon, for normal operation. 
I suppose the relationships between the different transporters 
will not be clear until the molecular biologists have dissected 
them. Most physiologists only need to know that intracellular
pH is rapidly and effectively controlled by mechanisms all 

one of which require bicarbonate. 
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Fig3Theeffectofchloride-freesuperfusiononpHirecoveryinaBCECF
loadedisolatedpyramidalhippocampalneurone.pHiwas challenged 
four times by applying 5 % CO2, 24 mM HCO -buffered solutionsas 
indicated.ThearrowsshowtheperiodsofactivatedpH,regulation Final 
calibrationwas done with nigericin(Schwiening & Boron, unpub
lishedobservations,reproducedwith kind permission) 

CurrentpH i researchin the UK 
I have been asked to locate the more active groups working on 

pH, in the UK. I am surprised to find how many there seem to be. 
Mine alas is no longer one. In Oxford University's Physiology
Lab Richard Vaughan-Jones is leading elegant work on pH in 
heart and carotid body cells, with both microelectrodes and 
fluorescent dyes. There are also Wilkins and Hall working on 
chondrocytes. In the Radcliffe Infirmary Radda's group uses 
NMR sometimes to study pH. Then there is Susan Wray's group 

in Liverpool working on smooth muscle pH, now with fluores
cence. There seem to be several people in Manchester, in both 
the Department ofMedicine and that ofPhysiological Sciences. 
In Cambridge there are more biochemists using NMR to follow 
pH,, while at the Institute in Babraham Bill Mason and his 
colleagues now sometimes combine pH and pCa measurements 
with his fluorescent system. In London people measuring pH 
include Macleod and Harding at the National Heart and Lung 
Institute, and several people at StThomas's. Apologies to others 
I have missed. 

Roger Thomas 

See overleaffor suggestedfurther reading. 
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Further reading 

For the full historical approach I recommend the exhausting review: Other recent papers to note: 

Roos, A, & Boron, W F (1981) Intracellular pH. Physiol Rev 61: Dart, C&Vaughan-Jones, RD(1990)AHCO3--dependentmechanism 
296-434. regulates pHi from an acid load in isolated sheep cardiac Purkinje 

fibres. J Physiol430: 74P. 

Then there is my Physiological Society Review Lecture, which is 
profusely illustrated and still relevant and very readable: 

Thomas, R C (1984) Experimental displacement of intracellular pH 

and the mechanism of its subsequent recovery. JPhysiol354: 3-22P. 

A more recent review is that by Chesler: 

Chesler, M (1990)The regulation and modulation of pH in the nervous 
system. ProgNeurobiol34: 401-427. 

Deitmer, JW&SchlueW-R (1989) An inwardly-directed electrogenic 
sodium-bicarbonate co-transport in leech glial cells. J Physiol 411: 
179-194. 

Schwiening, C J & Thomas, R C (1992) Mechanism of pH, regulation 
by locust neurones in isolated ganglia: amicroelectrode study.JPhysiol 
447: 693-709. 

Microelectrode Techniques for Cell Physiology - A Workshop 

The Laboratoryof the MarineBiologicalAssociation,Plymouth, UK 

The tenth Plymouth Microelectrode Techniques Workshop will take place at the Laboratory of the Marine Biological 
Association between 8 and 22 September 1993. Instruction will be given in basic technical areas of electronics, microscopy 
and computing, and in more specialised applications of microelectrode, patch clamp and optical methods. Six techniques 
areoffered - two microelectrodeand single microelectrode voltageclamp, patch clamp methods, ion sensitive microelectrodes, 
optical measurement of ion concentrations, and cell labelling by dye injection. Students spend three days working with each 
of the three techniques. Practical tuition is 1:1 and lectures are given in the practical topics and in other techniques such as 
bilayer recording and flash photolysis. 

The workshop takes 16 students, usually comprising 8 to 11 postgraduate and 5 to 9 post-doctoral scientists, usually 5 or 
6 from overseas. Accommodation is in guest houses near the laboratory. The fee is £975 including accommodation, lunch 
and allowance for evening meal. Some half bursaries are provided. Details from David Ogden, National Institute for Medical 
Research, The Ridgeway, Mill Hill, London NW7 1AA. 

The Workshop is supported by The Physiological Society, the Marine Biological Association, the Company of Biologists, 
the MRC and SERC. 

A copy of "Microelectrode Techniques - the Plymouth Workshop Handbook" is provided. It can also be obtained from 
Portland Press, tel (0206) 46351, price £16. 

26 



Events Organised or Sponsored byThe Society 

IUPS Glasgow '93 - Update on the scientific programme 

Members will know that the programme consists of symposia, poster sessions, workshops, plenary lectures and a small number of 
invited lectures. The symposia have been arranged in themes which will be supplemented by the poster sessions and workshops 
when the abstracts have been received. One of these symposia (Disorders of learning and memory) has been sponsored by the 
International Brain Association (IBRO) and another (Legislation for animal experiments) has been sponsored by the Federation of 
European Physiological Societies (FEPS). 

Invited Lectures 
There will be four Plenary Lectures. These will be given on the mornings of Monday-Thursday from 8.30-9.15 am. The speakers 
will be: 

Bert Sackmann, Sidney Brenner,Lewis Wolpert, Terence Sejnowski 

Named Lectures 
Apart from the plenary lectures, there will be the named lectures associated with IUPS Congresses and an additional lecture in 
memory of Professor Eric Neil who was President of IUPS from 1974-1980. Short bibliographies on each named lecturer were given 
in the last issue of the Magazine. The speakers invited to deliver these lectures are: 

Bernard Katz, Walter Boron,Axel Michelsen, Ernest M Wright, Robert F Schmidt, Bjdrn Folkow 

Workshops 

A number of workshops will be arranged and will be based on abstracts submitted as posters. It is hoped that these workshops or 
informal symposia will incorporate the most recent material. A small number of subjects have already been identified for the 
workshops. They will include: 

No Title Organiser 

87 Metabolic and anatomical limits to aerobic muscle performance E Weibel Switzerland, S Egginton UK 

88 Why should GABA excite and inhibit the thalamus? V Crunelli UK 

89 Non-linear dynamics in physiological systems A V Holden UK 

90 The pathophysiology of serotonergic systems P L R Andrews UK, M-A Pilot UK 

91 Novel techniques in cell imaging. A Somlyo USA, A Scarpa, USA 

92 Mechanisms of egg activation: maturation, fertilization, cell division M Whitaker UK, E L Chambers USA 

93 Computers in research and teaching in physiology F Bowser-Riley UK 

94 Diagramming physiological processes C Allweiss Israel 

95 Striated muscle fibre types N Spurway UK, J Litnnergren Sweden 

96 Fuel metabolism T J Rink USA 

It is intended to provide a special area where microcomputers will be available for those who wish to present software. The area 
will be available for presentation of material generated for research purposes or for simulations and other software used in teaching 
students. Delegates with an interest should include 93 in their choices in Box 3 of their Registration form. 

Other workshops may be added to the list as abstracts are received. 
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Symposia 

Given below is a list of the themes which are being planned together with the titles of their constituent symposia. After each 
symposium title, the names of the organisers are given and in some cases they are followed by a list of names of some of those who 
have been invited to participate. 

