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Grants for Nijmegen Joint Meeting
Action Points 

The Committee has allocated £25,000 to assist 
AffiliateTravelGrantsTheextclosingdateforapplicationsis physiologists working in the UK and Eire to attend 
31 January. the Joint Meeting to be held with the Dutch 

AGM: Committee elections Suggestions for nominations to Physiological Society in the Netherlands on 10-11 
bemadebytheCommitteemustreachtheCommitteeSecretary June 1994. Preference will be given to persons 
by 11 March. submitting abstracts for the Meeting, and to Members 

GrantsforEastemEuropeanandThirdWorldPhysiologists and Affiliates of the Society. A tear-out application 
The next closing date for applications is 31 January. form is included in this issue of the Magazine. 

Grants for Nijmegen Meeting Applications for grantsfor the Completed application forms must be returned to the 

Nijmegen Meeting must reach the Administration Office no Administration Office nolater than 18 February 1994. 

later than Friday 18 February. Wellcome Prize in Physiology 
Nijmegen Meeting Abstracts may be submitted between The Wellcome Trustprovides funds for a Prize Lecture 
7 and 17 March. to be given at a Physiological Society Meeting. Its 

Wellcome Prize Nominations should reach the Committee purpose is to encourage young physiologists and to
 
Secretary by 1 March. bring their work to general notice. The Prize, awarded
 

biennially, takes the form of a lecture and an award of
 
Nominations for Committee Members £1,000 and a medal. 
The Committee will soon be considering nominations To be nominated for the Prize, a candidate should be 
for election to membership of the Committee. Any a young physiologist (less than 35 years old) who is 
Member who would like the Committee to consider a permanently resident in the UK or Eire and who is 
nomination should write in confidence to the consideredtohavemadeanoutstandingcontribution 
Committee Secretary by 11 March 1994. to physiological science. Nominations can be made 

Members are also reminded that nominations for by heads of departments or by five Members of the 
OrdinaryMembershipoftheCommitteecanbemade, Society. The nomination, consisting of a full list of 
with the agreement of the nominee, by five Members publications by the candidate and a short statement 
of the Society. These nominations should be made by of why the candidate should be considered for the 
16 May 1994 and sent to the Committee Secretary, The Prize, mustbe sent to Dr C A R Boyd, The Physiological 
Physiological Society, PO Box 506, Oxford OX1 3XE. Society, PO Box 506, Oxford OX1 3XE. 
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PHYSIOLOGY AT BRISTOL 

The Department of 
Physiology at Bristol has 
a long history but for its 
present shape and 
substantial size it owes 
most to the expansion in 
the early 1960s that 
followed the appoint-
ment of Professor Arthur 
Buller as head of 

department. After 1975 he was followed in succession 
by Tim Biscoe, Bruce Matthews, Roger Thomas and 
currently by David Armstrong, now in the fourth 
year of a five year term. 

Staff 
The staff comprises at the moment 19 HEFC funded 
academics: five professors (Jonathan Ashmore having 
recently been awarded a personal chair in Biophysics), 
five readers, six senior lecturers and three lecturers. 
We have recently beenable to appoint an extra lecturer 
funded via increases in student numbers: we expect 
the arrival of Nigel Bunnett from San Francisco in 
August 1994. In addition, Julian Paton will be taking 
up a BHF-funded lectureship in the spring. There are 

also three temporary lecturers (Saadeh Suleiman, 
Andrew Nicoll and Alan Burgess) standing in for 
staff on study leave, and a fourth temporary lecturer 

(Crichton Lang) stands in for Nigel Bunnett until his 
arrival. At the time of writing we are advertising for 
a lecturer to replace Fernando Cervero who, alas, 
leaves us in January for a chair at the Universidad de 
Alcalig de Henares, Madrid. There are also 28 
postdoctoral researchers, including a Royal Society 
University Research Fellow (Matthew Holley) and 
five others with Research Fellow status. 

The number of PhD students now stands at 21, the 
highest level to date. They are funded via the MRC, 
SERC, Wellcome Trust, Hearing Research Trust and, 
in one case, via one of the University's new Research 

Studentships. There are 29 technical staff, of whom 12 
are grant funded research technicians and 17 are 
HEFC funded. We also have five secretaries, of whom 
four are part time. This seems a suitable point for the 
current head of department to express his profound 
gratitude to those lynchpins who cope so ably with 
much of the day to day management: namely our 
Administrator (DrJohn Luck), Superintendent (Colin 
Hawkins) and Senior Secretary (Jean Lewis). 

Teaching 
With regard to teaching, the Department is unique in 
the UK in ministering to medical, veterinary and 
dental students and to Physiology honours BSc 
students. Numbers have increased dramatically over 
recent years, with entries into the vocational courses 
standing at 150, 75 and 60, respectively. The target 
number of Physiology honours students has risen to 
20, but the first and second year courses are highly 
attractive to other groups of honours students in the 
Science Faculty so that an extra 100 students take the 
first year of the course and 30 the second year. The 
ranks of the final year students are swelled by 

intercalators from the vocational courses so that 
currently we have 27. Research projects (mostly 
supervised within the Department) are a major 
component of the final year. We have long taught the 
different groups of students separately and we cling 
to this tradition because of its popularity with the 
recipients. It becomes yearly more difficult, however, 
asnumbersrise: therecentadventof20extraveterinary 

students is the only increase which the university has 
been able to resource with an extra lecturer. As a 
majority of our FTEs are from students registered in 
the Medical Faculty (which includes the dental and 
veterinary departments) we are placed in that faculty 
for managerial purposes but also have full 
representation on the boards and committees of the 
Science Faculty, in which almost all of our PhD 

students are registered. We see this dual representation 
as vital to our future and it has recently been 
emphasised by the creation of a joint Medical and 
Science Faculty Graduate School, and the appointment 

of Jonathan Ashmore as Director of its Biomedical 
Sciences Division. 

Accommodation 
For accommodation the Department has long been 
split site, with the bulk of the staff located in the 
School of Biomedical Sciences building but with two 

research groups located in the Preclinical Vet School. 
Since the last visitof the Society in 1992, theUniversity 
has been fortunate enough to gain a brand new 

Veterinary Preclinical Sciences Building, opened by 
the Princess Royal in November 1993. Brian Bush and 
Reg Chapman have moved their research groups to 
this site, which is appreciably easier of access than the 
old one. We have naturally chosen to show this new 
development to the Society by using some of its 
facilities for the Meeting. All departments have their 
problems and our main one, notwithstanding the 

new building, is lack of space: we are some 25% below 
HEFC norms. The shortage has not seriously held 
back our activities up to now because we have pursued 
to the hilt a policy of converting storerooms, offices 

and seminar rooms into laboratories, including (since 
the Society's last visit) a modest but effective cell 
biology/molecular biology suite already used by the 
groups of Matthew Holley, Rob Meech, Allan Levi 
and David Woolley. Such options are now, however, 
exhausted and we await eagerly the outcome of 
university manoeuvres to reduce, if not solve, the 
difficulty. In particular we wish to allow more of our 
Research Fellows space of their own to expand their 

research programmes. 

Note from the Editor 
This issue ofthe Magazineis my last as Editor. Saffron 

Whitehead is now taking over the editorial 
responsibilities.I would like to bow out by thankingall 
the many Members of the Society who have written 
articlesandprovided help andgeneral encouragement. 
Without such help, what was termed barely two years 

ago "anexperimentwithan expansionofthescope ofthe 
Newsletter" would not have been possible. 

Kwabena Appenteng 



Research 

Our research is well-supported by external funding, 
mainlyviaprojectgrantsfromWellcome, MRC, British 
Heart Foundation, SERC; in addition, EC funding is 
growing and there is a Wellcome Programme Grant 
held jointly by Judy Harris and David Armstrong and 
a BHF Research Group headed by Reg Chapman. Our 
total grant income has been rising by roughly 10% per 
annum over the last few years and is now £1.3m. 

A "research culture" is encouraged via weekly work-
in-progress talks and a joint programme of research 
talks with Anatomy and Pharmacology. The format 
of the latter has recently been changed to a very 
successful one of blending external and internal 
speakers in three hour mini-symposia. The generous 
symposium support of the Society (which we match 
pound for pound) has also allowed us to develop a 
tradition of an annual one or two day "Young 
Physiologists" symposium, for which the organisers 
must be PhD students or young postdocs and the 
external speakers must be untenured researchersTheavfirstothreeameetingsmwereoveryllively andsg 
The first three meetings were very lively and 
successful; following on from "Sight, Sound and 
Soma" last year (see theJune 1993 Magazine), we look 
forward now to "The Spinal Cord" to be held in 1994, 
organised by Caroline Scott and Phillipa Hudson. 
Theresearchgroupseachcentreononeortwotenured 
staff and virtually all are concerned with excitable 
tissues, with sufficient predominance of 
neurophysiology for the MRC to class us as a 
neuroscience department. There are, however, 
substantial minority groupings in the areas ofmuscle 
and motility and the physiology of cardiac muscle 
and some who work on nerve cells could be seen as 
primarily interested in ion channels and ion pumps. 
Publications were 90.5 (Research Selectivity Exercise 
criteria) in 1991 and about 100 in 1992. 

Neuroscience 

In neuroscience the largest number of groups work in 
the field of sensory reception and the central 
processing of sensory inputs. Those of Jonathan 
Ashmore and Matthew Holley continue to interact in 
unravelling the properties of cochlear hair cells (both 
inner and outer). Bruce Matthews has enlarged his 
interest in dentalmechanisms toincludelaser-doppler 
studies of pulpal blood flow alongside studies of 
odontoblasts and brainstem processing of trigeminal 
sensory inputs. Stephen Lisney's main interests are 
no longer dental but concern mechanisms of repair 
andregenerationofsensoryfibresincutaneousnerves. 
Sally Lawson continues her characterisation of the 
chemical phenotypes among the subpopulations of 
dorsal root ganglion cells associated with different 
types of cutaneous receptors and has expanded her 
successful collaboration with Ed Perl at Chapel Hill. 
Interest in matters visceral will not cease with 
Fernando Cervero's departure because Nigel Bunnett 
works on neuropeptides in the gut wall and Bridget 
Lumb's group is pursuing the hypothalamic control 
of spinal sensory neurones including viscerosomatic 
neurones. Finally, Max Headley continues his studies 
of the role of neurotransmitters in and the action of 
anaesthetic and analgesic agents on spinal sensory 
processing. 

Motor control
 

In motor control there are two groups: Brian Bush has
 
added an attack on the control of movements of the
 
human hand to his studies with Peter Skorupski (now
 
a SERC Fellow) of invertebrate motor patterning;
 
David Armstrong and Judy Harris have a large group
 
concerned with the supraspinal control of movement
 
and have increased their interest in transmitters and
 
in the visual guidance of movements.
 

Membrane biophysics
 
Two further groups use neurones in their work but
 
their interests really lie in membrane biophysics.
 
Roger Thomas now uses ion sensitive dyes alongside
 
ionsensitivemicroelectrodes, reflectinghisincreasing
 
interest in the regulation of intracellular calcium and
 
magnesium as well as pH. Rob Meech continues his
 
patch clamp studies of potassium channels but is also
 
developing molecular biological approaches to
 
channel proteins.
 
In technical terms, the Thomas and Meech groups
 
have a ood deal in common not only with those
 

interested in hair cells but also with the two groups

working on different aspects of the physiology of
 
isolated cardiac myocytes. Reg Chapman has a large
 
group working on amino acid metabolism in the
 
myocardium, on the calcium paradox and on a range
 
of ion channels. Allan Levi has a large and still
 
expanding team working on excitation-contraction
 
coupling, hypertrophied cells, culturedmyocytesand
 
the propertiesof cells from theatrio-ventricularnode.
 
Muscle and motility
 

The final set of groups are concerned with skeletal
 
muscle and the molecular mechanisms of motility
 
(where there is an obvious crosslink with theAshmore
 
&Holleygroups). DonLewisand Tony Ridgecontinue
 
their studies respectively of muscle regeneration and
 

of muscle development and motor nerve sprouting,
 
collaborating respectively with Henning Schmalbruch
 
(Copenhagen) and Bill Betz (Denver). K W Ranatunga
 
has added the use of a laser temperature-jump to his
 
work on contractile activation and the generation of
 
active force (including a component that appears
 
non-dependent oncalcium). Lastly,molecular motors
 
also preoccupy David Woolley's group, which is
 
using ultra rapid cryofixation in studies of flagellar
 
mechanisms.
 
Ithardly needs be added that most groups have active
 
collaborations with other groups in the UK and/or
 
abroad, including France, Italy, Germany, Spain,
 
Sweden and the USA.
 

I hope that in the above I have done justice to a
 
department that sees itself, I think justly, as happy
 
and thriving. It is a pleasure to end on its behalf by
 
warmly welcoming the guests of the Society and its
 
Members and their guests. We hope the tradition of a
 
large number of Demonstrations will be maintained
 
and look forward to three Designated Sessions
 
(Cellular Neurophysiology, Somatosensory
 
Physiology and Sensorimotor Control) and to
 
Professor Claes Wollheim's Annual Prize Review
 
Lectureon"Multi-factorialRegulationofInsulinfrom
 
the Pancreatic P-Cell".
 

DavidArmstrong 



ANNUAL REVIEW PRIZE LECTURE 

Claes Wollheim is the Society's 
1994 Annual Review Prize 
Lecturer. Although born and 
trained as a medical doctor in 
Sweden, he is Professor of Clinical 
Biochemistry at the University of 
Geneva, Switzerland. Claes 
Wollheim is one of the world's 
leading investigators in the field 
of cellular control of insulin 
secretion. He is the author of a 
very highly cited and influential 
review on Ca 2' and insulin 
secretion which was published in 
PhysiologicalReviews (61: 914-973) 

in 1981 and his laboratory continues to provide 
leadership in this increasingly important area of 
research. 

One of the most interesting results obtained from the 
Geneva laboratory provides crucial information 
concerning the mechanism by which Ca2 signals 
needed for the initiation of insulin secretion are 
generated. Claes Wollheim and his collaborators 
showed in 1990, using an elegant technique for 

,simultaneously recording changes in the free Ca2 

and NAD(P)H concentrations in single insulin 
secreting cells, that glucose, the natural stimulus for 
secretion, initially evokes a rise in the NAD(P)H 
concentration which is then followed by a rise in 
[Ca 2'],. The intracellular metabolic signal thus 
precedes the cytosolic Cal' signal which is due to Cal* 
entry from the extracellular solution through voltage-
sensitive Ca2' channels. They also showed in the 
same paper, published in the EMBO Journal (9:53-60) 
in 1990, that the insulin secretion itself started at 
about the same time as the Ca2' signal. 

Claes Wollheim's group has been instrumental in 
characterising the mechanisms of action of several 
hormones and neurotransmitters that inhibit insulin 
secretion, aswell as doingpioneering work concerning 
the regulation of the secretory process (exocytosis) 
itself. Claes Wollheim has received several awards 
recognising the importance of his contributions for 
diabetes research and was recently elected to 
membership of Academia Europaea. 

Ole Petersen 

PHYSIOLOGY IN THE HOLY CITY OF 
JERUSALEM 

The start on Mount Scopus 

The Department of Physiology of the Hebrew 
University - Hadassah Medical School in Jerusalem 
stemmed from the Physiology Research Laboratory 
which wasestablished in theearly 1940s at the Hebrew 
University on Mount Scopus by the late Professor 
Alexander Geiger and his graduate student (and later 
Professor) Jonathan Magnes. The Physiology 
Laboratory began functioning about two and a half 
decades after the foundation stone of the Hebrew 
University had been laid in 1918 on Mount Scopus by 

Haim Weizman, at that time Professor of Chemistry 
in Manchester and later the first President of the State 
of Israel. During the War of Independence in 1948, 
free access to Mount Scopus was lost for 20 years. The Hebrew 
However, the University continued its development. University 
In 1949, the first medical school in Israel was opened Hadassah 
in the western part of Jerusalem and the Mount Medical Centre. 
Scopus Physiology Research Laboratory became the Pointerat the 

ScopusMedical Schioolfirst teaching and research department of Physiology buildingand 
in Israel. Physiologyfloor 

i 

rl7 

At the beginning, the Department of Physiology was 
temporarily allocated a row of three old buildings 
behind the Daniel Oster Garden downtown, just 
outside the Russian Compound and about a width of 
a street from the Israel-Jordan border. Initially, the 
Department occupied several rooms on the third 
floor of the left wing of the three old buildings; then 
it expanded the right wing to some available space in The "Bible 
the so called "Bible House". House" 
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From the roof of the Bible House, we could look at the 
other side of the border, at our Arab "neighbours" 
around the Damascus Gate of the Old City. Very soon 
this observation point became an attraction. In 1957
59, several laboratories were built in the garden of the 
Turkish Hostel, resembling the once central part of 
the three old buildings. The laboratories were built 
aroundapicturesqueold well and thebenches around 
the well became a favourite spot for social encounters 



and discussions atcoffee breaks. Many ideas initiated 
in the pleasant atmosphere around the well. In 1965, 
with the completion of the Medical Center at Ein 
Kerem, the Department of Physiology was the first to 
movetothenewpremisesoftheMedicalSchoolatthe 
new Ein Kerem University Campus. 

Around the well 

S".o 


Current composition of the Department 
Thestaffof the Departmentat the timeof its foundation 
was very small indeed: two physiologists, two 
biochemists and two technicians. There are now 16 
members of the departmental staff and all have active 
research laboratories or groups. Although not a 
deliberate policy of the Medical Faculty, six of the 
staff members are medically qualified. Close contacts 
andmutualresearchinterestswithcliniciansfromthe 
Hadassah University Hospital quite often lead to 
collaborative grant applications and, later on, 
execution of the approved projects in the laboratories 
of the Department. The first elected Chairman of the 
Department, Professor Magnes, was followed in this 
capacity by Professors Asher Ilani, Mosha Abeles, 
Haim Sohmer, Shlomo Samueloff, Rami Rachamimoff, 
Baruch Minke and the present Chairman, David 
Lichtenstein. 

Within the framework of the goals of the State of 
Israel, the Department of Physiology is also involved 
in the national effort of immigrant absorption. During 
the last two years, seven Russian research workers 
have found their workplace in the Department with 
financial support from extramural resources. While 
the number ofcandidates, local and foreign graduates, 
is quite large, due to a shortage of financial resources 
in the University, new academic appointments in the 
Departmentof Physiologyarequite limited. Whenever 
an opening occurs, new staff members are selected 
and approved through a faculty commission, 
departmental staff meetings and appointments made 
on the basis of excellence in research and lecture 
presentation. 

Research 

The two-man research team from Mount Scopus in 
the early 1940s has grown today to over 300 
physiologists, the majority of them regular members 
of the Israeli Physiological and Pharmacological 
Society, which was founded in 1962 in Jerusalem. 

Research activities of the staff depend on their own 
initiative and ability to attract outside support. In 
Jerusalem, the Medical School provides the 
infrastructure of laboratory space and administrative 
requirements of the Department. Salaries of the 
academic staff are paid and justified to the University 
by teaching obligations. In this respect, the very early 
research in the Department was generously supported 
by the Rogoff Foundation. At present, the research of 
young scientists in the Medical School is supported 
by small research grants (up to $5,000) from the 
University and Hadassah Medical Organization. 
Funding of research projects of the Staff is derived on 
a competitive basis from local and foreign granting 
agencies such as the Israel Academy of Science and 
Humanities, the Ministry of Health, USA-Israel 
Science Foundation, Minerva Foundation, Germany-
Israel Foundation and others. 

Research in the Medical School is also facilitated by 
thepresenceof an Interdepartmental Equipment Unit 
which is located in the basement of the School and 
provides paid services to all Faculty members, The 
Unit houses and maintains heavy and expensive 
research equipment, such as: mass spectrometers; 
NMR; FA cell sorter; electron, fluorescent and confocal
microscopes; ultracentrifuges; scintillation counters 

and others. The Unit is funded by the University, 
government and special donations. It has its own 
administration and technical staff and is supervised 
by a Faculty committee. Its existence and function for 
more than two decades has contributed to research 
and development and achievements in the Medical 
School. 
The research tradition in the Department was 
established by the founders at the Mount Scopus 
laboratory, by their investigations on brain 
metabolism. Since then, research has expanded to 
various topics in the broad field of our discipline. 
Major interest and most productive developments 
have been achieved in neurosciences: 
neurophysiology, synaptic transmission, behavioral 
neurophysiology, audition, phototransduction and 
sensory physiology. In the framework of the 

International Biological Programme, in the 1970s and 
1980s, in collaboration with the MRC Division of 
Human Physiology at Hampstead, studies were 
carried out on physiological adaptation ofgenetically 
different population groups in Israel. Thereafter, 
research activities expanded on topics of 
environmental physiology, heat acclimatisation and 
desert rodents. Psammonmus obesus, the "sand rat", a 
native inhabitant of the shores of the Dead Sea, was 
successfully bred and studied at the laboratories in 
Jerusalem. Over the years, research has expanded 
also in the field of biological membranes, growth and 
differentiation, hormones, cardiovascular and renal 
physiology. The current research interests of today's 
members of staff are outlined on the next page. 

Teaching 

The Department teaches classes of undergraduate 
and groups of graduate MSc and PhD students. 
Lectures are taught in Hebrew, while for 
recommended reading students are directed to 
textbooks and articles in English. During the last 20 



Moshe Abeles 	 Neural codes and mechanisms of higher brain functions 

Cecil Allweis 	 Memory consolidation phases and processes 

Sara Ben-or 	 Molecular mechanism of glucocorticoid hormone action 

Hagai Bergman 	 Basal ganglia-cortical circuits in normal and Parkinsonian state 

Michal Horowitz 	 Adaptation of cardiac muscle to heat and exercise 

Asher Ilani 	 Mechanisms of bile acids action on biomembranes 

David Lichtstein 	 Natriuretic hormones 

Halina Meiri 	 Effects of aluminium on neurones and synapses 

Baruch Minke 	 Genetic dissection of mechanisms in phototransduction and retinal degeneration 

Asher Porath 	 Optical tweezers and their application in biology 

Rami Rachamimoff 	 Regulation of synaptic transmission: ion channels in presynaptic nerve terminals,
 
calcium confocal microscopy
 

Shlomo Samueloff 	 Physical exercise and bone structure 

Zeev Seltzer 	 Neuropathic pain 

Haim Sohmer 	 Auditory physiology and evoked potentials 

Eilon Vaadia 	 Neural mechanisms of sensorimotor integration 

Yoel Yaarl 	 Cellular neurophysiology of epilepsy 

years, many foreign students have been attracted to 
carry out graduate studies and postdoctoral training 
and research in the various departmental laboratories. 
During their stay, the weekly seminars are carried out 

in English. Practical classes in physiology are given to 
the medical, dental and biology students and are 

considered an important part of our teaching 
curriculum. We are one of the few preclinical 
departments in the Medical School who still conduct 
student practical classes. The equipment used in these 
classes has been kept up to date. For example, IBM 
computers in conjunction with CODAS acquisition 

systems are used, and simulation experiments have 
been introduced into the students' curriculum. Frontal FACULTY of MEDICINE 
teaching is facilitated by audiovisual equipment, 
overhead projectors and closed circuit TV, as well. CHAIR OF EXPERIMENTAL 
In the humble opinion of the author, international PHYSIOLOGY 
supportand collaborationhavealwaysplayedamajor The Unkiersit% Court invites applications tor 

role in the development of the Department of appointment to the ne"Is established Chair of 

Physiology in Jerusalem and its achievements. The Lxperimental Physiolog). The successful candidate 

will be expected to take up the appointment at the
determination and efforts of its Founders and their earliest opportunis 

successors have always beenbacked up by the interest 

The UniversitN seeks to appoint an establishedand support of our friends abroad. In the early days, 
researcher, who has made significant contributions 

this support was expressed in professional education to the field of neuroscience or cell physiolog. to 
of the staff; in later years, in promotion and aiding of complement the existing research strengths of the 
research. In recent years, the Department has become department, although individuals with merit in other 
a crossroads and temporary station for many aspects of physiological research will be considered. 

colleagues in our Please quote RE: PSN 930482. 
discipline, so that Further particulars may be obtained from: 
lectures, seminars and THE SECRETARY TO THE UNIVERSITY, 

meetings with THE UNIVERSITY OF EDINBURGH, 
distinguished physi- I ROXBURGH STREET,
ologists are quite 	 EDINBURGH EH8 9TB 

FAX: 031-650 6509common. Itseemsthatthe 
atmosphere of the Holy with whom applications (14 copies) including names 

City reinforces the wish and addresses of three referees, should be lodged. 

of our guests to ()erseas applicants need send onlyone cop of 
their application. Applications by tax should beonfirmedcommunicate andcntrelbmal by ma ildisseminate science from
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THE NEED FOR A STRATEGIC PLAN 

The Committee is keen to get the membership's views 
on a Strategic Plan, a draft of which is published 
immediately after this introduction. Comments of 
any sort will be very welcome and should be set to 
Richard Boyd at the Administration & Publications 
Office, PO Box 506, Oxford, OX1 3XE by Friday 11 
March 1994 at the latest. 

Why have a Strategic Plan? One important reason is 
that it allows the membership not only to seewhat the 

Committee are trying to do (and to find out more 
about how the Committee hopes to realise its 
objectives) but also simply to see whether the 
Committee does in fact achieve the targets which it 
has set itself. This means that the membership are in 
a better position to exercise their democratic rights at

the nnul elctins. theSocety oneorever asthe annual elections. Moreover, the Society has gone 

through a period of considerable change (think what 
has happened to the Society's Magazineover the last 
few years) and the further development of the Society 

requires sensible longterm thinking. Our relationship 
with other societies, the training of younger scientists 

in modem techniques, the recruitment of able school 

leavers into our discipline, the development of 
European collaborations, and the interaction of 

industrial and academic research are just a few 

examples of the types of issue which a strategic plan 

must address. We hope that our document may be of 

value in future commercial collaboration and in 
interaction with government funding agencies, with 
sister societies outside the UK and with other learned 

societies. It's your Society and so your input is 
important. I intend to collate your replies so that at the 
AGM in July discussion of relevant issues can be 
pursued and the Society canmake an informed choice 
of the precise way in which it would like the final 
version to be expressed. It may be of interest to 

Members when they look at the specific strategies 

outlined in the document to realise that the Committee 
now functions very considerably by means of a sub-

committee structure and the names of the Chairmen 

ofthesesub-committeesareshownbelowforinterest. 

It is important to note that Physiology also has an 

important voice through the Heads of Departments 

(HODS) who meet as a group with the full support of 

the Society and are also active in seeking to educate 

Historical Studies and Archives Sub-Committee 

MagazineEditorial Group 

Meetings Secretary's Advisory Sub-Committee 

Membership Sub-Comm ittee 

Prizes & Prize Lectures Sub-Committee 

Treasurer's Advisory Sub-Committee 

HEFCE and other statutory institutions about the 
needs of and requirements for developments of 
Physiology in universities. Clearly, however, their 
role isnotincluded within the Society's strategic plan. 
The current Chairman of HODS is Professor M J 
Rennie. 

Richard Boyd 

THE PHYSIOLOGICAL SOCIETY 
STRATEGIC PLAN 

Aims and Objectives 
The Society's aims remain as stated in the 
Memorandum of Association: 

To promote for the benefit of the public the advancement of 
Physiology, andfacilit ate the intercourse of Physiologists,
both at home and abroad, and thereby contribute to the 
p 	 o n esa d f ei nrs n n b o a eae 

progress and understanding of biomedical and related 
sencesadt d prvention a treetio 

disease, disability and malfunction of physical processes in 
all forms of life. 
At present these aims are achieved interaliaby: 

* 	 publishing 

* 	 holding Scientific Meetings 

0 	 promoting other meetings organised by 

physiologists, eg by funding travel grants and 

symposia 

0 	 supporting physiologists at a formative stage in 
their careers 

0 	 liaising with schools to encourage pupils to 

consider physiology as a career - including 
publication of careers books, videos and visits to 
schools by local physiologists and funding of 
workshops for teachers 

* 	 liaisingwithuniversitydepartmentsofphysiology 
and related sciences and organising and funding 

lectures by UK and foreign scientists 

0 	 supportingintemationalcongresses, byproviding 

travel grants and setting up group travel schemes 

0 	 responding to government requests for views 

concerning proposed changes in the law, 

commenting on White and Green Papers, 

supplying information and arguments to MPs for 

debate of Parliamentary Bills 

Anim al W elfare Sub-Committee ...........................................................................................
Janice Marshall 

Clinical Scientists in the NHS Working Group ..............................................................................
Abe Guz 

Commercial Collaboration Steering Group ............................................................................
Richard Boyd 

Education and Information Sub-Comm ittee .................................................................................
Chris Fry 

Foreign Secretary's Advisory Sub-Committee .........................................................................
Ole Petersen 

Grants Sub-Committee ........................................................................................................
Graham Dockray 

.......................................................................
Cecil Kidd 

Journals Managem ent Group .............................................................................................
Graham Dockray 

................................................................................................
Saffron Whitehead 

.....................................................................
Jim Gillespie 

...................................................................................................
Richard Boyd 

.................................................................................
Richard Boyd 

Science Policy G roup .................................................................................................................
Richard Boyd 

............................................................................
John Widdicombe 



STRATEGIC PLANNING FOR THE 1990S: OBJECTIVES AND STRATEGIES FOR ACHIEVING THEM 

The Committee's objectivesfor the 1990s areprinted in bold. Specific strategiesfor achievingobjectives then follow. 

1 To foster the highest quality scientific research within 

the discipline of Physiology in the UK 


* 	 To continue and expand the policy of providing financial support to 
physiologists, particularly young ones, to further their scientific 
development, including the acquisition of new experimental
techniques. (GrantsSub-Committee) 

" 	 To ensure the promotion of highest quality science published in the 
Society's journals by worldwide sale and wide dissemination, by the 
attractiveness of the journals, by high quality editing and short 
publication delays. (EditorialBoards;JournalsManagement Group) 

2 	To ensure that all areas of Physiology are represented 

at Scientific Meetings and that high standards of 

science and presentation are encouraged. 