No 	 Title Organiser 

Ion Channels 

01 Structure and properties of membrane channels R Aldrich USA, S G Cull-Candy UK 

02 Calcium channels 

Participants:R W Tsien, L Birnbaumer,T Snatch, FHofmann 

R W Tsien USA 

03 Channel modulation by G-proteins, second messengers 

and intracellular factors 

A Dolphin UK, N Standen UK, Hescheler Germany 
A M Brown USA 

Participants:D Pelzer,J Hescheler,A C Dolphin,B Ilille, R Fischmeister,D Armstrong, D Clapham,A M Brown, 

S A Siegelbaum,N Standen,H Matsuda, M Welsh, F Sepulveda,D A Brown, K-W Yau 

Intracellular Ions 

04 Structure and properties of pumps and transporters I M Glynn UK, JKaplan USA, E Wright USA 

05 Regulation of cell magnesium A Scarpa USA 

06 pH regulation and function R D Vaughan-Jones UK, S Wray UK 

Synaptic Mechanisms 

07 Synaptic transmission, excitatory and inhibitory mechanisms J S Kelly UK, J-P Changeux France 

and modulation 
Participants:T Claudio,J-L Galzi, Z W Hall, S Wonnacott, W Airners, D A McCormick, G L Westbrook,B H Gahwiler,L Fagni,
 

J S Gillespie,A North, J Bockaert,F Edwardes, H S Hlaas,JLambert, R Rahamimoff, P G Haydon,F Benfenati, VA Chiappinelli,
 

H Korn, J Edry-Schiller, K Krnjevic, H Betz, JGuastella, M Kamermans, K Kaila, V Crunelli, R L MacDonald, H Thoenen,
 

M Kuno, K Appenteng, P M Larkman, J L Barker, T Smart, E Cherubini, R Grantyn, P Gordon-Weeks, J S Kelly
 

08 	 Neurobiology of peptidergic afferents A J Harmar UK, H P Rang UK, I Black USA 
Participants:JSzolcsanyi, P K Mulderry,A J Harmar,S Brain,C R Morton, C Maggi, D M McDonald,P H Patterson 

09 	 Muscarinic mechanisms T I Bonner USA, D Brown UK 

Participants:T I Bonner, N J Birdsall, A Levey, T Haga, D E Clapham, T B Bolton, YMaruyama, W Giles, D A Brown 

Sensory Transduction and Peripheral Processing 

10 	 Photoreception and the retina, photoreception and chemoreception, A Kaneko Japan, T Lamb UK, G Gold UK, 
hair cells and mechanoreceptors J Ashmore UK 
Participants:D A Baylor,K P Hofmann,T D Lamb, I B Kaupp, V Torre,M D Bownds, PA McNaughton, H R Matthews, 

E N Pugh, R Reed, G Lowe, R F Margolskee, B Lindermann 

11 	 The physiology of pain T Kumazawa Japan, A W Duggan UK 
Participants:E Perl,H Rang, W Janig,G Bennett, A Mizumura, W Willis, Y Kuraishi,H-G Schaible, Z Wiesenfeld Hallin, 

R Clarke,PD Wall, G Gilbaud, TA Lovick 
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No Title 	 Organiser 

Visual Systems 

12 Exploring the functional organisation of the human cerebral cortex 	 S Zeki UK 

Participants:R Hari,J Mazziotta,A Damasio,R S J Frackowiak,W Fries,S Zeki, J Watson, Belliveau 

13 Control of head and eye movements 	 0 Hikosaka Japan, G R Barnes UK 

Participants:I Collewijn, D Guitton, B Peterson 

Cerebral Cortex 

14 Cortical oscillations, synchrony and circuitry 	 JGRJefferys UK, MJGutnick Israel, RDTraubUSA 

Participants:J G R Jefferys, R K S Wong, R Miles, S Thompson, R S G Jones,M J Gutnick U Heinemann,H V Wheal, R D Traub,
 

G Buszaki, I Mody, W Wadman, V Crunelli,D McCormick, B Connors,D A Prince,A Larkman, K Douglas,K A C Martin,
 

Y Fregnac,W Singer,T Kndpfel, Y Yarom, R Llinds
 

15 Cognitive neuroscience 	 C Blakemore UK, M Posner USA 

Participants:DLaBerge,G Berlucchi, JRequin,M C Bushnell, M Rugg, A Henik,S Rao, M Posner,M Iwata , Y Abdullaev, 

K Patterson,M Gazzaniga,S Dehaene,C Blakemore 

16 Disorders of learning and memory (IBRO Symposium) 	 B Milner Canada 

Learning Memory, Development and Regeneration 

17 Neural basis of learning and memory including LTP and LTD 	 D L Alkon USA, L J Bindman UK, G Horn UK,
 

C D Woody USA
 

Participants:L Weiscrantz,J O'Keefe, C D Woody, E Kandel,D Alkon, J Moore, G Horn, B Keverne, R W Tsien,J Jack,T Bliss,
 

M Ito, F Crepel,W Singer,M Mishkin, Y Miyashita,K Shibuki, 0 Vinogradova,A Doupe,L Voronin, L Bindman,A Artola,
 

JConnor,A Baranyi,HAsanuma, C Barnes
 

18 Homeobox genes in neural development 	 D J Price UK 

Participants:D J Price,R White, C J Wedeen, R Hill, R Krumlauf 

19 Cellular and molecular mechanisms of neural development 	 N R Saunders Australia, J Nicholls Switzerland 

Participants:K Mollgdrd,L Rubin, H Van der Loos, L Beazley, E Shooter,M Luskin, N R Saunders,J Fernandez,M Noble, 

JNicholls, M Westerfield 

20 Neural regeneration and transplantation 	 R Lund UK 

Somatosensory Sensation and Hearing 

21 Discriminative and active touch 	 K 0 Johnson USA, Y Iwamura Japan, J Phillips UK 

Participants:H Burton, E P Gardner,A W Goodwin,S S Hsiao,Y lwamura,R HLaMotte, V B Mountcastle,R Romo, 

M A Srinivasan,C J Vierk, JPhillips,K Johnson,B Edin,M Rowe 

22 Plasticity in the somatosensory system 	 R Dubner USA, C Woolf UK 

Participants:M A Ruda, G JBennett, R E Coggeshall, M Fitzgerald,PJ Hand,M M Merzenich,P S de Stefano,E G Jones,M Devor, 

S B McMahon, T Pons, M Jaquin,L I Benowitz, C J Woolf, D Simone, B JSessle, G Westbrook 

23 Processing of complex signals in the auditory system 	 L Aitken Australia, E Evans UK, D Medvedev
 

Russia
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No 	 Title Organiser 

Striated and Cardiac Muscle 

24 	 Skeletal muscle: crossbridges H E Huxley USA, D R Trentham UK 

Participants:K C Holmes, H E Huxley, M Irving,V Lombardi,R M Simmons, T Yanagida 

25 	 Molecular aspects of excitation-contraction coupling K Beam USA, C C Ashley UK 

26 	 Cardiac muscle excitation and contraction R J Solaro USA, D Eisner UK, D J Miller UK, 

(includes session dedicated to Professor H Irisawa) W R Giles Canada, H Brown UK 

Participants:S Weidmann, H Jongsma,R Weingart, D Spray, R Winslow, R Joyner, H FBrown, D Noble, N Hagiwara,A Noma,
 

D DiFrancesco,W Giles,E Carmeliet,S Antzelevitch, A M Brown, R B Clark,M Boyett, 0 FHurter, I Duchatell-Gourdon,
 

M Morad, D Bers, A Williams, G Smith, W Lederer, G Isenberg,R Moss, F Fuchs,J Kentish, J C Ruegg, J Solaro
 