* 	 To consolidate the changes initiated over the last few years in respect 

of Scientific Meetings. In particular, to work towards a pattern of 
fewer large Scientific Meetings, probably three a year, and three 
smaller one day Meetings, with an increasing emphasis on symposia 
and workshops with a view to publishing short works arising from 
these activities. (Meetings Secretary's Advisory Sub-Committee) 

" 	 To investigate possibilities for prizes and sponsorship, similar to the 
existing sponsorship for prizes awarded to the best Oral 
Communications at Designated Sessions of a Scientific Meeting, to 
encourage a high standard of science presented at Meetings. (Prizes& 	 Prize Lectures Sub-Comnmittee; Commercial Collaboration 

SteeringGroup) 

" 	 To define more clearly the scientific requirements ofCommunications, 
make rules governing science content of Communications more 
explicit and vet Communications prior to acceptance. (Meetings 
Secretary'sAdvisory Sub-Committee) 

3 	 To encourage a high quality entry of school leavers 

into UK undergraduate courses which lead to a proper 
training in Physiology; and to maintain this quality by 
recruitment of able, young and active physiologistsas 
teachers of Physiology. 

* 	 To increase over the next five years the number of sixth form 

symposia from one to three per annum in England and one each in 
Scotland and Northern Ireland. Schoolchildren all over the UK 
should thus have ready access to a forum which will show them the 
breadth and excitement of modern physiological science. These 
symposia will be audited to ensure that they achieve their stated 
objectives. The careers booklet, which is being widely distributed to 
sixth formers and other interested parties, will reinforce this initiative. 
(Education & Information and Historical Studies & Archives Sub-
Committees) 

S 	 To continue the yearly symposium for teachersofbiologyinschools. 

The aim is to discuss advances in topics that are taught to sixth 
formers and to discuss and experience different teaching methods, 
including effective practical work. (Education & Information Sub 
Committee) 

S 	 To establish a scheme whereby the subsequent careers of 
Undergraduate Prizewinners are followed up. (Committee Secretary) 

0 	 To establish a forum for undergraduates studying physiological 
sciences which would offer careers advice and explain the routes 
into physiological research. (Education & Information and Animal 
Welfare Sub-Committees;Magazine Editorial Group) 

4 To develop Physiology as a central component of 
modern experimental biology in the context of 
changes to universities' infrastructure and to promote 
its teaching in biological, physiological and applied 
physiological courses (such as medicine, dentistry, 
subjects allied to medicine, and veterinary medicine). 

0 	 To build on existing contacts with sister academic and professional 
societies in the biomedical field by further development of joint 
Meetings and joint Designated Sessions and to explore other possible 

fields of collaboration. (Meetings Secretary's Advisory Sub-Committee; 
Magazine Editorial Group;Science Policy Group) 

* 	 To run symposia to enable teachers of Physiology to educate 
themselves in physiological fields other than their majorthmevsipyiogcafelsterhntermjr
specialisation. These will address broad principles ofgeneral interest. 
The possibility of co-operating with the Special Interest Groups will 

be investigated to achieve these objectives. (Education&Information 
Sub-Committee) 

* 	 To run departmental seminars so that Physiology teachers can share 
experiences of the educational process. (Education&InformationSub 

Committee; Magazine Editorial Group; Departmental 
Seminar Scheme) 

5 To encourage the growth of Special Interest Groups
 
and to support their interdisciplinary nature with other
 
strands of science, eg molecular biology, and to
 

develop the contribution of the Society to the training 
of younger workers in such related fields. 

To increase the activity of Special Interest Groups by supporting 
vtincrers or ti ie f special ropsmby witin 
visiting lecturers or otherwise funding special programmes within 
a Physiological Society Meeting. (Meetings Secretary's Advisor/Sub 
Committee; Magazine Editorial Group) 

0 	 To continue to co-ordinate workshops and teaching symposia held 
under the auspices of the Society; to promote and expand practical 
workshops. (Education & Information Sub-Committee) 



" 	 To develop an electronic information service available to Members 
and Affiliates of the Society in order to allow easier access to 
information. (Education & Information Sub-Committee; MagazineEdtrilGru)Physiology
EditorialGroup) 

" 	 To broaden access to membership from younger scientists 
working in overlapping disciplines. To enable membership 
applications to be processed more speedily. (Membership Sub 

Connnittee) 

6 	 To ensure the continued central contributions of 

physiology to applied science, particularly for training

for medicine, veterinary medicine and dentistry; to 

develop research and teaching in pathophysiology 
and to train younger workers in the methodology 
required for an effective contribution to the 
development of the clinical sciences. 

" 	 To liaise with clinical professional bodies, eg the Royal College of 
Physicians, with a view to enhancing interactions between clinical 
and biological sciences. (Committee Secretary) 

NHS. (Working Group on Clinical Scientists within the NHS) 

0 	 To continue liaising with the Institute of Biology with regard to 
input into the Council of Science and Technology 
Institutes. (Science Policy Group;JOB Representative) 

7 	To promote links with Physiology in other countries;
 
in particular, to encourage strong collaborative 

interactions within Europe and to foster the 

development of mutually beneficial links with the 

former communist bloc countries, 


" 	 To support international collaboration in a number of 
ways, ranging from invitations to individuals to attend and 
speak at Society Meetings, through support of small specialist 
symposia here or abroad to joint Meetings with other sister 

societies. To develop even stronger links with other European 
societies without neglecting contacts with the

physiological 
US and the Far East. To work towards one overseas Scientific 
Meeting a year. (ForeignSecretary'sandMeetings Secretary'sAdvisory 

Sub Commnittees) 

" 	 To encourage international collaboration by supporting 
physiologists working in countries with severe financial 

problems, ranging from gifts of learned publications to more 
substantial support schemes for individuals and organisations, 
such as the recently implemented grant schemes to enable 
physiologists from the Eastern bloc and Third World countries 
to visit and work in UK laboratories for a short period and to 
support Eastern bloc and Third World centres of physiological 
excellence. To seek other similar means of fostering increased 
collaboration. (ForeignSecretary'sAdvisoryand Grants Sub-Connittees) 

" 	 To seek to encourage foreign membership of theSociety. (Membership 
Sub-Committee) 

8Tfot a cleae publihrcetina toewhatfis 
meant by Physiology and highlighting the profile ofand its contributions to society and the 
economy with government and the public; in 
particular, encouraging an awareness in teachers and 
pupils of the significance to society of the sciences in 
general, of the scientificmethod, and of the particular 
contributions of Physiology to modern science. 

0 	 To explore the potential of Scientific Meetings as a focus not only for 

the membership but possibly for the public at large which can be 

used to build the Society's public profile. A budget has been allocated 
to the Meetings Secretary to raise the profile of Physiology in the 

public domain. (Meetings Secrtary/) 

* 	 To develop a scheme by which younger children can be made aware 

ofand interested in the physiological sciences. (Education&Information 

Sub-Committee) 

• 	 To develop further collaboration with bodies and organisations to 
promote and explain the physiological sciences to the general public, 
teachers ofbiology and schoolchildren. These collaborations include, 
for instance, those with the Wellcome Trust and the British Association 
for the Advancement of Science. (Education& Information, Historical 
Studies & Arcliives and Animal Welfare Sub-Connittees) 

0 	 To contribute to the development of public policy on and public 
awareness of issues relating to Physiology by disseminating 
information and forming contacts with the appropriate bodies and 

individuals. (Science Policy Group) 

9 	 To generate sufficient income from investments and
 
corporate membership and appropriate income from
 
publishing activities and non-corporate membership
 
to support the scientificand educational objectives
 

over the period. 

0 	 To continue to maximise income to ensure that the Society has the 
resources to achieve the aims as decided by the Committee and the 
control of expenditure to ensure that these aims are achieved 

efficiently. (Treasurer'sAdvisory Sub-Co mittee) 

10 To ensure that the Society's administrative 

structure is able to support the academic, scientific 
and educational objectives in a cost-effective manner. 
To ensure that the administrative structure enables 
optimisation of the Committee's role in effecting these 
roles. 

0 	 To continue the process of restructuring the Society's Committee 
and Sub-Committees, so that they may respond efficiently and 
effectively to changing demands made on them. (Committee) 

0 	 To improve communication between the Committee and Members 

by promoting discussion on strategic issues and by consultation 
during the preparation of strategic plans. (MagazineEditorialGroup) 



No special consideration for women 
Dear Sir 

A group of women concerned about the lot of women 
in science visited me recently, armed with figures for 

the average number of women holding tenured 
positions in academic departments in the UK [see 

articles in the Views Section]. It seemed (much to my 

relief!) that their purpose was to congratulate me on 

the high percentage of women on my staff compared 

with most other departments in the country and the 
fact that six had been promoted to full professorships. 
I think I disappointed them when I insisted that what 
I care about is scholarship and, when selecting for 

potential lecturers or for proposals for promotion, the 
only issues that concern me are: who is the best 
person for the job? are they gifted and motivated? are 
they decent human beings? I like women wellenough, 
but in these decisions the question of whether the 

candidate is a man or a woman simply doesn't enter 

into consideration. The fact that we have a relatively 
high percentage of women in the department, and 

that several ofthem have 
been promoted to 
professorships, does not 
mean that I go out of my 

way to support women. 
What it probably shows 

is that in many other 
places there is still somebias against appointing 

iaandsupporting women. 
I imagine that this will 
change in time. 

Geoffrey Burnstock 

THE BRITISH PSYCHOLOGICAL 

SOCIETY AND THE MEDIA 


Earlier this year, I was asked to make a presentation 
to the Society on the work of the British Psychological 
Society (BPS) Press Office. Whatfollows isacondensed 
and updated version of that presentation. 

So, let me start with a couple of texts: 

The first is from the Book of Royal Society Presidents: 

Scientists ... have a responsibilityto inform, warn and 

advise on the uses of science. Moreover, to be effective this 
may involve scientists and scientific organisations in 
participatingactively in public debate." Sir Michael

Presidential Address to The Royal Society,
1992. 

The second is from William Waldegrave's first White 
Paper: 

"... many institutions report a shortageof good quality 
applicants to readfor first degrees in science ... despite 
efforts by universitiesto recruitthem. Any nationalpolicy 

for science ... must ... contain ... the diffusion among the 
publicat large of an appreciationof what science is." 

I must emphasise the policy underpinning the BPS's 

press and PR work. My job,as Director ofInformation, 
is to promote the science of Psychology and the work 
ofindividualpsychologists;mybriefisnotspecifically 

to 	promote the BPS. The BPS is simply an 

administrative unit, and who cares about that? The 

important thing is to promote the science and those 

people who collectively make up the discipline. I will 
go into some detail as to how we do this before listing 
the benefits. 

To do this, the BPS employs me as full time Director 

of Information, together with a full time Press Officer. 

We also have a Press Committee, made up of ten 

members of the BPS who are the policy controllers. 

The Press Committee's terms of reference are: 
0 	 to organise media releases and set up a Press 

Office at the BPS's London and Annual 
Conferences 

0 to extract from the BPS journals papers which 
could be released to the media and then to write, 

0 	 to support the BPS's subsystems in their media 
activities 

0 	 toorganisemedia trainingeventsforBPSmembers 
to ensure that BPS policy statements are released 
to the media 

• 	 to ensure that systems are set up and working for 
media contacts, psychologist experts and cuttings 

0 to supervise any relevant BPS staff 

Let's look at some specifics. 

Conferences 
The BPS has two main general conferences each year, 
one just before Christmas, our London Conference, 
and the other our Annual Conference, which is held 
in April. They are open conferences to which themedia are specifically invited. We send out between 
12 and 20 useable releases to around 500 contact 
addresses. The criterion used to select the papers for 

press release is very simple. It is: 

"Will an outside audience, principally the journalists, 
find it novel and interesting?"
 
At the actual conference we have a press office,
 
constantly staffed by at least four members of the
 
Press Committee. We have four phones plus a fax, 
gallons of free tea and coffee and, at lunchtime, trays 

of free sandwiches; but no alcohol. 

As a result, we no longer count our cuttings in column 

inches, we count in inches thick of cuttings. 

Journals 

The BPS publishes eight primary research journals.
Each member of the Press Committee is responsible
for one journal and their job is to spot potential stories 

and write press releases. Our hit rate on this activity
is not high. 

We also send to a selected band of journalists the 
contents page of each of the journals. The journalists 
then do their own spotting and call to ask for a copy 
of the full paper. This much simpler method has had 

a much higher success rate. 

Media training 
In the BPS's terms, this goes back about five years and 
coincides with a realisation that, at the same time as 
setting up lots of systems to get the media interested 
inus,we also had to ensure that our troops, including 



our 25 professional and scientific subgroups, were 
trained so that they could effectively interact with thejournalists. 

The one day media training events are held at least 
twice a year. For tutors we use practising journalists, 
onefromeach of the mainmedia outlets: newspapers, 
radio and magazines. Trainees, in future, will be 
given a copy of a new book Hittingthe Headlines(BPS 

Books, Leicester £8.99), which is the first practical 
nuts and bolts guide to media activity aimed 
specifically at scientists. 

BPS policy statements 

The BPS is increasingly called upon by government 
departments and the like to provide expert evidence 
on a myriad range of topics. Also, on a regular basis, 
the BPS itself wants to comment on topical issues. As 
an indication of the types of subject the BPS has 
released statements on in the last year or so, they 
include: subliminal messages, reading standards, 
mentally disordered offenders, sex offenders, child 
abuse and disasters. 

So, what are the benefits of all these activities? 

" Altruism - an under-used and under-observed 
principle, especially in today's post-Thatcherite 
world. You do it because you believe in it for the 
benefit of others. 

" It is becoming more acceptable, even in academic 
circles, to be a science populariser; in fact, if you 
read Chapter 7 of the Science White Paper, it's 
almost an instruction. So it won't do your academic 
credentials any harm. 

* 	 There is now some evidence that the main grant 
awardingbodies are taking notice of press cuttings 
andmediaappearanceswhentheyareconsidering 
the award of a research grant. Part of the Research 
Council's brief is in the field of public 
understanding of science and the successful 
communicators are being rewarded. 

• 	 There is evidence that potential undergraduates 
are increasingly making their decisions on which 
subject to study at university on the basis of 
information they have gleaned from the media. 

* 	 There is some evidence that more people are 

willing to join our learned societies if those 
organisations are seen to be proactive and 

generally doing a good job of looking after the 
health of the discipline, 

ZENECA 
ZENECA Pharmaceuticals in the UK is part of 
ZENECA Ltd, a member of the ICI Group. Other 
ZENECA companies are ZENECA Agrochemicals, 
ZENECA Seeds and ZENECA Specialties. ZENECA 
also has a Central Toxicology Laboratory and an 
Environmental Laboratory. 

The main thrust of this report addresses aspects of An aerial view of 
those ZENECA Pharmaceuticals (UK) research ZENECA's 
projects which are collaborative with academia and Alderlcy site 

the research institutes. From its laboratories in 
Wilmington, USA, ZENECA Pharmaceuticals has 
many other interactions with North American 
universities, but they are not included here. 
In addition to the collaborative research projects 

outlined here, ZENECA Pharmaceuticals has many 
other interactions with academia. Numerous scientists 
have part time teaching and research posts in 
universities. Some are external examiners, whilst 
others are members of the UK Research Councils, 
theirboards, committees or working parties. Company 
scientists participate in the peer review process and 
contribute to the various inquiries initiated by the 
Research Councils, Government (including ACOST 

and ABRC), the Royal Society and other learned 
societies. Many ZENECA scientists are members of 
committees in their appropriate professional bodies. 

At the undergraduate level, ZENECA takes many 
sandwich students into its laboratories for the third 
year (of four) of their degree courses. Other students 
come to gain laboratory experience between school 
and university. The Company has a vigorous schools 
liaison programme. 

Why ZENECA Pharmaceuticals supports 
collaborative research with academia 

In the first place, itis important to distinguish between 
collaborative and contract research. 

One objective of ZENECA Pharmaceuticals' 
collaborative research is to extend the company's 
science base by encouraging ZENECA scientists to 
interact with the best academics in the best 
departments (worldwide) on projects of mutual 
interest, at the cutting edge of the topic. Projects are 
strategic and relevant and are not usually expected to 

generate intellectual property. 

-



A second objective is to provide person-to-person (E) SERC Co-Operative Awards in Science 
interactions, primarily at the supervisory level. These awards are intended for postdoctoral workers. 

Assistance with the training of young postgraduates The costs are shared on a 50-50 basis, although the 
and postdoctoral workers is important to thebusiness ZENECA contribution is cash and kind. At one time 

and to the UK. ZENECA scientists are encouraged to ZENECA Pharmaceuticals had eight of these awards 
visit academics, to set up projects and to arrange for but there is now only one - they have been 

those scientists who are leaders in their fields to visit (surprisingly) overtaken by LINK (see below). 
the Zeneca laboratories for discussions and 
presentations. As well as the valuable scientific 
dialogue, there are recruitment opportunities. This programme is funded by the ZENECA Corporate 

R & T function, ie the finance doesn't come directly 
What ZENECA spends from the ZENECA Pharmaceuticals' business. 

ZENECA Pharmaceuticals spends about £2m pa from ZENECA Pharmaceuticals is involved in a significant 

the UK on collaborative research with academia. A number of projects on a worldwide basis. 

significant proportion of this expenditure is for the (G) LINK Programmes 
support of postgraduate and postdoctoral scientists These were launched in 1986jointly by the Department 

on projects of mutual interest. The policy has always of Trade & Industry and the Research Councils. The 
been to make use of the excellent schemes which are earlier programmes required industrial consortia to 

supported by the Research Councils (notably SERC provide 50% of the finance for projects in specific 

and MRC but occasionally AFRC), thereby obtaining areas, eg protein engineering. The remaining finance 
considerable leverage to ZENECA's spend. The

is was provided by the DTI and one or more Research 
ZENECA Strategic Research Fund (see below) isCouncils. ZENECA Pharmaceuticals is currently 
another important source of finance for collaborative participating in six programmes, each of which 

projects. contains a number of projects which are in academic 

Furthermore, therearenumerousinputstotheprojects institutions. More recent projects are being carried
 

from ZENECA staff, including gifts of materials, out on a 1:1 basis.
 
reviews and assistance with training. Students (H) EC Programmes
 
frequently spend time in the ZENECA laboratories.
 In recent years, ZENECA Pharmaceuticals has 

How the money is spent participated in one EC programme (BRIDGE, 

There are eight types of collaborative projects which Biotechnology). EC programmes have tended not to 

are funded: support the pharmaceuticals industry. Furthermore, 
ZENECA scientists tend to find that the existing(A) Where finance comes entirely from Zeneca mcaim ecie n()t G bv rmechanisms described in (A) to (G) above are 

Payments formaintenance grants and associatedcosts, adequate. The way ahead appears to be to bring 

consumables, travel and accommodation, fees and postgraduates into the UK rather than to set up 

institutional indirect costs ("overheads"). projects. 

(B) SERC Co-operative Awards in Science and (I) Teaching Company Scheme (TCS) 

Engineering (CASE) The TCS is primarily useful in Process/Engineering/ 

ZENECA Pharmaceuticals currently has 45 of these Manufacturing departments. A TCS Fellow comes 

postgraduate studentships. These represent the most into ZENECA to work on a project where the expertise 

economical way of achieving first objectives stated resides with a senior person in an academic 
above. A payment is made to the academic institution department, eg in process control. ZENECA 
(currently £1,200 pa) and there is a supplement Pharmaceuticals currently has one TCS Fellow, at 
(currently £1,800) added to the student's maintenance Macclesfield, UMIST being the academic component. 
grant. Other types of contributions are mentioned in 
the second objective above. The SERC provides the Conclusion 
remaining funds. New projects start and finish all the time. Postgraduate 

(C) MRC Partnership Awards studentships invariably start on 1 October and are 

very smilr tot i (B) above, supported for three years. Our record with completedThese are Thessimilarar vey CASECAE in (B abve.PhDs is commendable. 
are in pharmacology andPostgraduate projects 

physiology, ie in those areas of science (excluding This articlewas provided by Dr Norman Elmore prior to 

clinical) which are supported by the MRC. The costs his retirementfrom ZENECA Pharmaceuticals.Enquires 

are higher than CASE, since the MRC and ZENECA should now be directed to 

make equal financidl contributions. Dr M Brady, Research 

Administration Manager,(D) Postgraduate Studentships funded jointly with 
ZENECA Pharmaceuticals,the Cancer Research Campaign Alderley Park , Maccles-

These are almost certainly unique to ZENECA! Costs field, Cheshire,SKIO 4TF 
are shared on a 50-50 basis; the arrangements are 

similar to those in (B) and (C) and the topics are all 
related to oncology. 

Norman F Ehnore 



Articll'inthis section were comminissionedby Susan Wray. 

WOMEN PHYSIOLOGISTS: 
AN ANNIVERSARY CELEBRATION 
OF THEIR CONTRIBUTIONS TO 
BRITISH PHYSIOLOGY 

This book had its origin in a casual 
cshe 

Committee meeting in 1989. Tilli 
Tansey, historian of The 

e Physiological Society, had written 
to the Secretary, RegChapman toalrt the Committee that 1990 

would be the 75th anniversary of 
the election of the first six women 

totheSociety.RegChapmanasked 

me how I, and Alison Brading, the 

other woman Committee member, 
would like to celebrate this event? 

. .... I had not known anything about 
AM- ,,
riMT 

the election of women in 1915, nor 

who these scientists and their 
* successors were. Clearly it was time 

to find out. 

The idea of a book comprising short biographies of 
women physiologists had been in my mind for some 
time. I worked in New Zealand for two months in the 
winter of 1987. One of the books I read there was a 

compilation of autobiographies of New Zealand 
women, Maori and Pakeha (White), which gave me 

an insight into the attitudes, education, opportunities 
and varied lives ofwomen in that country - the first to 
give women the vote. Maybe the anniversary of the 
election of women to The Physiological Society could 
be the focus for a commemorative book, based on the 

lives and work of women physiologists in the past 
century. 

We cnsutedcoleages aoutwhih wmen 

scientists might be included and finally selected two 
groups of women who worked in various fields of 
Physiology in Britain. 

The first group consisted of eight women 
physiologists, now dead or past retiring age, who had 
received public recognition of their work by election 
as a Fellow of the Royal Society (FRS) or by creation 
as a Dame of the Order of the British Empire (DBE). A 
brief biography of each is given followed by 
highlighted extracts from a key research paper of 

theirs. 

The second group of women consists of ten 
physiologists, now dead, who made significant 
contributions to Physiology in a variety of ways but 
were not awarded these public honours. Again, we 
include key references to their published papers or 

books. 

For each scientist in the book we chose a suitable 

colleague to assess the work. Thus, a consultant 
haematologist, Helen Dodsworth (who has a 
Physiology degree), wrote about Janet Vaughan and 
her studies of stored blood, the effects of radiation on 

set up in 
bone marrow, and the blood depots she 
London during the Second World War. Susan 
Greenfield assesses the contribution of Marthe Vogt, 

whom she met for the first time "in the less than 

propitious circumstances" of an oral examination. 
The six women who were alive at the start of this 
project were interviewed or consulted about their 
careers, and their biographies contain material not 
then available elsewhere. Alison Brading tape
recorded conversations with Edith Bilbring when 

she went into hospital for the operation from which 
later died. 

Since the biographical accounts were written by 
experimental scientists, the viewpoint of the book 
inevitably differs from that, say,of historians or social 
scientists. The book should interest not only
physiologists, maleand female, in theUKand abroad, 

but alsopeople interested in the historyof scienceand 
those concerned with the roles of women in science 

and in society. We hope it will be put in school 

libraries and introduce students to physiology. By 

their nature, research papers may not be wholly 
accessible to those without a background in that 
speciality, so we provide a brief explanation of the 
contemporary importance of each research paper. 

The common factor that unites all the women in the 
book is their dedication to their scientific research and 

the enjoyment they derived from it. But, as I found in 

the book about the New Zealand women, a collection 

of individual biographies can reveal many insights 
about the treatment of women in general, in spite of 
the fact that our subjects were successful scientists. 

The obstacles that prevented many women from 
pursuing fulfilling careers in the late 19th century 

continued to impede them during the first half of the 
20th. How much have things improved? A great deal, 
in many areas; but, specifically with regard to the 
Society, are there further measures that we can take to 
help? 

Positive action 

It is widely assumed that it is unlawful to use positive
action to improve the situation for women, but that is 

not necessarily the case. The Sex Discrimination Act 
has provisions allowing positive action to be takenwithout breaching the principle ofnon-discrimination. 

Section 49 of the Act allows (among others) any 
organisation whose members carry on a particular 
profession, for the purpose of which the organisation 
exists, to take important positive steps. If the 
organisation comprises a body whose membership is 
wholly or mainly elected, it can make provision to 
ensure that a minimum number of persons of one sex 

are members of that body, by reserving seats or by 

making seats available (by co-option or election or 
otherwise). The Act does not permit positive action to 
be taken over the election of the members of the 
professional body, nor does it permit discrimination 
in recruitment, appointments to public offices and 

posts, but goals and targets are not unlawful provided 

they do not result in reverse discrimination. 

Quotas 

Therefore, the Society could take formal steps to 
ensure that there was a minimum number of women 
on the Committee and on various sub-committees.
Informal action by the Committee has already ensured 

the nomination of women for election to the 

Committee and this has been successful in producing 



one or two elected women Committee members at 
any one time. Would there be any benefit from making 
the arrangement formal, and representative of the 
pool of employed women rather than Members? The 
issue ofquotas is controversial but should be debated. 

Equal Opportunities Sub-Committee 
Positive action could also be directed towards the 
issue of obtaining grants for research, for there is 
unpublished evidence suggesting that women are 
submitting fewer grant requests than would be 
expected from their proportion in the academic 
community. Perhaps the Committee could set up an 
Equal Opportunities Sub-Committee to recommend 
action on a number of such issues. 

Anew Society Lecture? 
We should, for example, like to see more women 
invited from abroad or the UK to give named Society 
lectures (a Winifred Cullis Lecture?). At the time the 
book was completed, only one of the 56 invited 

lecturers listed in the Society handbook - the Grei! 
Book - was a woman, although the people in our book 
could surely have given some excellent lectures over 
the years. 

One of the objectives of positive action is to ensure 
thatwomen scientists arecontributing in full measure 
to the advancement of science, to their professional 
societies, and to society in general. Positive action 
recognises the need to realise the full benefit of the 
pool of trained women scientists that already exists. 
Careful monitoring will be needed to ensure that real 
progress is made in encouraging younger women to 
contribute fully to the scientific community, and to 
see that more than the outstanding few receive the 
advancement and rewards they deserve. 

Lynn Bindman 

Reference 
Women Physiologists: an anniversary celebration of their 
contributions to British Physiology (1993). Eds Lynn Bindman, 
Alison Brading, Tilli Tansey. Published by Portland Press, 
London and Chapel Hill, 164pp.Assistant 

UNTENURED PHYSIOLOGISTS: 
CAREER ASPIRATIONS AND 
PROGRESSION OF MEN AND 
WOMEN 

We set out to gather information on the current 

position and career aspirations of untenured workers 
in Physiology departments within Great Britain and 
Ireland and, in the course of the survey, obtained 
information relevant to the issue of the under
representation of women on the staff of Physiology 
departments. We used the Society's Grti! Book for 
departmental addresses and wrote asking the names 
of PhD students, research assistants, postdocs and 
research fellows. All were then sent the questionnaire. 
Physiologists working in other departments (e~g 
Anatomy, Biochemistry) will have been missed, but 

biochemists and anatomists working in Physiology 
departments will have been included. 

Profile of respondents: 
Age and qualifications 
A total of 1180 questionnaires were sent out; 567 were 
returned (48%), of which 323 were from males and 
244 from females. The respondents' ages ranged from 

20 to 50, with 34% being 30 or older and 5% over 40. 
Most have a BSc as their initial qualification but 
around a quarter had some alternative qualification, 
'g BTEC, BEng, professional allied to medicine, MB, 
BVS, BDS, HNC, DBiol. The untenured population is 
made up of 407 PhDstudents,23% research assistants 
and 32% postdocs (Fig 1). 16% of the respondents 
were visitors to the UK and most of these expected to 
stay for three years. 
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Most (70%) respondents were on three year contracts, 
nearly a fifth (18%) on one or two year contracts, and 
only 4% on five year contracts. No contract was for 
longer than five years and fewer than2% worked part 
time. Most (63%) respondents were on their first or 
second post, 15% had held two temporary posts and 
21% had held three or more posts. Many of the 

respondents considered themselves to be in a serious 
long term relationship (57%) and of these 16% had 
children. Their partners usually work (83%) and over 
half (57%) have permanent jobs. 
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500 
4
a) 400-.C 0 
a 
h Male 
Te flectureships, 
200C 00 -Z 

ae 
Female 

0 
0F, I 
PhD Postdoc Staff 

Fig 2 shows that, although almost equal numbers of 

males and females start off as PhD students, at the 
postdoctoral stage there are clearly more men than 

women and thedifference isenormous in thenumbers 
men and women holding tenured academic posts 

(71 female academics compared with 413 men). 

HOD 

(21) 


Scientific 
managerial 
position 
(44) Letrr 

(93) 

Pen 
job in 
science or 
research 


Unsure 

(44) 

HOD f 

(55) 


Loctuer 
Scientic (124)

mngrl 
position 
(45) 

Permanent job 
in science or
research Unsureony2!,oftefmlsThisuofpiiv
(45) (43) discrimination has already been touched on by Lynn 

The discrepancy in numbers of tenured female and 
male staff contrasts with the stated ambition of 43% of 
female respondents and 43% of male respondents to 
be lecturers (Fig 3). Why, then, do so few women 
succeed in obtaining tenured positions? 
Are so few women gaining lectureships because
there are so few female postdocs? 

The answer would appear to be "No". Of the 
respondents who were postdocs or research fellows, 
110 were male and 69 were female. Thus, there are 
more men than women but not five times as many. 

Interestingly there are roughly equal numbers doing 

a PhD: 117 females, 112 males (see Fig 1); so clearly 

more females leave Physiology after completing their 
PhDs. 