Smooth Muscle 

27 Smooth muscle control, excitation, contraction and regulation 	 D J Hartshome USA, A P Somlyo USA, 

H Kuriyama Japan 

Participants:D J Hartshorne, H Kuriyama, AP Somlyo, M Ikebe, J T Stull, H Hidaka,M P Walsh, T Butler, M Siegman,
 

R A Murphy,J C RHegg, A V Somlyo, D Warshaw,K Trybus, R Casteels,F Fay, S Fleischer,H Kanaide, M Endo, K Sanders,
 

R Paul,T Bolton, P Cohen
 

Motor Control 

28 	 Spinal mechanisms contributing to limb movements E Jankowska Sweden 

Participants:P Harrison,L Jami,E Schomburg, S Rossignol R Burke, S Edgley, K Pearson,E Jankowska, H Hultborn , T Hongo,
 

J Schouenborg, ALundberg, B Aistermark,S Mori, V Wilson, J Riddell,0 Kiehn, E Pierrot-Deseilligny,M Schieppati,
 

M O'Donovan,J Hounsgaard,P Kirkwood, M Illert, L G Pettersson
 

29 	 Ian Boyd Symposium on Sensory receptors, proprioception W Ferrell UK, U Proske Australia
 

& motor control
 

Participants:P B C Matthews, YLaporte, D I McCloskey, M H Gladden,P H Ellaway, U Proske,D Burke, L Jami,R B Stein, 

R H Baxendale, F J Clark, W R Ferrell,R S Johanssen,V G Macefield 

30 	 Cortical control of movement S Gandevia Australia 

Participants:P Strick,J Tanji, R Passingham,R Lemon, J Kalaska, E Pierrot-Deseilligny,B Day, L Cohen,J Rothwell, 

H Forssberg,S Gandevia,M Jeannerod 

31 	 Learning and adaptation of motor tasks D Armstrong UK, J Stein UK 

Participants:M Ito, R Llinas, M Glickstein,D Horvat,J M Delgado-Garcia,A Gibson, A Smith, P Sliata,T Thach, C Yeo, 

C Hesslow, JHouk, C Miall, T Sejnowski 

32 Comparative physiology of motor control 	 B Bush UK, C R McCrohan UK, D M Neil UK,
 
A Roberts UK
 

Participants:P S G Stein, J R Fetcho,M Burrows, PSkorupski, C R McCrohan,K R Weiss, P S Katz, H Wolf, K T Sillar,P Wallen, 

M J O'Donovan,J R Cazalets,A Roberts,B Bush 

Central Autonomic Function and Cardiorespiratory Control 

33 	 Central autonomic mechanisms J H Coote UK, C J Mathias UK 
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No Title Organisers 

34 Central integration of cardiorespiratory control D W Richter Germany, J Feldman USA, 

K M Spyer UK 
Participants:K M Spyer J Orem, B Lindsey, A Bianchi, R M McAllen, JLipski, M P Gilbey, D W Richter,M A Hanson,J Greer, 

K Ballanyi,G G Haddad,M Bellingham,J FR Paton,J Feldman,J Smith, H Onimaru,JChampagnat,Hilaire,G Liu, PGuyenet, 

A J Berger,C Polosa,P Lawson, A I Pack,D Jordan,P A Brooks,A Jean,K Dembowski, K Ezure. 

35 Cardiovascular reflex control in health and disease 	 R Hainsworth UK 
Participants:W Wieling, A Takeshita,G Wallin, A L Mark, A Stella, F M Abboud, P Thoren,G Mancia,M Safar,M D Thames,
 

E Bassenge, I H Zucker, D W Ferguson,R JShephard,D L Eckberg, H Linderholm, J Ludbrook, C J Mathias,J T Shepherd,
 

R Hainsworth,R Bannister,M D Thames, P Sleight
 

Cardiovascular System I 

36 Cardiac energetics and coronary blood flow 	 H Sparks USA, J Schrader Germany 
Participants:H Sparks,R Balaban,J Daut, B Wittenberg, D Harris,J Schrader,JDowney, V Saks, M Kitakaze, D Hearse,E Marban, 

G Pantely 

37 Growth of the heart and its blood vessels 	 R Zak USA, 0 Hudlicka UK 
Participants:MBrown, GL Engelmann,M Gerova,0 Hudlicka,S Izumo, 0 Poupa,KRakusan,J Schaper,MA QSiddiqui,RJTomanek, 

R Zak 

38 Interstitium, connective tissues and lymphatics 	 R Reed Norway, P Winlove UK, N G McHale UK, 

J L Bert Canada 
Participants:R K Reed,N McHale,A C Gayton,N C Staub,M GJohnston,D Fvan Helden,JB Hay,P Winlove, TC Laurent,G Laurent, 

TlHardingham,K Rubin, M Paulssom,JScott, J L Bert, A E Taylor, A Silberberg,A Maroudas,A Gradzinsky, EM Renkin, G A Laine, 

D Negrini,KAukland, R Levick, P Winlove 

39 Microvascular transport 	 P Gaehtgens Germany, F E Curry USA 
Participants:J Bert, M Davis,D Drenckhahn,N Granger,Von Hinsberg, T M Grffith,A R Pries,B R Duling, V Huxley, I Sarelius 

Cardiovascular System II 

40 Mechanisms of vasodilatation 	 P Vanhoutte USA, J C McGrath UK 

41 Endothelial cell biology and vascular growth 	 S Silverstein USA, J Pearson UK 

42 Pulmonary vasomotor control 	 A P Fishman USA, P Nye UK 
Participants:A P Fishman,E K Weir, I F McMurtry,L J Rubin, P F Davies, J Ward 

Lungs and Breathing 

43 Global aspects of regulation of breathing and focal brain function 	 A Guz UK 

44 	 Cellular aspects of the respiratory tract including alveolar J G Widdicombe UK, M Ward UK, R Olver UK 
transport mechanisms 
Participants:I W Rodger,N L Stephens, P D Pare,M I Kotlikoff, K EKamm, TJ Torphy, J M Lundberg, D M MacDonald,K FChung, 

J G Widdicombe, KAlving, JSLacroix,M Kaliner,J Shelhamer,J Baraniuk,C Persson,WFinkbeiner,C Basbaum,C Haslett, S Worth, 

W Smith, D Haskard,T Williams, N Staub, R Olver, M Ward, L B Strang,P Barker,H O'Brodovich,R Bland,a Ramsden, ECrandell, 

W Mitzner, D Rogers R Goldie, E Puchelle, A Freed,D B Yeates 

45 Transduction mechanisms in arterial chemoreceptors 	 D McQueen UK, R O'Regan Ireland, D Paterson UK 
Participants:C Eyzaguirre,M Duchen, W Kunmar,N R Prabhakar,J R Lopez-Lopez, D Band 
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55 

No Title Organiser 

Energetics and Exercise 

46 Muscular Exercise (Overall Organiser: B Saltin Sweden, includes S C Gandevia Australia, B Bigland-Ritchie USA 
symposium on Animal and human studies of muscular performance) 

Participants:JLannergren, D Morgan,D Kernell, C Thomas, R Woledge, S Gandevia 

47 Cross-adaptations P Hochachka Canada, H W Heiss Germany 

Participants:F Z Meerson, C R Taylor, B Saltin, G Brooks, H W Heiss, K A Webster, B J Murphy 