Do fewer women apply for lectureships? 
The answer to this is probably "Yes". When asked 

whether they have applied or intend to apply for 
34% of males and 29% of females replied 

"Yes"; but when asked how many they had applied 
for in 1992, 40 men but only 11 women had made at 
least one application. Thus, assuming 1992 was a 
typical year, fewer women than men were actually 
applying for lectureships. Expressed in terms of the 
postdoc pool, 36% of male postdocs applied but only 
16% of the female postdocs.
Do women get jobs if they apply? 
D oe e osi hyapy
Because of the small number of lectureships in any 

one year it is difficult to determine if women stand an 

equal chance of obtaining a lectureship if they apply 
two women obtained lectureships. Thus 1 in 4 men(assuming CVs are comparable). In 1992, ten men and 
towmnotie etrsis hsIi e 
were successful compared with 1 in 5.5 women, so 
there is not a glaring difference in the success rate. 

Are women less confident or ambitious than men? 
The fewer applications made by women could indicate 
a loss or lack of confidence by women in applying for 
posts. An indication of this is provided by the replies 
to the question "Do you consider some departments 
are too good for you to apply to?": 18% of men said 
"Yes" and 23"%o of women. This is only a small 
difference. When asked whether they had applied for 

fellowships or grants, 37% of men and 23% of women 
had doneso. In long term ambition, equal percentages 
of men and women wanted to be lecturers (43%) but 
nearly twice as many men (19% compared with 10%) 
wanted to be heads of departments or chair holders. 
Women showed a slight preference to managerial 
ambitions (21% compared with 16%). 

It seems that we can conclude that, although equal 
numbers of men and women embark on PhDs in 
Physiology, fewer women go on to become postdocs 
or research fellows; and fewer again then apply for 
lectureships. The reasons for this may be as obvious 
as inequality in the difficulty of trying to manage a 
research career with a relationship or family, although 
only 13% of women had children compared with 21% 

of men! What was interesting was the fact that when 
in a relationship one partner's job took priority it was 
their own for 88% of the male respondents but for 
only 27% of the females. The issue of positive
 



Bindman in the article preceding this, but also of 
relevance are arguments on the provision ofchildcare 
and sexual stereotyping. 

Mobility 
72% of the total sample of respondents replied "Yes" 
to the question "Would you consider moving from 
your present institution for another job?" and, of 
these, most (82%) put no mileage restriction on their 
move. 

Careers advice 
An unexpected finding in the survey was that nearly 
40% of all respondents answered "No" to the question 
"Is there anybody in your department who takes an 
interest in your career and advises you?" Given the 
difficulties we can do little about, eg lack of lecturing 
positions, here is presumably an area where we could 
and should be helping more. In addition, 75% said 
that there was nobody within their department that 
they could use as a "role model". For some groups the 
lack of role models is considered a serious 
disadvantage but it is difficult to see how this may 
change in the short term. 84% of respondents had a 
male superior. Few respondents felt that they had a 
careerrolemodelandtherewaslittledifferenceinthe 
values between males (28%) and females (21 %).Inthe 
course of preparing this series of articles for the 
Magazine,a number of successful women physiologists 
were approached for profiles. While some accepted 
(egseearticlesbyNancyRothwelland Barbara Fulton), 
others declined because they did not want to be 
labelled "female physiologists" or held up as 
examples! 

What are employers looking for? 
We asked those sampled to rank in order which 

factors they thought would help them get their next 

job. Omitting PhD students, as they might be 

considered rather inexperienced, the replies from the 
rest of the respondents are as set out below, alongside 
the ranking order given by 45 employers. The 
employers' names were obtained from the classified 
pages of Nature over a five week period from 
advertisers recruiting postdoctoral workers for 
broadly physiological posts. 

Respondents % % Employers 

You know the person 13 2 You know the person 
advertising applying 

Your boss knows the 5 6 You know the applicant's 
person advertising current employer 

The number and quality of 33 37 The number and quality of 

papers you have published papers they have published 

Your area of expertise 32 45 Their area of expertise 

Your teaching experience 0 2 Their teaching experience 

Your administration 0 0 Their administration 
experience experience 

Your ability to attract 15 2 Their ability to attract 
outside funds outside funds 

Your personality 2 6 Their personality 

It can be clearly seen that employers of postdocs 
overwhelmingly are looking for people with the right 
expertise and a publication record and most 

respondents appear to be aware of this. The only 
areas of mismatch were in "you know the person 
advertising/applying" and "your/their ability to 
attract outside funds". Those looking for jobs think 
knowing the advertiser is important, while potential 
employers appear to be unmoved by this knowledge! 
The mismatch in "your /their ability to attract outside 

funds" can probably be accounted for by that portion 
of the respondents seeking lectureship positions, 
where the ability to attract outside funds would be an 
important factor. 

Summary 
What view one takes of these findings depends, of 
course, on one's attitude. Is it a good thing or not that 
many untenured physiologists will be in that position 
for between 10 and 15 years? Is it good that the 
competition for lectureships is very keen and that 
manywillhavetofindalternativeemployment?Does 
it matter that around 18% will be on one or two year 
contracts? If, as is our own view, it is considered that 
these are not good things what, if anything, can be 
done about them? Could we, as a Society or 
individually, put pressure on funding bodies to 
consider one year funding unacceptable? But what 
about pilot studies etc? Could we lobby our institutions 
to create tenure-track positions or make bridging 
finance between contracts more readily available? 
Finally, although equal numbers of men and women 
embark on PhDs in Physiology, fewer women go on 
to become postdocs or research fellows and fewer 

again then apply for lectureships. We don't think any 
ofus canPhysiology,feel happy or complacent at perhaps thiscouldloss ofalltalentfrom and we ask 

as aourselves, "Is there anything else I could do, 
str " 

start?" 

Susan Wray and Colette McNerney 

Colette 

McNerney (left) 
and Susan Wray 
(right) 



COMMENTS FROM WOMEN 
PHYSIOLOGISTS 

Under-representation of women in senior 
positions 
Ido not believe that the current under-representation 
of women in more senior positions in Physiology is a 

reflection of the different abilities between men and 
women nor, from my own experience, does it appear 
to be due to discrimination or prejudice against 
women. Indeed, I am not aware of having suffered 
any discrimination during my career, although it is 
possible that I have been either lucky or naive in not 
being aware of any prejudices! 

A major obstacle for progression of women in any 
demanding career is the pressure and time imposed 
by family life. While this is a real problem, it has been 
successfully overcome by many female scientists and 
may be diminishing slightly with improved facilities 

for child minding, flexibility in careers (eg maternity 
leave) and changing attitudes towards career women. 
Another factor thatmay be a concern forsome women 
is that they will meet discrimination and are likely to 

have difficulties in what they perceive as a "male 
dominated" career. I think that this view is largely 
unjustified and is likely to diminish as more women 
achieve senior positions and serve as "role models" 
for junior scientists. 

Perhaps the only time I felt discriminated against 
because of my sex was at school. My choice of Maths, 
Physics and Chemistry for A level atan all girls school 
was met with some resistance (which I successfully 
fought!). To do A level Art as well was deemed 
impossible, and was achieved onlyby attending night 
school.Withthissomewhatbizarremixtureofqualifi-
cations I deviated from an initial interest in a degree 
inMaths(whichlconsideredtobea "male dominated" 
subject) and completed a BSc in Physiology. 

I have always been fortunate to work with people 
(both male and female) who have shown no sexual 
prejudice towards men or women and have only 
rarely met such bias amongst scientists. Iheld a Royal 
Society Research Fellowship for about ten years which 
involved regular visits to dinners and soirees at the 
Royal Society. These events were often attended by 
several hundred scientists (usually in formal dress), 
of whom fewer than 10% were women and, although 
initially somewhat daunting, they were also highly 
enjoyable. I believe that women represent only a 
small percentage of Fellows of the Royal Society, 
which is a matter of some concern to them. Several 
yearsago, Fellowshipholderswereaskedtocomment 
on this and suggest possible ways of balancing the 
situation. I was and still am against positive 
discrimination for women, which I think might lead 
to more serious discrimination and ill feeling on both 
sides. Similarly, although the organisation of 
"women's groups" may be helpful to younger 

scientists, I have some reservations about this and 
think that most women would feel unhappy about 
similar "men's groups". However, many female 
scientists, particularly those in senior positions, can 
actively encourage younger women in their 
profession. 

Perhaps the only serious difficulty I have seen for 
women who achieve success in their careers is the 
assumption (usually by men) that they must have 
"unfeminine" characters. Men who are enthusiastic, 
forthright and questioning are considered forthright 

and assertive, while women are branded as aggressive 
and pushy! 

It is still not uncommon for people (both 
within and outside science) to assume that 
becauseof yourtitleyou will be male (leading 
to some interesting and sometimes 
embarrassing situations) or to be referred to 
as "my dear", even in the discussion at a 
scientific conference. However, instances 

such as these are better treated with 
amusement than annoyance and arehappily 
declining. My strongest feeling is that a 
career in science is enormously challenging, 
enjoyable and rewarding to men and women 
alike. 

Nancy Rothwell 

Women in Physiology: a personal view 
My career in biological sciencebeganat theUniversity 
of Glasgow, where I obtained both my first degree 
(BSc in Zoology) and a PhD in synaptic physiology. I 
then moved to University College London, where I 
enjoyed a prolonged postdoctoral career in three 

separate departments (the MRC Mammalian 
Development Unit headed by Anne McLaren, the 
Biophysics Department with Ricardo Miledi and the 
Department of Biology collaborating with Martin 
Raft's group)before obtaining my present position in 
the Department of Anatomy and Developmental 
Biology at UCL in 1989. My current general field of 
interest is developmental neurobiology. Ihave been a 
member of the Editorial Board of Tle Journal qf 
Physiology since 1987. 

In this short article I have been asked to express my 
personal views about the lot of a woman trying to 
pursue a sucessful career in science and to relate any 
difficulties I have encountered along the way. My 
personal measure of success, which I imagine I share 
with many otherscientists, is being able to pursue my 
particular interests in the way that I want with 
adequate financial support and the minimum of 
hindrance. Iam fortunate to be able to say that at no 
stage in my career have I experienced any instances of 
serious sexual discrimination nor of sexual 
harassment; I am aware that this is certainly not the 
case for some other women. Ihave from time to time, 
however, encountered what might be loosely 
described as "attitude problems" amongst a few male 
colleagues, mostly in the early stages of my career. In 
general, these are simply modified versions of the 
kinds of problems one encounters as a woman on a 
day to day basis in society at large. It would be nice to 
think that universities are progresssive and liberal 
minded establishments where such attitudes are a 
thing of the past but, alas, this is simply not so and 
they are still very much male dominated institutions. 
I have the good fortune to work in a department that 
has a higher than average ratio ofwomen on the staff, 
many of them holding promoted posts. 
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Sometimes, false generalisations can be made 
concerning what women are capable ofsucceeding at 
-what about the unflattering notion I have heard 
expressed that "women can't do electrophysiology"! 
Many women are not, by nature, pushy or aggressive 
and, whilejustbeingverytalentedatwhatyoudocan 

be enough to bring success in the right environment 
where senior colleagues are supportive, there are 
many situations where asserting oneself is an 
additional necessity. Having said this, I freely admit 
that mild-mannered males may also suffer from this 
problem! 

Whilerecognising that there arestill serious problems 
that can hinder the progress of women, I do feel that 
women could sometimes help themselves more than 
they doand suffer from problems of their own making. 
For example, I have heard the view expressed (by 
women) that women can find it difficult to obtain 
grantsupportbecausetheyareinnatelypooratselling 
themselves and that somehow they need to be given 
special help in 	learning how to prepare grant 
applications. I think that this view is misleading and 
unhelpful. It is true thatsomewomen maynotperform 
well in interviews or in giving oral presentations of 
their workfor this reason, and thiscertainly can get in 
the way of progress, but the essence of a good written 
grant proposal is good ideas and a sound scientific 
approach and most people need advice, in the early 
stages of their careers, on how to write a good proposal. 
Many aggressive and pushy men write poor grant 
applications. 

Finally, putting aside the major issues of 
discrimination and harassment, I have asked myself 
the question: Has being a woman made it, in any way, 
more difficult for me to pursue my career? Last year 
Igave birth to my first child. Having Sophie as part of 
my life is an immensely enjoyable experience, but I 

have had to make major 
adjustments to my work 
pattern to try and keep a 
healthy balance between 
motherhood and career. I 
appreciate that for many 
fathers similar problems 
exist but it is inevitably 
the woman who has to 
have some time away 
from work to have the 
child and in the early 
stages of a child's life, 

even with good childcare 
. s and a veryifacilities 

supportive partner as I 
have, women do often 
have to take more of the 
strain and responsibility, 
especially during times of 
illness. It can be quite 
difficult to get back into 

BarbaraFilton 	 the swing of a normal work routine; some women 
with Sophie 	 appear to cope admirably with the whole process but 

I think that they may be exceptional. There is clearly 
nothing to be done to alter this aspect of being a 
woman - it is a fact of life. However, as with any 
human problem, a little understanding can go a long 

way to help. Fortunately, I have a head of department 
who is sympathetic to such problems and Ivalue this 
kind of support, which is of enormous help. 

BarbaraFulton 

WOMEN IN BIOMEDICAL SCIENCE 
Opportunities for flexibility in career 

Trust
 

The Wellcome Trust is only tooaware of the difficulties LLL 
encountered by women in biomedical science; 
specifically, why they find it so difficult to progress 
beyond the postdoctoral level. Although the statistics 
suggest that roughly equal numbers of men and U 
women embark on a career in this field, the proportion 
ofwomenprogressingbeyondtheearlystagesdeclines 
dramatically with increasing seniority. A recent 
analysis shows that at the senior lecturer and 
professorial grades women form only 5% of the total. 
These figures are of concern not only because they 
represent a cause of disappointment and 
dissatisfaction for individuals at a personal level but 
also because of the far reaching implications for 
biomedical science in this country. 

The Wellcome Trust has always tried to operate a 
flexible approach to the career development of 
individuals, both women and men, whose careers 
have, fora variety of reasons, notbeen straightforward. 
On a number of its schemes the Trust is prepared to 
accept applications from individuals wishing to work 
part time. In addition, although guidelines on age 
and qualifications operate on many of the personal 
support schemes, nevertheless, due allowance is made 
for those who have started late or who have taken a 
career break for personal or family reasons. 

The Trust is always willing to consider proposals 
from those returning to science after a career break 
and has recently initiated a new four year scheme to 
provide re-entry Fellowships to such individuals. 
These awards can also include, if required, aperiod of 
re-training. 
The Trust is always happy to receive enquiries about 
any of its schemes in relation to scientists with 
particular problems of this sort and is also pleased to 
accept suggestions as to how these initiatives could 
be expanded and developed. Man Phillips 

Wendy Ewart and Mary Phillips (left) and Wendy 
Eart fright)
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THE PROBLEMS OF PHYSIOLOGY 
IN 1993 AND HOPES FOR 
IMPROVEMENT IN 1994: 
A PERSONAL VIEW 

We are at present inan interesting and contrasting 
period of Physiology. On the one hand, there exists a 
rapid growth in our knowledge and understanding 
ofthe complex membrane proteins that play such key 
roles in cell physiology but, on the other, the 
understandingoftheunderlyingcomponentsofmany 
of the common physiological functions in humans 
and of what causes them to go wrong in disease is 
advancing with only painful slowness. In this article 
I want to consider the problems resulting from this 
rapid growth and also why the knowledge of human 
physiology and pathophysiology is advancing so 
slowly. Ihope that this year things will change so that 
the gap between the two extremes will be bridged and 
real progress made in the understanding and 
alleviation of disease. 
One disadvantage of the rapid 
growth is that it is becoming 
impossible for working 
physiologists to keep up with all 
the relevant advances. It also seems 
that there is a growing tendency , 
for some scientists to lose sight of 
the overall relevance and 
significance of their findings. The 
fields of molecular biology and 
genetics in particular are becoming 
enormously competitive and often 
thepressure to achieve a particular 
goal reduces the time available for 
assessing the longer term and 
wider significance of the work. In 
the long term this is not going to be 
satisfactory, andtheuseoftheknowledgeinalleviation 
of disease is going to require a broader perspective. It 
is sad that many students recruited into these fields 
have undertaken degree courses which have not 

provided them with the breadth of knowledge to 

allow them to do this. 

Iwant in this article to pinpoint two areas in which to 
highlight some of my concerns: first is the use of 
isolated systems in which to study function andsecond 
istheuseofligandbindingstudiestoclassifyreceptors. 

Isolated Tissues 
The desire to understand cellular mechanisms has led 

to the development of methods in which they can be 

studied in isolation from their normal environment. 

Proteins can now be expressed in oocytes or cells 
which may or may not contain other essential 
wchponensm ay or ny t. Ca fotr eenal 
components in a working system. Cell fusion enables 

introduction ofmembrane proteins absent in the host 
a

cell, allowing the components necessary for 

particular function to be determined. The use of 
systems such as membrane vesicles and whole cell 
voltage clamp in which soluble components of the 
intracellular environment (such as enzymes and 
second messengers) can be controlled have enabled 
studies to be performed on the regulation or activation 
of the molecules. 

Experimentally this is a very attractive approach and 
may often enable unambiguous answers to be found 
for specific questions. However, for science in general 
there are many pitfalls that one should be aware of, 
and considerable dangers in the extrapolation of the 
results to whole animals and, in particular, to man. 
The way in which a piece of cellular machinery works 
may depend crucially not only on the presence but 
also the amounts and the lipid environment of the 
various components, and there can be no guarantee 
whatsoever that the actual cells in the human in 
which a particular system may be of importance will 
be at all like the experimental system. As a teacher, I 
am also aware how great an influence successful 
research in any of these elegant systems can have; it is 
extremely satisfying to understand the sequence of 
events by which a particular effect or response may be 
brought about, and naturally students are excited by 
such work, and remember it. The problem is that 
understanding has still only been achieved in a tiny 
percentage of the stimulus response events that we 

know of: in the vast majority of 
cases we still cannot link the two 
unequivocally. Knowledge of a 
few systems makes students think 
that most others will work that 
way, and so tends to prescribe the 
investigations that are carried out 
on other systems. It also leads to 
assumptions and the develop
ments of tenets; for instance, "1
adrenoceptors produce their 
effects through the activation of G 
and stimulation of adenly
lcyclase". Few people have looked 
at the interaction of these receptors 
with other proteins. 

Isolated systems can also be misleading as to the 
specificity of any blockers of a mechanism that may 
be discovered, or their potential value in disease. For 

instance, in the study of Na/Ca exchange in isolated 

membrane vesicles it can clearly be shown that 

amiloride and its analogue dichlorobenzamil are both 
blockers, and studying their binding sites can throw 
light on the mechanisms of the exchange. However, if 
a tissue phenomenon, such as smooth muscle 
contraction produced by lowering extracellular Na, is 
thought to be caused by Na/Ca exchange, these 

blockers cannot reveal its involvement, since they can 
be shown to block the contractile response toe odepson t an ore of magni 

depolarisation at an order of magnitude lower 

concentration.Similar problemsarise when studying 

ligand binding to drug receptors. For instance,
 
idazoxan was initially studied as aspecific antagonist 
of a2-adrenoceptors, but later work has shown it to 
bind with high affinity to another receptor which has 

nothing to do with catecholamines. 

Receptor classification 
Continuing with the theme of receptors, there is a 
distressing tendency for pharmacologists to find more 
and more minor differences in the profiles of drug 
binding to receptors, and to classify them into 
subdivisions which they then try to apply across as 
well as within species. To my mind, the only 



physiologically relevant justification for subdividing links with clinicians. Human material is frequently 
receptors to a single natural ligand is when they have not obtainable. Animal models of some diseases are 
major structural differences (egnicotinic acetylcholine available for study, butin many cases it is questionable 
receptors being ligand gated channels as opposed to just how relevant a particular animal model is to a 
theG-proteincoupledmuscarinicreceptors),orclearly disease in the human, particularly since the majority 
activate different effector systems (as do a and f0 of the models have come from genetic defects and 
adrenoreceptors). Pharmacologically one can justify 
subdivision of functionally identical receptors within 
the same species, if it can be shown that they are 
expressed by separate genes. In these circumstances, 
differences in the amino acid sequences will have 
occurred through mutations which are likely to be 
neutral in their effect (ie still allowing binding and 
activation of the receptor by its natural ligand) and 
thus have no physiological consequences. However, 
differential binding ofsynthetic ligands to the products 
of the different genes may allow identification of 
these iso-receptors and thus sensible pharmacological 
subclassification, which in man may be of great 
therapeutic significance. Attempts to subclassify 
receptors across species on thebasis ofligandbinding 
studies are much less worthwhile. Even if genetic 
studies demonstrate thatclusters ofiso-receptors exist 
in different species, the chance of structural identity 
across species is so remote that any attempt to elaborate 
such observations into a complex interspecies 
classification scheme seems doomed to failure, leads 
to acrimonious debate and clutters up the literature, 

Links between clinicians and basic 
scientists 
The other problem I wish to discuss is the slow 
progress in understanding many important physio-
logical functions in humans and other animals, and 
the aetiology of their dysfunction. I am aware of this 
problem particularly in the context ofmicturition and 
urinary continence and incontinence. In 1985, early in 
thedevelopment ofmy interest in this field, I attended 
a meeting in which about 95% of the participants 
were urologists. I was interested by the demonstration 
using X-ray cinephotography of the bladder neck 
opening at the onset of micturition. Since I no longer 
mind showing my ignorance in front of experts, I 
asked whether this phenomenon was due to the neck 
being pulled open by contracting muscle, or opening 
because of inhibition ofmuscle tone. Iwas completely 
taken aback to discover that theanswer was unknown, 
Further investigation revealed a depth of ignorance 
of the basic physiology of micturition and continence 
in the human that I had not dreamed could still exist. 

Since then I have become immersed in this field and 
now realise why so little was and still is known. One 
problem stems from who does the work. Virtually all 
the work on humans is done by clinicians and is 
inevitably limited to observations of phenomena and 
how they change in disease. In many instances the 
observations are extremely accurate and patterns are 
excellently documented. However, working clinicians 
are rarely in a position to undertake good laboratory 
experiments to investigate the underlying physiology 
of a system. Basic scientists, on the other hand, find it 
relatively easy to investigate the properties of tissues 
and cells that they can obtain from laboratory animals 
but may not have the expertise or the resources to 
work on whole animals, and often have only tenuous 

animal breeding, which favours the use of rodents. 
Exceptionally well studied animal models include 
the Battleboro rat and the spontaneously hypertensive 
rat but questions remain about the relevance of these 
animals to human disease. 
What is needed is good long term links between basic 
and clinical departments, really relevant animal 
models and a group approach allowing the systems 
to be examined at all levels from the biochemical 
through cells and tissue to in vivo experiments, and 
the possibilityofobtaininghuman material and trying 
out some crucial ideas in the human. These ideals are 
hard to realise for the academic. Funding such a 
group is a major problem; and with the normal avenues 
of graduate students, postdocs on project grants or 
clinicians on training fellowships, the personnel turn 
over at an alarming rate and the group leader turns 
into anadministrator and writer ofgrant applications. 
I had hoped that drug companies would be able to 
invest in longer term research and would be able to 
afford more appropriate animals, such as pigs or 
primates. However, this rarely seems to be the case 

their research groups are under enormous pressure 

to discover drugs that they can get into Phase 1 of 
testing for clinical use. This means short term 
experiments, again the use of rodents for multiple
screening and, what is often extremely frustrating for 
the research groups, a lack of interest in the 
mechanisms by which potentially useful drugs 

produce their effects -even, in fact, instructions from 
above not to look into these in case something comes 
up that prevents progress along the path to a 
commercially viable product. 

Ways forward 
The real answer would be long term funding for 
mixed groups, along the lines of the IRCs 
(interdisciplinary research centres). I would prefer 
such groups to remain university based, but they 
would need a separately funded group leader of 
professorial status. Unfortunately this approach does 
not seem popular in the MRC. Substantial programme 

grants would help, although they carry with them a 
heavy administrative burden for the applicant, but 

the fashion seems to be for most of the long term 
money to go to molecular and cellular research. The 
limited funds provided by the Government make 
Research Councils unwilling to spend on the often 
expensive applied aspects of physiology, and the 
antivivisectionist lobby makes people wary of 
encouraging whole animal research. The charities are 
inundated with requests for money, the great majority 
ofwhich, if the panel I sit on is representative, are also 
for the fields of cloning and molecular biology. If the 
therapeutic potential of this research is to be fulfilled, 
sooner or later it will have to be applied to whole 
animals and man, and interdisciplinary approaches 
will, Ihope, eventually attract appropriate funding. 

Alison Brading 



HUMAN BRAIN VOLTAGE-GATED region between S5 and S6, designated H5 or P, forms 
POTASSIUM CHANNELS IN the ion-selective pore of the channel. Our strategy for 
EPILEPSY investigation ofHBK2 is based on a statistical approach 

first described by Sobell et al (1992) for the delineation 
The human idiopathic generalised epilepsies (IGE) of genes involved in multifactorial or genetically 
are manifestations of disturbed neuronal synchrony heterogeneous conditions and involves examination 
A genetic contribution to their aetiology is well of functionally important regions of candidate genes 
established, although the predisposing genes are in order to detectavariation affecting protein structure 
entirely unknown. The most plausible candidate genes or expression (VAPSE analysis). The authors suggest 
are those which play a direct role in the mediation of that direct sequence examination in 30 unrelated 
neuronal excitability in the central nervous system affected individuals yields a 95% chance of detecting 
and therefore include both the ligand-gated and a mutation even if only 10% of families are linked to 
voltage-gated ion channels. Of these the voltage- that particular gene. 
gated K channels represent a particularly promising 
class of potential epilepsy genes. These genes have The m high coede g thf e alye gnbeen extremely highly conserved throughout (S4 - S6) which includes H5 was therefore analysed in 

beenextemey thougoutthe unrelated probands of 30 famidlies with juvenilehihlyconerve 
evolution, and mutations in Drosophila melanogaster the unrele poads of0 fa is ith nj 
K channels are well documented. Mutants such as Sh myoclonic epilepsy - a variety of IGE. This region of 

Sh5 133 (Shaker), eag (ether-a-go-go) and HK (hyperkinetic) the gene includes the sites of the and Sh s

are all characterised by a leg-shaking response to Drosophila mutations. The intronless nature of the 
ether-induced anaesthesia (Ganetzky and Wu, 1989). gene makes it accessible to direct amplification from 
Two mutations in the Shaker gene, Sh5 and ShKs33 genomic DNA using the polymerase chain reaction 

(pcr), thus allowing direct sequencing of the pcr(Lichtinghagen et al, 1990) elicit repetitive neuronal 

firing and prolonged action potentials respectively, product.
 

not unlike neuronal bursting in epilepsy. Itis therefore
 
extracellularconceivable that mutations in homologous human ________ 


genes could give rise to an epilepsy phenotype. H5
 
Aspate of recent publications have presented evidence S (P) S6 membrane 

for ion channel mutations in human disease. 
Hyperkalaemic periodic paralysis (HYPP) and intracellular 
paramyotonia congenita (PMC) have been shown to 
map to the human skeletal muscle sodium channel coo 

gene locus, SCNA4, onhuman chromosome 17 (Ptacek 
et al, 1991a) and mutations in the gene have been Fig I 
identified which co-segregate with the disease Schematic diagramofa singlesubunitofa voltage-gatedpotassium channel 

phenotype (Rojas et al, 1991; Ptacek et al, 1991b). In indicatingthe relativepositionsof the highly conserved membranespanningregions 
addition, mutations have been demonstrated in the S1 to S6 and the pore regionH5 (alsocalled P), which confers ion selectivity. In 
human skeletal muscle chloride channel gene, vivo, such subunits arearrangedas homotetramers. 

HUMCLC, in autosomal dominant myotonia The highly conserved nature of the region under 
(Thomsen's disease) (George et al, 1993). These investigation necessitated a "nested pcr" approach. 
disorders are all characterised by episodic transient Initial amplification was carried out using 
attacks comparable to the seizures which occur in oligonucleotide primers (25-mers) specific for unique 

epilepsy. Moreover, within the same family identical regions of the gene surrounding the S4 - S6 region. A 
SCNA4 mutations cangive rise to variable phenotypes fraction of the initial 965 base pair amplification 
(HYPP or PMC) and also to non-penetrant individuals product was then reamplified with primers specific 
(McClatchey et al, 1992). Studies of autosomal for the conserved region producing a 504 base pair 
dominant myotonia (Thomsen's disease) and the fragment. This fragment was then sequenced using a 
autosomal recessive counterpart (Becher's disease) T7 polymerase (Sequenase USB) and the products 

have shown them both to be linked to the HUMCLC separated on a standard 6% acrylamide, 7m urea gel. 
locus, therebydemonstrating that allelic heterogeneity Homozygous wild-type sequence was found in all 
can lead to phenotypes with different modes of Homoneof wints ine as fo nd 

inheritance (Koch et al, 1992). Both the variability in but one of the 31 patients investigated. One proband
phenotype expression seen in the sodium however was heterozygous for a silent base 

channelopathies and the variability in mode of substitution (ACG -* ACC) in codon 422. All other 

inheritance seen in the myotonias are characteristic affected individuals in the family were also 

features of familial epilepsy - a parallel which may heterozygous for this mutation. Although this 
mutation does not alter an amino acid, its co

indicate a role for ion channel gene mutations in this 

disease. segregation with the disease in this family is of 
potential interest. It has been noted that the G -* C 

HBK2, a member of thehuman Shaker gene family, is base change creates a region of dyad symmetry,giving 
abrain-specific voltage-gated K channel gene (Grupe rise to stable secondary structure - an observation 
et al, 1990). Voltage-gated K' channels are which may have implications for gene transcription. 
homomultimers of four subunits each with a highly Alternatively, this rare sequence alteration may be 

conserved core comprising six transmembrane helices acting as a linked marker signifying the presence of a 
51 to S6. There is good evidence that the hydrophobic causal mutation elsewhere in the gene. 
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4s0bp sequence 
COUPLING BETWEEN APICAL AND 

Fig2 BASOLATERAL MEMBRANE ION 
Diagramillustratingthe nested pcr amplificationand sequencing strategyadopted TRANSPORT IN THE KIDNEY 
for the HBK2 gene. The arrows indicate thepositionsof the variousoligonucleotide PROXIMAL TUBULE: 
primersused. The relativepositionsof two naturallyoccurringDrosophila Shaker ROLE OF CELLULAR CA 2. , PH, ATP 
mutations, Sh andSh Ksln are shown by theasterisks. AND VOLUME 