48 Mitochondria M Duchen UK, M Crompton UK 
Participants:D Nicholls,D Harris,R Hansford,R Balaban,D Brdizcka, K Krueger, IMowbray, MDuchen,ISilver,D Wilson, PCobbold, 

M Crompton,C Rice Evans,TSchapira 

Environmental Physiology 

49 Gravitational physiology H Bjurstedt Sweden, A Grigoriev Russia 

Participants: V R Edgerton, D I Glaister,H Bjurstedt,I B Kozlovskaya, L Macho,J B West, C L Huntoon,G Blomqvist 

50 High pressure and anaesthesia E B Smith UK 
Participants:E B Smith, N Franks, Y Grossman,S Daniels,M J Hlalsey 

51 Underwater physiology E P Kindwall USA 
Participants: P Hogan, A MacDonald,J-Rostain,S Thorn, P Weathersby, Y-C Lin, D Linarsson,H Van Liew 

Altitude acclimatisation 

Comparative Physiology 

53 Altered metabolic state to include hibernation and estivation 
and diving and hypometabolism 

54 Freeze tolerance in nature 

Participants: K Storey, W Block, J Duman, P Steponkus, B Fuller 

Epithelial Transport 

Water transport and cell volume regulation in epithelia 

J R Sutton Australia, C Monge Peru 

C H Heller USA, L Wang Canada, M Fedak UK, 
M A Castellini USA 

K Storey Canada 

E Hoffmann Denmark, L Reuss, USA, 
J Grantham USA, R Green UK 

Participants: A Verkinan, W Guggino,J Schafer, G Whittembury, C van Os, T Zeuthen, K Strange,H Sackin, K Spring, S R Gullens, 

L Simonsen, Y Okada 

56 The Costar symposium on Biogenesis of epithelial polarity D Louvard France, C P Sibley UK 

Participants:Rodriguez-Boulan,W J Nelson, A van der Ende, D Louvard, D Brown, C P Sibley 

57 Paracellular transport E Frdmter Germany 

Participants: E Fridnter, Anderson, Cereijido,J R Pappenheimer,Kottra, Spring 

58 Na-coupled transporters in epithelia C I Cheeseman Canada 
Participants: E Wright, H Murer, P Aronson 
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No Title Organiser 

59 Crosstalk between epithelial cells B JHarvey France 

Participants:S G Schultz, DAussielo,B JHarvey, M Hunter,J YLapointe, A D C Macknight, R G O'Neill,H Oberleithner,L G Palmer, 

L Reuss, P A Welling 

60 Placental transporters R D H Boyd UK 

Participants:JBissonnette,N lllsley, C Smith, C Sibley, C A R Boyd 

Secretory Pathways 

61 Sorting and processing in secretory cells JHutton UK 

62 Calcium signals in secretory cells 0 H Petersen UK 

Participants:M JBerridge,R D Burgoyne,D V Gallacher,R Greger,H Kasai,Y Maruyama,J Meldolesi,S Muallem, ENeher,I Schulz, 

A Splt, C B Wollheim, P Kostyuk, C W Taylor, M D Cahalan,W Almers, P Rorsman,JW Putney, K Foskett, A Tepikin, T Kanno 

63 CFTR-Cl chloride channels and secretion C A R Boyd UK, B E Argent UK 

Participants:C A R Boyd, JJ Wine, CF Higgins,MJ Welsh, F VSepulveda, B E Argent,JBarasch,R C Boucher,M A Gray,R Greger 

Integrative Aspects of GI and Renal Physiology (1) 

64 Visceral afferent mechanisms D Grundy UK, J F B Morrison (UK) 

Participants:P L R Andrews, M Gershon,W Jidnig, H Sann, CA Maggi,S McMahon, G JDockray,F Cervero 

65 Molecular control of gastric function G Dockray UK, A Garner UK, A Allen UK 

Participants:T Yamada, S Band,R Goodman,A Kopin, JDixon,JGoldenring,G Sachs, C Chew, G Dockray,A Garner,A Allen 

66 Autonomic neuroeffector mechanisms G M Lees, UK, J B Furness Australia 

Participants:G M Lees, JB Furness,W J1nig,B G Wallin, J H Szurszewski, 0 Lundgren, G Burnstock,T C Cunnane, G D S Hirst, 

C H V Hoyle, A Surprenant,K M Sanders,D L Kreulen 

67 Eteroinsular axis 

Participants:JC Brown, K D Buchanan,J J Hoist,L M Morgan,K L Lund 

68 Neuromediators and the kidney 

Participants:G FDiBona,E JJohns,E C Kopp, N C Moss 

Integrative Aspects of GI and Renal Physiology (2) 

69 JG apparatus, mesangial cells and renin-angiotensin 

JC Brown Canada 

G F DiBona USA, N G Miss USA, E J Johns UK 

L G Navar USA, K Kurokowa Japan 

Participants:L G Navar,K Kurokawa,J Schnermann,D Bell, W Kriz, JBriggs,A E G Persson,JSchnermann,A Kurtz, P Carmines, 

S Ito, C Baylis 

70 Calcium metabolism in bone and epithelia I M Garel France 

Participants:R Baron,F Bronner,P Marie,I Nemere, D PansuH S Tenenhouse 

71 Renal transport ATPase and metabolism A Doucet France, L JMandel USA 

Participants:F Kiil, H Endou, W Guder,L Mandel,P Vinay, R Alpern, G Baverel,A I Katz, G Burckhardt, S Gluck, A A McDonough, 

A Aperia, D Gifford, E Fdraille 

72 Renal tubular acidification R JAlpern USA 

Participants:H Murer,JPouyss,4gur,R JAlpern,N PCurthoys, D Good,S Gluck,JD Gifford, T DuBose,S Aiper, PAronson, I Kurtz, 

W Boron 
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No Title Organiser 

73 Function of the loop of Henle M Imai Japan, C de Rouffignac France 

Participants:C deRouffignac, M Jmai,R L Jamison,D W Good, M Wittner, S C Hebert,M A Knepper, K Yoshitomi, J M Elalouf 

74 Function of the renal collecting duct M A Knepper USA C C Tisher USA 

Participants:M Kuwahara,L L Harm, W S Spielnan, K M Madsen, N Farman,M A Knepper, C Wingo. C C Tisher. 

Neuroendocrinology 

75 	 Gene structure and transcription coupling in neuroendocrine systems; 

transgenic animals and gene knock-out in neuroendocrinology; 

steroid/thyroid receptors gene superfamily 

Participants:P Burbach,JDavies,N Barden,J Drouin,JNunez, M Meaney 

76 	 Gonadotrophin releasing hormone 

G Leng UK, C Edwards UK, J R Seckl UK 

D Pfaff USA 

Participants:A Caraty,R Mitchell,C Petit, M Schwanzel-Fukuda,S C Sealfon, D Pfaff 

77 	 - WITHDRAWN 

78 	 Fever as a neuroimmunological endocrine phenomenon N Rothwell UK 

Participants:M J Kluger,N Rothwell, C Blatteis,FCoceani,J Stitt 

Development and Endocrinology (See also Symposia 18, 19, 20) 

79 	 Fetal physiology J C Challis Canada, M Hanson UK 

Participants:G D Thorburn,G Power,J I Mason, B S Robinson, W W Hay, P D Gluckman, M Hanson,B Richardson,JC Challis,
 

Y Kuwabara,C Redman, V KM Han,JS Wyatt, D Ricquier,M E Symonds, D W Walker, M D Mitchell, A N Brooks,S JLye, M Phillippe
 

80 	 The posterior pituitary - New aspects of oxytocin M Forsling UK 

Participants:R Landgraf,C Ingram,E Tribollet,A R Fuchs, T Higuchi,R JBicknell, S Lolait,P Melin, G I Hatton,M Hamamura, 

J J Dreifuss,E B Keverne, M L Forsling,D Pfaff, PJ Brooks, J A Russell, J G Verbalis,D T Theodosis 

81 	 Ovulation S G Hillier 

Participants:S G Hillier,R G Gosden, R Webb, J R T Coutts, R L Stouffer 

CNS Control of Behaviour, Rhythms and Stress 

82 	 Reproductive behaviour J Herbert UK, D Pfaff USA 

83 	 Biological rhythms and sleep J Waterhouse UK, M C Moore-Ede USA 

Participants:Moore-Ede, Waterhouse,Rietveld, Inov*, Arendt, Lavie, Akerstedt, Stampi, PascoeMinors 

84 	 Feeding behaviour J Hughes UK 

85 	 Physiology of stress and neural control of immunological responses K Sudakov Russia, D Guha India 

Participants:D Guha,L Levi, D Jezova, S Lightman,J M Besson, S P Chatterjee,A K Maiti,J Buckingham,M Vigas,S N Pradham, 

J Coghlan,M Fillenz, D S Goldstein, E Korneva, M Toshiharu,J C Porter,M Tanaka, B Bohus, R Kvetnansky 

86 	 SYMPOSIUM ON 'LEGISLATION FOR ANIMAL EXPERIMENTS' 

Sponsored by the Federation of European Physiologists 

Participants:Hnninen,Watt, Thorn, Obrink, Blakemore, Klinke, Miller 
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Designated Sessions at the Leeds Meeting 
of The Society 

ComparativeandInvertebrateNeuroscienceGroup 

A Designated Session of this Group will be held at the Leeds 
Meeting in Lecture Theatre Two on 14 January 1993, from 
9.30 am to 12.00 pm. The Session will be followed by other 
neuroscience papers of potential interest to Group members. It 
will also include a short Business Meeting to elect a new Group 
Convenor, and to discuss plans for future meetings, including a 
joint Meeting with the Comparative Physiology Special Interest 
Group at the Southampton Meeting in September 1993. 
Another possible item for consideration is the vexed question of 
the similarity of names of these two SIGs! Should we perhaps, 
in the interest of minimising confusion and maximising interest 
and attendance at Designated Sessions, consider changing our 
tide from CINS to SINS (Simpler and Invertebrate Neural 
Systems!), forexample, or even defer to our conciser"compara-
tive" counterpart and countenance a merger under some corpo-
rate (but less catchy) acronym such as COMPANY (Compara- 
tive Physiology and Neurobiology)? But let me not appear 
frivolous about what to many "proper" physiologists (in the UK 
at least) may seem a somewhat peripheral (if not trivial) aspect 
of Physiology! What's in a name, anyway? 

To get another plug for the Group: there will be a one-day 
symposium within the theme of "Motor Control" at the IUPS 
Congress inGlasgow next August entitled "Comparative Physi-
ology of Motor Control". This is being organised jointly on 
behalf ofboth our Special Interest Group and the Neurobiology 
Group of the Society for Experimental Biology. Twelve emi-
nent vertebrate and invertebrate neurophysiologists will address 
aspects of the neural basis of motor control in systems ranging 
from in vitro spinal cord of neonatal rat through locomotion in 
locusts and lower vertebrates to neuromodulation of feeding 
rhythms in crustaceans and molluscs. In addition, Posters within 
the general area of comparative neuroscience will be most 
welcome, and abstracts for these are warmly invited (NB: 
deadline 31 January 1993). 

Finally, I hope that this Special Interest Group will flourish 
under the new 1993 guidelines for SIGs, under whatever acro-
nym might win through! To this end nominations for the 
positions of Convenor are invited, and any suggestions and 
ideas pertinent to the future activities of the Group would be 
welcome. These should be sent to me as soon as possible - in 
good time for the Leeds Meeting - tel (0272) 303198 or fax 
(0272)254794.
 

Brian Bush 

GastrointestinalDesignatedSession 

The next Gastrointestinal Special Interest Group Designated 
Session will take place at the Leeds Meeting in January. This 
should provide a lively forum for discussion with a full morning 
of Communications on Friday, 15 January in Theatre Two and 
a Poster Session in the afternoon. In addition, Graham Dockray 
will deliver the GW Harris Lecture on "The gut endocrine 
system and its control" and Wilfred Janig will deliver a lecture 
entitled "What can activity in sympathetic neurones tell us about 
coupling between sypathetic systems and respiration" as a guest 

Autonomic FunctionSpecialInterestGroup 

I was asked about a year ago to convene a Meeting of the 
Autonomic Function Group, and a Designated Session on that 
topic will take place during the Leeds Meeting, on 
14 and 15 January 1993. As the Group has never met before, I 
hope to hear from interested scientists about how they might see 
the Group functioning in future. Many autonomic physiologists 
work on the cardiovascular system or gut, and as there are 
Special Interest Groups in these areas, some might argue that 
most autonomic functions are already adequately covered. 
Fortunately, there is also a Meeting of the GI Special Interest 
Group at the Leeds Meeting, so we might have a discussion 
about this. 
Another view would be that the objective of the Autonomic 
Grouping should be more interdisciplinary in nature, and less 
system-oriented. There are a number ofpossibilities for new, or 
interrelated approaches. The following topics might be the 
subject of future Meetings, and not detract from the activities of 
other Special Interest Groups; the interrelations between auto
nomic neurones and target tissues; the detection and effects of 
autonomic denervation and/or autonomic neuropathy; molecu
lar approaches to receptor function (muscarinic, adrenergic, 
peptidergic, etc); electrophysiological and anatomical differ
ences between different types of autonomic neurones; regula
ton of gene expression in the autonomic nervous systems; 
similarities and differences. 
On this occasion, I have invited Dr Wilfrid Jinig, from the 
Physiologisches InstitutChristian-Albrechts-Universitiit, Kiel, 
Germany, to give a lecture because I think he has approached 
autonomic neurones from the viewpoint of several systems. The 
title of his lecture is "Whatcan activity in sympathetic neurones 
tell us about coupling between sympathetic systems and respi
ration?" I am sure we will have a lively Session! 
I hope that people might see a role for a Grouping with these 
objectives, interacting with other Groupings to enhance inter

ests in this field of study, and would welcome comments, 
verbally or in writing, about the future of the Group. If you 
cannot come to Leeds in January and have views about the 
future of the Group, please drop me a line, to the Physiology 
Department at Leeds. 

JohnMorrison 

of the Autonomic Function Special Interest Group which are 
also holding Designated Sessions in Leeds. I hope that as many 
Members as possible will be able to escape from teaching duties 
and attend this Meeting. Please let me have your suggestions for 
venue and guest lecturer for 1994 and any other items for 
discussion at the Business Meeting at the end of the GI Session 
(tel (0742) 768555, fax (0742) 728901). 

DavidGrundy 
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Notices 

Editor's Note 
No notice is carriedfor more than three successive editions. 
Notices are starred so that readers can see at a glance 
whether this is the first (one star) or final (three stars) 
appearanceof the Notice. Notices for the April (Leicester) 
edition should reach the Editoror the Administration Office 
by 5 February1993. 