This change can be readily detected by heteroduplex (Summary of a lecture delivered as part of the Renal 
analysis which provides a means of rapidly screening DesignatedSession at the Southampton Meeting) 
a large number of individuals. Over100 neurologically 
normal subjects have therefore been screened, none The proximal convoluted tubule is the nephron 

of whom demonstrated the presence of this base segment which is responsible for the reabsorption of 

alteration. It is not, therefore, a common poly- nearly all the filtered bicarbonate, glucose and amino 
morphism. Sequencing the remainder of HBK2 in this acids, and more than 40% of the filtered fluid, sodium, 
family is now a priority. The HBK2 gene has been chloride and phosphate. In addition to being a high
mapped to the short arm of human chromosome 12 capacity transport site, it plays a key role in the ability 
and occurs in a cluster with two other related genes, of the nephron to adapt to variations in filtered load. 
HBK5 and HBK7 (0 Pongs, pers com). It may be Of particular relevance to these adaptive properties 
significant, therefore, that achromosomal abnormality are the coupling mechanisms between the luminal 

-trisomy 12p-is associated with generalised and basolateral membranes (Fig 1). These enable the 
3 Hz spike and wave EEG discharges latter to adapt its rate of transport to thatof the former 
characteristic of idiopathic generalised which is very sensitive to substrate delivery, and 
epilepsy (Guerrini et al, 1990). therefore to maintain cell homeostasis despite large 

fluctuations in transepithelial transport. Indeed, 
mutionsev fintinfhi HB2 altered filtration rate or substratection a whether due to
mutations, examination of their functional 	 itk 

significance is planned in collaboration with ,the proximal cells can experience large changes 
aigroupcat epniesitycofllabor h 	 in luminal substrate concentration. The ensuing 
a group at the University of Hamburg alterations in the entry of sodium and substrates at 
(headed by Professor Olaf Pongs) by the luminal membrane will need to be matched by 
Xenopus oocytes. Patch clamp recordings correspondingalterationsintheirexitatthebasolateral 
will allow the exact electro-physiological membrane in order to minimize changes in solute 
properties of individual aberrant channels content and cell volume. In particular, variations in 
popeetesofind.iidualaenthanels the sodium entry will imply variations in the activity
tobe determined. Itis also envisaged thatby of the Na/K pump, which is responsible for sodium 

Michele Rees (above)and varying the relative amount of normal and 

mutant cRNA injected it will be possible to exit at the basolateral membrane inexchange for MarkGardiner(below) 
determine the functional consequence of potassium, which then recycles back across a 

channels containing different ratios of conductive pathway. The available evidence strongly 

normal and mutated subunits and therefore suggests that the pump activity and the basolateral 

to determine the minimum number of 	 potassium conductance are regulated in concert, in 
response to altered luminal sodium entry. Modulationmutant subunits required to cause a of the basolateral membrane conductance therefore 

significant shift in electrophysiological plays a key role in the coupling between luminal and 
response. basolateral transport. We have shown through the 

Future work involves the further search for use of electrophysiological techniques on isolated 
HBK2 mutations by analysing other and microperfused tubules (Fig2) thatthebasolateral 
functionally important regions of the gene membrane conductance increases in response to 
and investigation of other members of the increased luminal sodium transport. This increase in 
human Shaker gene family. thebasolateral membrane conductance not only allows 

Michele Rees and Mark Gardiner for coordinated potassiumrecyclingbut also, through 
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Fig 2 

Schematic diagramof the set-upforelectrophysiologicalmeasurements on the 
microperfused tubule. The luminalsolution can be changedat will through the use 
of a perfusionpipette (a) andan exchangepipette (b). Short durationandfast (< 200 

FigI mS) bath solutionexchange time at constant temperaturecan be achievedby the use 
Modelof a proximalcell with the main transportpathways implicatedin sodium ofparalleltubes with a common exit (c) connected to pressurisedreservoirs.An 
reabsorption.At the luminal membrane,wefind sodium-dependentsubstrate intracellularmicroelectrode(d) allows continuous monitoringof the basolateral 
cotransportersand the sodium/hydrogen exchanger.At the basolateralmembrane, membranepotentialfollowing luminal or peritubularsolutionexchange. The 
the Na*iK pump maintainsa low intracellularsodium concentrationanda high basolateral membrane conductance to a given ion can thus befollowed in time from 
potassium concentration. Potassiumis recycled through a potassium channel which the change in intracellular potential induced by a short durationchange in 
generatesa negative intracellularpotential. Both the inwardly-directedsodium concentrationof the ion. Alternatively,a patch microelectrode(e) applied to the 
gradient and the negative electricalpotentialdrive the entry ofsodium and basolateralmembraneallows the recordingof individual channel currents.The 
substrates through the luminalcotransporters,while the negativepotentialdrives tubule is observed througha microscopeobjective (J)and its volume can be 
the exit ofbicarbonatethrough the sodium/bicarbonatecotransporter. monitored continuously with video imaging in transmittedlight. Alternatively, 

epifluorescencetechniqueswith ion-selective dyes can be used tofollow intracellular 
variationsof ions such as Ca"' and H. 

the ensuing intracellular potential hyperpolarisation, sodium transport is stimulated by luminal addition 

contributes tomaintainadrivingforceforelectrogenic of glucose (5.5 mM) and alanine (6 mM), which is 
luminal sodium entry as well as for basolateral likely to contribute to the observed increase in 

bicarbonate exit via the sodium/bicarbonate potassium conductance. However, in another study 
cotransporter (Fig 1). conducted under slightly different conditions, 

A crucial question is which factors or messengers are although an initial alkalinisation was observed 

responsible for this increase in potassium conductance. following transport stimulation by saturating amounts 

A first potential candidate is obviously calcium, which of alanine (10-15 mM), intracellular pH subsequently 

has been implicated in the control of epithelial ion decreased gradually to reach a value more acidic than 

transport for some time. However, using the the initial pH. Nevertheless, an increase in the 

fluorescent dye fura-2 (Fig 2), no significant change in basolateral potassium conductance was still observed, 

intracellular calcium could be detected when indicating that although pH certainly is a modulator 

transepithelial sodium transport was stimulated by of the basolateral K conductance, it is not the most 

luminal addition of glucose and alanine. Moreover, important one. 

increasing intracellular calcium by the use of the A third candidate is cellular volume. Indeed, when 
calcium ionophore ionomycin did not alter the transepithelial sodium transport is stimulated by 
potassium partial conductance (the fraction of the luminal addition of glucose and alanine, there is a 
total basolateral conductance represented by the delay in the response of the basolateral membrane 

potassium conductance), clearly indicating that the such that initially, entry of solutes and water at the 
basolateral membrane potassium conductance is not luminal membrane is larger than their exit at the 

calcium-sensitive. basolateral membrane, with a concomitant gradual 

AnotherpossiblecandidateisintracellularpH. Indeed, increase in volume which reaches a steady value of 

many electrophysiological studies on the proximal 18%. Since this increase in volume precedes the 

tubule have shown that the membrane potential increase inbasolateral potassium conductance, itmay 

depends strongly on pH, likely through an effect on play a role in the subsequent increase in potassium 

basolateral potassium conductance. This was conductance. Interestingly, our results have shown 

supported by our finding that the basolateral that an increase in volume brought about by a 

potassium partial conductance increased with hypotonic shock induces an increase in potassium 

intracellular pH. Interestingly, a cell alkalinisation, conductance. Comparison of the temporal behavior 

probably due to the effect ofcell depolarisation on the of this potassium increase with the volume increase 

sodium/bicarbonatecotransporter, is observed when observed under these conditions shows a striking 



similarity with what is observed in the transport 
stimulation experiments. Moreover, the larger the 
increase in volume induced by the hypotonic shock, 
the larger the increase in conductance. An increase in 
volume of 17% causes the conductance to increase by 
a factor of 2.4 while for a volume increase of 60%, the 
conductance increases by a factor ofmore than seven, 
Finally,ifcellvolumeisdecreased20%byahypertonic 
shock, the potassium conductance vanishes 
completely. These results demonstrate a tight 
correlation between changes in cell volume and 
changes in potassium conductance and strongly 
suggest a role for volume inthe increase in potassium 
conductance following transport stimulation, 
Although the mechanisms by which the increase in 
volume enhances potassium conductance still remain 
to be elucidated, it would readily appear, because of 
the clear dissociation of the temporal behavior of the 
increase in volume and potassium conductance, that 
classical stretch-activated channels are not involved. 

Finally, a last candidate is ATP. The concept that ATP 
might link sodium pump activity to potassium 
conductance is about a decade old, the idea being that 
increasing ATP level causes an inhibition of the 
potassiumconductance, thenincreasingpump activity 
would reduce cellular ATP and thus relieve the 

inhibition of the potassium conductance. That ATP 
levelcouldbe modulatedby transportin theproximal 
tubule was demonstrated by studies where we have 
shown that intracellular ATP is decreased by 
stimulation of the pump through increased luminal 
cotransport of sodium with glucose and alanine, and 
increased by an inhibition of the pump with 
strophanthidin. Therefore, the concept of linkage of 
the pump activity with the potassium conductance 
through ATP could possibly apply to the proximal 
tubule. But a question remains: is the basolateral 
potassium conductance ATP-sensitive? A major step 
towards answering this question was made when we 
were able, through a combination of patch clamp and 
microperfusion techniques, to observe, at the 
individual level, the potassium channel responsible 
for the increase in the basolateral potassium 
conductance upon stimulation of luminal sodium 
transport. Indeed, during continuous luminal 
perfusion, we have observed a potassium channel 
whose open probability increased by more than a 
factor of two upon luminal addition of glucose and 
alanine. This channel is of the inward-rectifier type 
and shows an inward conductance of 60 pS. It shows 
no significant voltage-dependence of its open 
probability ruling out apossible role for themembrane 
depolarisation in the observed activation of the 
macroscopic potassiumconductance. Itis pH sensitive, 
showing a marked decrease in open probability upon 

intracellular acidification induced by either luminal 
or basolateral solution acidification, indicating that 
the origin of this effect is intracellular. The channel is 
not stretch-activated, again in accordance with the 
previous observation that the macroscopic potassium 
conductance is not of the classical stretch-activated 

type. This K channel thus possesses all the 
characteristics of the macroscopic basolateral 
potassium conductance and therefore is largely 

responsible for its observed modulation. We found 
that pump inhibition by strophanthidin markedly 
decreased the channel open probability, an effect 
which was largely reversible upon excision of the 
patch. These results indicate that at least part of the 
observed decrease in macroscopic potassium 
conductance is due to a decrease in activity of this 
potassium channel. They also clearly demonstrate 
that we have identified a channel whose activity not 
only responds to luminal transport stimulation but is 
also linked tothe activity ofthe pump. Finally, the fact 
thatstrophanthidin inhibitionof the channel occurs in 
thecell-attached configuration and that strophanthidin 
is considered to act from the external side, together 
with the fact that the inhibition is relieved upon 
excision of the patch, strongly suggest that the action 
is via an intracellular messenger, likely ATP. Indeed, 
in excised patches, ATP at 2 mM inhibits reversibly 
the channel by 80%. Interestingly, diazoxyde, a 
sulphonamide which is known to open ATP-sensitive 

potassium channels and is thought to act by relieving 
theATPblockof thechannel, causedalarge stimulation 
of the potassium channel activity in the absence of 
luminal sodium cotransport, providing further 
evidence that ATP could be the mediator of the 
strophanthidin response. 

In summary and conclusion, 
regulation of the basolateral 
potassium conductance is a key 
mechanism in the coupling 
between luminal and basolateral 
transport. In this regulation, 
calcium appears to play no direct 
role. Clearly, pH is a modulator of 
the potassium conductance but it is 
not the major factor. A role for the 
increase in volume is strongly 
suggested although the 
mechanisms still remain to be 
identified. Finally, intracellular 
ATP acts as a transducing agent 
linking sodium pump activity to 
the potassium conductance. 

RaynaldLaprade 
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SPECIAL INTEREST GROUP NEWS Sensorimotor Control 

We have had an excellent response for the BristolBlood-Brain Barrier 
Meeting, with 30 Communications and five Posters 

On 4-5 July 1994 there will be a two day international covering a wide range oftopics, includinglocomotion, 
symposium to markthe retirement of Mike Bradbury, oculomotor control, magnetic brain stimulation, 
Professor of Physiology at King's College London. cerebellar function and motor unit synchrony. This 
Those who have worked with Mike or have frequently enthusiastic Session goes to show that sensorimotor 
referred to his seminal book The Concept of a Blood- control is a very active area in UK physiology. We also 
Brain Barrierrecognise the pivotal role he has played welcome papers from Denmark, Switzerland, Italy 
in developing this field and promoting it to the and Holland. Sten Grillner 
prominent position it now holds in the biomedical Professor StenGrillner (Stockholm)willgive 
sciences. To celebrate his considerable contribution to the Designated Plenary Lecture on Friday 
this field, the symposium will aim to bring together 11 February. Itwillbe entitled: "The Cellular 
key international figures in blood-brain barrier Bases of Locomotion in a Vertebrate: 
research, many of whom have benefited by Neuronal Network, Transmitters and 
collaborating with Mike, to present new and original Modelling." 
data and to allow adequate time for vigorous 
discussion. We are also keen that this provide a forum We are all looking forward to a lively and 

for younger research scientists to present their work. interesting Session. 

Topics which will be covered at this meeting include I would like to thank members for sending 

thephysiology and pharmacology of the blood-brain me copies of their abstracts: this makes it 

barrier, transport kinetics, drug delivery, much easier for me to organise the Session. 

pathophysiology, inununology,includingleucocyte/ Would anyone who would like to be on our 

endothelialinteractionsandtheblood-CSFandblood- mailing list please contact me at Dept of 
retinal barriers. So far, the international response to Anatomy, Downing Street,Cambridge, CB2 

this symposium has been enormous and it promises 3DY, Fax (0223) 333786 

to provide a fitting end to Mike's formal career. Roger Lemon 

Contrary to earlier information, the meeting will now 
be held at King's College London, where Mike has Smooth Muscle 
spent much of his academic career. However, in 
recognition of the fact that Mike has also been a As Members will know, there willbe a meeting of the 
longstanding and active Member ofThe Physiological Smooth Muscle Special Interest Group at the Liverpool 
Society, the symposium has been planned to precede Meeting of the Society. Lucilla and Jeremy have 
the Society's Cambridge Meeting (6-8 July). At the therefore dragged me out ofretirement to write about 
Cambridge Meeting, therewillbea Designated Session 
on the BBB preceded by a plenary review lecture. As There will also be a joint one day symposium with the 
with the symposium, the response to the Blood-Brain Cardiac Special Interest Group entitled "The Cellular 
Barrier Designated Session from overseas colleagues Control of Contraction in Cardiac and Vascular 
has been phenomenal and the two meetings should Smooth Muscle, Compared". This will be held on the 
provide ample opportunity for dynamic discussion first day of the Meeting (10 am to 5 pm on Monday 11 
and renewing old acquaintances. April). As the title suggests, the idea is to bring 

For more information regarding the symposium or together the striated and the smooth, and the workers 

the Designated Session, please see the advertisement who may have more in common with each other than 

in the Notices section or contact me. they thought. Alternatively, by highlighting what is 
different in the cellular control of the two (eg

John Greenwood sensitisation mechanism or response to pH change), 

Heart and Cardiac Muscle 	 light maybe thrown on mechanisms which should be 

explored. The symposium is sponsored by the Society,Theextesinatdsesiowiloccrathe~veroolthe Heart 
Smithkline Beecham and the Weilcome Foundation.