-3RD 

VASCULAR OCCLUSIONThe Anatomical Society of Great Britain & Ireland -AD VACR OCLUSIONSmoimAND~Symposium 
IN SITU HYBRIDISATION 

7 January 1993 

Royal Veterinary College, London 
Further information from: Dr Neil Sticland, Dept of 

Veterinary Basic Sciences, The Royal Veterinary College, 
Royal College Street, London NWI OTU, tel (071) 387 2898 

The Pain Society and the Scandinavian Society for 
the Study of Pain 
COMBINED SCIENTIFIC MEETING 
1-3 April 1993 

University of Edinburgh 
Further information from: Dr G L M Carmichael, Western 
General Hospital, Edinburgh EH4 2XU, Scotland, tel (031) 
332 2525, fax (031) 332 5150 ~International 

Society for the Social History of Medicine 
THE HISTORY OF NUTRITION SCIENCE 
2-3 April 1993 
Strathclyde University, Glasgow 
Further information from: David Smith, Wellcome Unit for 
the History of Medicine, Glasgow University, University 
Gardens, Glasgow G12 8QQ, tel (041) 339 8855 ext 6071, 
fax (041) 307 8011 "XII 

British Opioid Colloquium &British Pharmacological
SocietyOPIOID PEPTIDES AND THEIR RECEPTORS 
A Symposium in Honour of Prof H W Kosterlitz 
13 April 1993 
University of Aberdeen, Scotland 

Further information from: Prof A S Milton, Division of 
Pharmacology, Dept of Biomedical Sciences, University of 
Aberdeen, Marischal College, Aberdeen AB9 IAS, tel (0224)273036, fax (0224) 273019 -** 

European Tissue Culture Society 
UK Branch Workshop 

IN CULTUREDVECTORIAL TRANSPORT 
EPITHELIAL & ENDOTHELIAL CELLS 
19 April 1993 - Please note the change of date 
Newcastle upon Tyne 
Further information from: Dr B 11 lirst, Dept of 

New York Academy of Sciences 
SLOW INFECTIONS OF THE CENTRAL NERVOUS 
SYSTEM: THE LEGACY OF DR BJORN SIGURDSSON 
2-5 June 1993 
Haskolabio Conference Centre, Reykjavik, Iceland 
Deadline for submission of poster abstracts: 15 February 1993. 
Further details from: Conference Dept, New York Academy of 
Sciences, 2 East 63rd St,New York, NY 10021, USA, tel (010 
1 212) 838 0230, fax (010 1 212) 888 2894 *-* 

New York Academy of Sciences 
INTERNATIONAL MEETING ON PLATELETS 

6-9 June 1993 
Santa Fe, New Mexico 
Deadline for submission of poster abstracts: 30 March 1993. 
Further details from: Conference Dept, New York Academy of 
Sciences, 2 East 63rd St,New York, NY 10021, USA, tel (010 

1) 212 838 0230, fax (010 1) 212 888 2894 *** 

New York Academy of Sciences 
HUMAN GENE THERAPY 
26-30 June 1993 
Washington DC, USA 
Deadline for submission of poster abstracts: 15 March 1993. 
Further details from: Conference Dept, New York Academy of 
Sciences, 2 East 63rd St,New York, NY 10021, USA, tel (010 
1) 212 838 0230, fax (010 1)212 888 2894 *** 

Society of Biomechanics 

XlVth CONGRESS 
4-8 July 1993 
Paris, France 
Further information from: ISB 93, Convergences, 120 avenue 
Gambetta, 75020 Paris, France, fax (010 33) 1403101 65 ** 
International Research Group for Colour Vision 
Deficiencies 

SYMPOSIUM 
18-22 July 1993 

Tubingen, Germany
Functional, morphological and pathophysiological processes of 
colour vision will be dealt with. Deadline for abstracts: 15 
January 1993. Further details from: Prof E Zrenner, IRGCVD, 
Dept of Pathophysiology of Vision and Neuro-ophthalmology, 

Schleichstrasse 12, 7400 Tubingen, Germany ** 

UPS CONGRESS1-6 AUGUST 1993 
Further information and registration forms from: IUPS 

Congress Office, CEP Consultants Ltd, 26-28 Albany Street, 
EDINBURGH El 3QH, tel (031) 557 2478, fax (031) 557 
5749.
 
Correspondence for the Organising Committee should be 
sent to: IUPS Congress Office, Room F43, Hicks Building, 
University of Sheffield, Hounsfield Road, Sheffield S3 7Rt 
Telephone calls to: (0742) 758688, fax (0742) 758688 

Physiological Sciences, Medical School, Newcastle upon For further information, see the Events section of thisPhyiolgial edialSchol NecatleupNewlte
cince, 

Tyne NE2 4HH, tel (091) 222 6993, fax (091) 222 6706 ** Newsletter ** 
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IUPS Thermal Physiology Commission 
SYMPOSIUM ON TEMPERATURE REGULATION 
9-13 August 1993 
University of Aberdeen, Scotland 
This symposium immediately follows the IUPS Congress in 
Glasgow. Further information and registration forms from: 
Prof A S Milton, Division of Pharmacology, University of 
Aberdeen, Marischal College, Aberdeen, AB9 1AS, Scotland, 
tel: (0224) 273036, fax (0224) 273019. ** 

1993 COMPUTERS IN CARDIOLOGY MEETING 
5-8 September 1993 
Imperial College, London 
Deadline for abstracts: 1 May 1993. Further information 
from: 1993 Computers in Cardiology Meeting, Centre for 
Biological & Medical Systems, Mech Eng Building, imperial 
College of Science, Technology & Medicine, Exhibition 
Road, London SW7 2BX, tel (071) 225 8525, fax (071) 589 
6897 ** 

European Placenta Group 
Vth MEETING 
8-11 September 1993 
Manchester Business School 
Further information from: Dr C P Sibley, EPG Secretary, 
Dept of Child Health, St Mary's iospital, Hathersage Road, 
Manchester M13 OJH, tel (061) 276 6483/6484, fax (061) 
224 1013 ** 

Marine Biological Association 
Workshop 
MICROELECTRODE TECHNIQUES FOR CELL 
PHYSIOLOGY 
8-22 September 1993 
Plymouth 
Further information from: David Ogden, National Institute for 

MedialTh eserch Mll ill LodonNW7to attend an MSc course on the subject, or to obtain experienceRigewa,MIAl eeae2frc rtherdeaill Hat 

APS conference 

PHYSIOLOGY AND PHARMACOLOGY OF MOTOR 
CONTROL 
2-5 October 1993 
San Diego, California, USA 
Further information from: Miss Linda Buckler, 
Membership/Meetings Office, American Physiological 
Society, 9650 Rockville Pike, Bethesda, MD 20814-3991, 
USA, tel (010 1)301 530 7171, fax (010 1) 301 571 1814, 
E-mail: Linda@APS.MHS.Compuserve.Com ** 

APS Conference 
SIGNAL TRANSDUCTION AND GENE REGULATION 
17-20 November 1993 
San Francisco, California, USA 
Further information from: Miss Linda Buckler, 
Membership/Meetings Office, American Physiological 
Society, 9650 Rockville Pike, Bethesda, MD 20814-3991, 
USA, tel (010 1) 301 530 7171, fax (010 1)301 571 1814, 
E-mail: Linda@APS.MHtS.Compuserve.Com ** 

PHARMACOLOGY OF THERMOREGULATION 
9th International Symposium 
8-12 August 1994 
Giessen, Germany 
Preliminary registration deadline: 31 December 1992. Further 
information from Prof Dr E Zeisberger, Physiologisches 
Institut, Klinikum der Justus Liebig Universitat, Aulweg 129, 
D-6300 Giessen, Germany, tel (010 641) 702 4550/4553, fax 
(010 641) 702 4575 *** 

Wellcome Trust: Mathematical Biology Initiative 

The Wellcome Trust recently introduced a scheme of support 
for individuals wishing to develop careers in research in the 
application of mathematics to biological and medical science. 
The Trust is anxious to stimulate research in this subject and, 
in particular, to promote the flow of well-trained research 
workers into the area. Two forms of support are available: 

Postdoctoral Research Training Fellowships are open both to 
mathematicians and to biology graduates of UK or Irish 
universities. Mathematicians completing a PhD degree would 
be supported to pursue independent postdoctoral studies 
applying their mathematical skills to a biological or medical 
problem. Scientists with a doctorate in a biological subject 
could be supported to develop their mathematical skills in 
relation to their biological interest and to pursue research at this 
interface. Prospective Fellows should apply within four years 
of completing a PhD. Applicants should note that these 
Fellowships are primarily intended for training and the 
development of postdoctoral skills and experience in 
mathematical biology, rather than to sustain the careers of those 
with an established research background in this discipline. 
Fellowship support can be requested for any period between 
one and five years and can include funding where appropriate
o and anvMcycrs on the ubjet, r htrobainexprie 

a suitable centre abroad, or both. The stipend and research 
expenses for these Fellowships will be at the Trust's usual 

Fellowship rate. 

Research Training Studentships are available to graduates of 
UK or Irish universities in any mathematical or biological
subject, wishing to study for a PhD in the UK or Eire. Support
will be available for a course lasting four years, to allow those 
with a mathematical training to study the biological background 
in the area of their PhD and to allow biologists additional time 
to develop their mathematical skills. The subject of the doctoral 
research can be in any area of mathematical biology although, 
as with the Fellowship scheme, medicine, veterinary medicine 
and the related basic sciences will take precedence over other 
biological subjects. The stipend and research expenses for these 
Studentships will be at the advantageous level offered to 
holders of Wellcome Prize Studentships. 

Applications for both these forms of support will be considered 
in competition; application forms are available from the Grants 
Section (Ref: MathBio), The Wellcome Trust, 183 Euston 
Road, London NWl 2BE, tel (071) 611 8438. 

Closing datefor applications:22 January 1993. *** 
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Wellcome Trust Toxicology Initiative 

The Wellcome Trust wishes to promote research in molecular 
and cellular aspects of Toxicology. Therefore, in addition to 
funding project grants, the Trust will support individualswishing todevelo crars, thi re winsuportw was 

Post-doctoral Research Fellowships, tenable for up to three 
years in an appropriate academic institution in the UK or 
Republic of Ireland. Candidates who have experience in a 
relevant scientific discipline and now wish to develop a 

POSTDOCTORAL RESEARCH ASSISTANT 1A 
CNS Group, Dept of Physiology & Biophysics 
St Mary's Hospital Medical School 
(Imperial College, University of London) 

We are looking for a postdoctoral research assistant to join awell-established, lively research group. The project concerns the 
properties of local neuronal circuits in neocortex and 
hippocampus and their normal and pathological function, 
especially in the synchronisation of epileptic discharges. The 
experimental work will use a broad range of electro

creeat ienticlgydiciearticuarly noua to ely;aphysiological methods on brain slices in vitro. Experience ofcareer in toxicology are particularly encouraged to apply; intracellular recording methods would be an advantage, but the 
such applications should include details of the training which 
will be provided during the Fellowship. Proposals from post-
doctoral toxicologists who wish to develop an independent 
research programme are also welcome. 

PhD Research Studentships, tenable for three years in an 
appropriate institution in the UK or Republic of Ireland. 
Applicants should have, or expect to attain, at least a Class 
II(i) degree in an appropriate subject. 

Requests for application forms should be sent to Dr P M 
Goodwin, The Wellcome Trust, 183 Euston Road, London 
NW1 2BE, tel (071) 611 8888, fax (071) 611 8545. All 
requests should include a letter of support from the head of 
the department in which the candidate wishes to work. 

For the Fellowship Scheme, a brief CV and an outline (500 
words) of the proposed research should also be included. 

The closing datefor applicationsis 1 February1993.*** 

POSTDOCTORAL ELECTROPHYSIOLOGIST 
Dept of Environmental & Occupational Medicine 
Toxicology Unit 
University of Newcastle upon Tyne 

Applications are invited for a Postdoctoral Electrophysiologist 
to join a research team studying the long term effects of 
organophosphates on the mammalian neuromuscular system. 
The project will correlate electrophysiological changes with 
the pharmacokinetics and biochemical effects of 
organophosphates. Applicants should have experience in 
electrophysiology, preferably involving the mammalian 
neuromuscular system. 

The position, funded by an MRC grant, is available for three 
years from 1 January 1993 (or as soon as possible thereafter). 
The successful candidate, who should either have a PhD or 
should have submitted a thesis for examination, will be 
appointed on either the lB (£12,638-£14,962 pa) or 
1A(£12,638-£17,768 pa) salary scales, depending upon 
qualifications and experience. 

Applications, including CV and the names of two referees,
Aiatins, d referees,info lnuiries sh emades two
and informal enquiries should be made to: Dr S S Kelly, 
Dept of Environmental & Occupational Medicine, University 
of Newcastle upon Tyne, Medical School, Framlington Place, 
Newcastle upon Tyne, NE2 4HH (UK), tel (091) 222 8537, 
fax (091) 222 6442. *** 

key qualities we seek are commitment, enthusiasm and an 
interest in central neurophysiology at the level of cells and 
local circuits. 

The post, to start between now and February 1993, is funded 
by the Wellcome Trust for one year in the first instance, 
renewable for at least a further two years. Starting salary is up 
to £17,052 + £2,134 London Weighting, depending on age and 
experience, and reflects the enhancement policy of the Trust. 

Please address preliminary enquiries or submit a full CV with 
the names of two academic referees by 14 December to: Dr 
John Jefferys, Dept of Physiology & Biophysics, St Mary's 
Hospital Medical School, Norfolk Place, London W2 1PG, tel 
(071) 723 1252 ext 5904, fax (071) 723 7185, JANET: 
JGJ31@UK.ac.ic.sm -** 

Muscles, Masses and Motion: The Physiologyof 

Normality, Hypotonicity,Spasticityand Rigidity 

This book by E Geoffrey Walsh deals extensively with the 
topic of muscle tone in health and disease and provides both a 
compendium of current knowledge and a historical overview of 
the major discoveries from the past. The book is published by 
MacKeith Press but is being distributed by Cambridge 
University Press. It runs to 220 pages and there are 196 figures. 
The current price of the book is £32. ISBN: (UK) 0 901260 97 
5; (USA) 0 521 43229 4 ** 

Forty Years of Membrane Current in Nerve 

This co-ordinated set of modern reviews, edited by Daniel 
Gardner, commemorates the 40th anniversary of the publication 
of the Hodgkin, Huxley and Hodgkin, Huxley & Katz papers. 
This special supplement to PhysiologicalReviews is available 
to non-subscribers for $29 (or $14.50 for APS members) from 
the American Physiological Society, 9650 Rockville Pike, 
Bethesda, MD 20814-3991, USA. ** 
Relaunch of Physiologia Bohemoslovaca as 
Re lac Reseamca 
Physiological Research 
The Journal is published by the Institute of Physiology, 
Czechoslovak Academy of Sciences and accepts full papers, 

short and rapid communications, editorials and mini-reviews. 
Subjects covered include physiology, pathophysiology,
biochemistry, biophysics, pharmacology and allied fields. 
Further information can be obtained from the Editorial Office, 
Albertov 5, 128 00 Prague 2, Czechoslovakia. ** 
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THE PHYSIOLOGICAL SOCIETY 

32nd InternationalCongressof PhysiologicalSciences 

GLASGOW, 1-6 AUGUST 1993 

GRANT APPLICATION 

Preference will be given to Members (Ordinary and Honorary) and Affiliates of the Physiological Society and to members of UK and 
Irish academic departments of Physiology or related sciences (including postgraduate and undergraduate students, postdoctoral 
workers and visitors), though other categories of applicant may be assisted if funds permit. Applicants (with the exception of 
students) must submit an abstract to the Congress. The Physiological Society hopes to meet a substantial proportion (about half) of 
the registration fee of eligible applicants and all of the reduced registration fee for students. 

The following form, typed or clearly printed, should be returned to the Society's Administration Office, PO Box 506, Oxford OX1 3XE 
(tel 0865 798498, fax 0865 798092) no later than 31 January 1993 

Applicants must register separately for the Congress and must pay the appropriate registration fee. Grant cheques will be sent out 
in March 1993. 

Name (in capitals) ............................................................. Date of Birth ...........................
 

Work Address .........................................................................................................
 

Work Tel N o ............................................... Fax No .................................................
 

Present Appointment/Status ............................................................................................
 

Present Employer/Funding Body ........................................................................................
 

Details of employment or status Relationship with the Society 
Please tick one box Please tick one box 

Member of UK/Irish department of Physiology or related sciences: Ordinary Member ] 

undergraduate student 
graduate student Affiliate EJ 
postdoctoral worker [] 
academic staff member El Candidate for Ordinary Membership 0] 
technical staff member ] 
visitor D- Other [] 

*NHS clinician not part of a Medical School El (Pleasespecify) .....................................
 

*Member of MRC/SERC/AFRC research 

institute or equivalent [-] 
*Employee in pharmaceutical or other industry El 

*Other (pleasegive detailsbelow) E7 

NOTE: if you have ticked an asteriskedbox, please supply 
a coveringnote explainingwhy you need assistancefrom 

. . . .. . . . .. I. ... ... ... .. the Society. 

Title of abstract (not necessary for student applicants): ....................................................................
 

Amount of registration fee already paid: £.................................
 

Signed.................. ....................................................................................
 

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

Signed .............................................................. e......................................
 



For Office use: CONFIDENTIAL 

A R L THE PHYSIOLOGICAL SOCIETY 

I I _ _ APPLICATION FORM FOR AFFILIATION 

Photograph
Name..........................................Date of Birth of 

Candidate..................................
Qualifications (with name of awarding Institute) 

°. .. o°°°°°°°°°°.... °°°° ..... .......... ....... ........... ,.............
 

Date and Subject of First Degree.................................................
 

Present C ourse ......................................................................................
 

Special Scientific Interest ..............................................................................
 

.............................................................. Codes (see reverse) ......... 

Special Interest Groups with which you would like to be associated Codes (see reverse)./. / .... 

Address ............................................................................................. 

Tel................ ...........................................................................
 

Electronic mail address ...............................................................................
 

Please delete as applicable: 

*1wish to receive Notices, Programmes &Newsletters only and enclose a cheque for £5 payable to The Physiological 
Society 

*1wish to receive precirculated Abstracts as well as the above items and enclose a cheque for £10 payable to The 
Physiological Society 

I confirm that the information given above is accurate and up to date and that I hereby authorise The Physiological 
Society to hold this, and such other personal information as is supplied to the Society by me or my authorised agents 
or representatives in future, in machine-readable form for use for the purposes registered under the Data Protection 
Act 1984. 

Signed ..................................................... Date ..................................
 

Members of The PhysiologicalSociety who areproposingCandidates should read the Guidelinesoverleafand sign the 

following statement. 

I hereby confirm that the Candidate: 

(a) resides in the United Kingdom or Republic of Ireland, and 
(b) is either a post-doctoral worker or registered for a higher degree in Physiology or a cognate subject, and 
(c) is a person suitable for admission to Society Meetings. 

Signature of Proposer ................................................... Date ......................
 

N ame (in capitals) ....................................................................................
 

Tel ............................................... Fax ...........................................
 

Address .............................................................................................
 

*.. . . . . . .. . . . .°° .......................° . °. .° ,.....,° ,, . , ................. ..... .. ......... ........ °
 

On completion please return this form to: The Administration & Publications Office, The Physiological Society, 
PO Box 506, OXFORD OX1 3XE. 



GUIDELINES TO MEMBERS OF THE PHYSIOLOGICAL SOCIETY
 
PROPOSING CANDIDATES FOR AFFILIATION
 

The Committee has authorised the Committee Secretary to consider and accept or reject proposals for Affiliation to 
the Society as they are received throughout the year, so that these can be processed quickly. The Committee 
Secretary regards himself as free to withdraw a proposal and return the papers to the Proposer. 

Affiliation is for a term of five years in the first instance. Affiliation must be renewed by payment of the appropri
ate fee at the start of each year (which, for this purpose is the academic year, ie October to September). For admin
istrative convenience, Affiliates registered after October will have to pay for the full year. The fee is determined 
from time to time by the Treasurer; it is currently £5 for receipt of Notices and Programmes of Scientific Meetings 
and Newsletters OR £10 for precirculated Abstracts as well as the above. 

Affiliates can attend Meetings in their own right but must be introduced by a Member of the Society when giving a 
Communication or Demonstration. Affiliates are not Members of the Society and do not have a right to vote at its 
General Meetings. 

Field of Interest: 

01 Anaesthesia 
02 Anatomy & Embryology
03 Biochemistry 
04 Biophysics 
05 Biomedical Engineering
06 Blood 
07 Cardiovascular 
08 Cellular & Tissue 
09 Comparative Physiology
10 Electrolyte & Water Balance 
11 Endocrines 
12 Energy Metabolism & 

Temperature Regulation
13 Environmental 
14 Enzymes 
15 Gastrointestinal 

You may specify up to three fields of interest. 

16 General Physiology 
17 Immunology
18 Liver &Bile 
19 Lipids &Steroids 
20 Microbiology 
21 Minerals, Bone &Teeth 
22 Muscle & Exercise 
23 Neuroscience 
24 Nutrition &Food 
25 Pathology
26 Pharmacology 
27 Radiation 
28 Renal 
29 Reproduction 
30 Respiration 

Special Interest Groups 

Current Codes 

AF Autonomic Function 
BB Blood-Brain Barrier 
CC Cardiovascular Control 
CI Comparative &Invertebrate Neuroscience 
CN Cellular Neurophysiology
CP Comparative Physiology
CS CNS: Somatosensory Physiology
DP Developmental Physiology 
EM Epithelia &Membrane Transport
GI Gastrointestinal Tract 
HC Heart and Cardiac Muscle 

HI History of Physiology 
HP Human Physiology 
IC Ionic Channels 
MI Microvascular & Endothelial Physiology 
MC Muscle Contraction 
NB Neurobiology
NE Neuroendocrinology 
PP Placental &Perinatal Physiology
RP Renal Physiology
RE Respiratory PhysioloI 
SO SensorimotorcontrolSM Smooth Muscle 
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