The next Designated Session will occur at the Liverpool British Foundation, Pfizer, Zeneca, 

Meeting in conjunction with a symposium entitled 

"The Cellular Control of Contraction in Cardiac and There will be a symposium dinner in the evening. As 
oldest Chinese 	community in

Vascular Smooth Muscle, Compared". Speakers Liverpool has the 

concerned with cardiac muscle are R Moss, R Europe, this will be a Chinese banquet down in 
Erpti ilb hns aqe oniVaughan-Jones, G Meissner, J Solaro and D Eisner.Vaugh-Jones Muscleeiss er and D Eisneretaolar Chinatown. After the first day ofthe Meeting, the two 

[See Smooth Muscle News forfurtherdetails.) G Meissner 

will also give the invited talk for the Designated groups will go their separate ways. 

Session. For further details of thesymposium, contact It is hoped that the symposium will set the scene for 

Prof D Eisner, Dept of Veterinary Preclinical Sciences, a lively Designated Session- so make sure you submit 

The University, PO Box 147, Liverpool L69 3BX, tel an abstract. Professor Kathleen Morgan from Harvard 

(051) 	794 4228. will be guest of the Group. She is known for her 

Poster session associated with the pioneering measurement of Ca2 in smooth muscleThere will be a 
cells using acquorin and, more recently, forher elegantDesignated Session and afterwards a short Business studies on single cells where simultaneous force and 

Meeting. SuggestionsforvenuesforfutureDesignated Ca2 measurements are made in order to examine 
Sessions will be welcomed at this time. sensitisation mechanisms. 

Godfrey Smith 



Most members should have received details of the 
symposium programme but, for those who haven't, 
the speakers are: 

S Marston Contractile apparatus; same proteins with 
London different functions or different proteins 

with the same functions? 

R Moss Mechanical properties of myocardium in 
Wisconsin, USA relation to myofibrillar protein content 

S Wray Functional consequences of pH change in 
Liverpool smooth muscle 

R Vaughan-Jones Intracellular pH control and contraction in 

Oxford cardiac muscle 

A Somlyo Pharmacomechanical coupling and 
Virginia, USA regulation of the cross-bridge cycle 

G Meissner Functional properties and localisation of 
North Carolina, USA cardiac ryanodine receptors 

K Morgan Mechanisms of calcium sensitisation in 
Harvard, USA smooth muscle 

J Solaro Control of the response to Ca 2 
1 in cardiac 

Chicago, USA myofilaments 

D Eisner Control of relaxation in cardiac and 
Liverpool smooth muscle 

If you want any further information, please feel free 
to get in touch with me. 

Susan Wray 

Somatosensory Physiology 

After five years of very good work, Malcolm Roberts 
has decided to stand down as the convenor of the 
Somatosensory Physiology Special Interest Group 
and the job has now passed into my hands. The 
transfer of responsibility took place at the Designated 
Session of the Group which took place on the Friday 
morning ofthe UCLMeeting. According to the official 
Programme, the Session opened somewhat 
confusinglyat9.15withaCommunicationbyYasinet 
al on "Effects of melatonin ... on the release of 
neurohypophyseal hormones from the rat 
hypothalamus in vitro", 

The real somatosensory Communications began at 
11.30withthe firstof three very good Communications 
from Drs Lovick, Lumb and co-workers on some of 
the circuitry which may be involved in modulation of 
somatosensory and autonomic transmission in 
relation to behavioural states, covering possible lines 
of communication between the hypothalamus, the 
PAG and ventral medulla (medial and lateral 
portions). It is becoming increasingly clear that 
"stimulation produced analgesia" (sic) resulting from 
activation of sites in the brain is just one facet of 
integrated behaviour patterns which can be elicited 
from areas such as the PAG and which may be 
activated in threatening situations. The work of these 
groups will bring us closer to understanding where 
"antinociceptive" systems fit in with the overall 
survival strategies of animals. 

The next two papers came from Steve McMahon's 
laboratory at St Thomas's and covered the diverse 
topics of the effects of topical application of eutectic 

mixtures of local anaesthetics (they decrease the
 
threshold for heat-induced pain!) and the induction
 
of NO-synthase in axotomised DRG neurones. The
 
very last Communication, dealing with a possible role
 
of 5-HT1A-receptors in descending inhibition, came
 
from my own lab.
 
This was convenient timing as the Session concluded
 
with a briefBusiness Meetingat which I was "elected",
 

unopposed, as the new convenor of the Group.
 
Malcolm was thanked for his hard work which led to
 

the formation and successful progress of the
 
Somatosensory Physiology Group and I left the
 
audience with a promise to tryto arrange a Designated
 
Session at the Bristol Meeting next year. Although
 
small (undoubtedly due to the proximity of the IUPS

and IASP international meetings), the Session was, as
 
usual, well attended and generated plenty of lively
 

discussion.
 
The promise concerning Bristol has been fulfilled and
 

I hope that everyone with an interest in any aspect of
 
somatic sensory processes will try to be at that Meeting,
 

which takes place on 10-11 February 1994. Theplenary
 
speaker for the Bristol Session is Dr AD "Bud" Craig, Bud Craig
 
who is currently working in the Division of
 
Neurobiology at the Barrow Neurological
 
Research Institute, Phoenix, Arizona. He
 
will be talking on the "Functional anatomy

of lamina I: sensory input from the body
 
itself". The title arises from Dr Craig's
 

exciting recent work on the organisation of 

sensory projection systems which relay in 
the most superficial layer of the spinal grey 
matter, thefunctionsof whichextendbeyond 
the bald transmission of signals related to 
pain and temperature to produce an 
integrated sensory picture of the "body". 
Bud Craig is an enthusiastic believer incross 
fertilisation between the various branches 
of physiological science and his talk will emphasise 
the relationships between sensory physiology and 
integrative autonomic functions. Having seen him 
give an extremely good presentation on this subject in 
Paris, I know that his plenary lecture in Bristol will be 
both stimulating and enjoyable. 

There are lots of good reasons why you should "save 
up" your Communications to the Society so that they 
appear at these Sessions: a better chance of some 
informed debate on your work; a more interesting 
programme for a Meeting you have to go to; and a 
chance to meet a good number of your like-minded 
colleagues. If you are not on the mailing list (all 
members have received a letter from me in September) 
and you are interested in the activities of this Group, 
then please write, phone, fax or Emailme (the relevant 
numbers and addresses are all in the Grey Book) and 
you will be included in future mailings. 
Hope to see you in Bristol 

Rob Clarke 



100 YEARS OF ADRENALINE 

On 10 March 1894, Oliver and Shafer announced to 
The Physiological Society the discovery ofadrenaline 
in the Physiology department at University College 
London. A celebration meeting will be held on 10-11 
March 1994 in the Wellcome Lecture Theatre at the 
Wellcome Trust, 183 Euston Road, London NW1, in 
collaboration with the Wellcome Centre for Medical 
Science, which will also be creating an exhibition 
about adrenaline. In addition to the Wellcome Trust, 
sponsors include the Biochemical Society, the British 

Speakers Heart Foundation and The Physiological Society. 

Robert Burgoyne Control of catecholamine secretion from adrenal 
chromaffin cells 

Marc Caron Constitutively activated catecholamine receptors: 
potential physiological implications 

Richard Denton Adrenaline and the regulation of heart metabolism 

John Findlay From rhodopsin towards an understanding of G 
protein linked receptors 

Sir James Black Adrenaline and the heart 
Malcolm Johnson Drug discovery and the adrenergic receptors 

Alex Levitzki From adrenaline to cyclic AMP 

Lee Limbird 0;-adenergic receptors: molecular insights into 
receptor localisation and coupling to diverse signal 
transduction pathways 

John North UCL in the 1890s 

Martin Rodbell G-proteins: out of the cy'toskeletal loset 

Elliot Ross Selective regulation of G-proteins by adrenergic 
receptors 

Till Tansey Adrenalin, adrenaline and the supra renal glands 

Further details can be obtained from Prof R C 

Woledge, Dept of Physiology, Gower Street, 
London WC1E 6BT, tel/fax (071) 380 7129. 

WELLCOME TRUST HISTORY OF MEDICINE 

FELLOWSHIPS FOR CLINICIANS AND SCIENTISTS 


As part of an initiative to encourage research in the history of 20th 
century medicine and medical science, a scheme has been developed 
to enable working medical practitioners and biomedical scientists to 
take a short period of leave from their regular duties to undertake 
historical projects in their own specialised fields. 

Suitable candidates are those still in mid career who will develop 
research projects in a fairly narrow scientific or clinical area, eg the 
history of a clinical technique, a therapy, a laboratory method etc. 
Such projects are limited to the recent past and are intended to help 
medical researchers to learnthe methods ofhistoricalscholarship and 
to explore the wider determinants of their own medical work. 
Additionally, it is anticipated that using the expertise and experience 
of current practitioners in this way will facilitate important 
contributions to 20th century medical history. 

For further details and an application form write to Dr David Allen, 
The Wellcome Trust, 183 Euston Road, London NW1 2BE; or contact 
either Dr Lawrence or Dr Tansey with a brief curriculum vitae and 
research proposal,at the Wellcome Institute for the History ofMedicine, 
183 Euston Road, London NW1 2BE. 

FILM SOURCES INMEDICAL HISTORY 
Film hasbeen used inmedicine and relatedsciences 
as a tool for research, record and teaching for more 
than a century and, more recently, videotape has 
been used in the same way. Some of this material 
has survived in archives and official repositories 
and so is documented and cared for. Historians of 
medicine, medical science and public health are 
increasinglyturningtofilmasalegitimatehistorical 
source, and frequently recognising that medical 
films have a patchy representation in archives. 
However, it is likely that much film material 
survives in long forgotten laboratory corners and 
cupboards and that itmay have gathered, since its 
production, a historical interest or significance 
never originally conceived and not fully realised 
even now.An example was brought to my attentionrecently by Peter McNaughton, who had dis

covered a dusty canister of film in his new lab at 

King's College London. This was examined by an 
expert at the Wellcome Centre in London and, on 
his recommendation, sent to a film clinic, where it 
was ultrasonically cleaned, re-dimensioned andpolished before being transferred to videotape. It 

is a colour film containing several shots of Sir 

Charles Sherrington taken during the second world 
war, probably in Cambridge. The short sections 
appear to be part of a larger, as yet unidentified 
project and some are badly under or over exposed. 
Sir Charles is shown handling brains, cutting 
sections on a Cambridge Rocker and describing his 

book MammalianPhysiology.Although he is clearly 
shown speaking to the camera, this copy ofthe film 

does not have a sound track. Any further 
information on this particular film would begreatly 
appreciated. 

Almost certainly, similar film and videotape of 
importance to thehistoryof medicine has been lost 
already and surviving material is in danger of 
being lost, either thrown away because its 

significance is notappreciated or through decay as 
the film material deteriorates for want of suitable 
storage conditions and long term care. The danger 
of videotape loss is exacerbated by the increasing 
obsolescence of formats. 
Aware of this potential loss, a working party 
convened by the Wellcome Trust's History of 20th 
Century Medicine Group, and representing the 
National Film and Television Archive, the British 

Medical Association, the Wellcome Institute for 
the History of Medicine, the Science Museum and 
the British Universities Film and Video Council, 
has met to address the issue. At this stage, none of 
these bodies has the capacity to undertake a 
systematicsearchforrelevantfilmsandvideotapes. 
We would, however, welcome assistance in the 
locationofsuchcollections.Ifyoushareourconcern 
for this type of material, or are the custodian of 
such a collection and would like advice, could you 
please, in the first instance, contact me, Dr Tilli 
Tansey, Historian of Modern Medical Science, The 
Wellcome Institute for the History of Medicine, 
183 Euston Road, London NW1 2BE, tel (071) 611 
8553, fax (071) 6118562, E-mail t.tansey@ucl.ac.uk). 

mailto:t.tansey@ucl.ac.uk


No notice is carriedfor more than three 
successive editions. Notices are starredso that 
readers can see at a glance whether this is the 
first (one star)or final (three stars)appearance of 
the notice. Notices for the April (Liverpool) 
edition should reach the Administration Office by 
14 February 1994. 

New York Academy of Sciences 
BRAIN CORTICOSTEROID 
RECEPTORS 
2-5 March 1994 
Arlington, Virginia 
Studies on the mechanism, function and 
neurotoxicity of corticosteroid action. Further 
information from: Conference Dept, New 
York Academy of Sciences, 2 East 63rd 
Street, New York, NY 10021, USA, tel (010 1) 
212 838 0230, fax (010 1) 212 838 6540 *** 

100 YEARS OF ADRENALINE 
10-11 March 1994 
Wellcome Trust, London 
A meeting and exhibition to celebrate the 
centenary of the announcement of the 
discovery of adrenalin. Further details from: 
Prof R C Woledge, Dept of Physiology, 
University College London, Gower Street, 
London WCIE 6BT, tel/fax (071) 380 7129 * 

International Federation of Automatic 
Control Symposium 
MODELING & CONTROL IN 
BIOMEDICAL SYSTEMS 
27-30 March 1994 
Galveston, Texas, USAFurther details front IFAC Biomedical 

TurtherdeaisUnm:iversiomedical 
Symposium, Texas University Medical 
Branch, Box 55176, Galveston, TX 77555-
5176, USA, tel (010 1) 409 770 6628, fax (010 
1) 409 770 6825 "Aberdeen, 

British Society for Cardiovascular 
Research 
Spring Meeting 
CARDIAC IONIC CHANNELS, 
EXCHANGERS AND SYMPORTS 
7-8 April 1994 
Clifton Hill House, Bristol 
Registration: free to BSCR members, £40 
non-members (BSCR membership: £15). 
Limited number of travel bursaries available, 
Deadline for submission of abstracts: March 
1994. Further details from: Prof R A 
Chapman, Dept of Physiology, School of 
Veterinary Science, Southwell Street, Bristol 
BS2 8EJ, tel (0272) 288151, fax (0272) 254794. 
* 

Symposium on 
CELLULAR CONTROL OF 
CONTRACTION IN CARDIAC AND 
VASCULAR SMOOTH MUSCLE, 
COMPARED 
11 April 1994 
Liverpool 
The above symposium will be held in 
conjunction with the Liverpool Meeting of 
the Society. Further details from: Susan 
Wray or David Eisner, Physiology, 
University of Liverpool, PO Box 147, 
Liverpool L69 3BX, tel (051) 794 5329, fax 
(051) 794 5321 * 

3rd International Symposium on 
PEDIATRIC PAIN 
6-9 June 1994 
Philadelphia, USA 
Further details from: The Conference Center, 
12407 Kemp Mill Road, Silver Spring, 
Maryland 20902, USA, tel (010 1) 301 622 
7795, fax (010 1) 301 622 4978 " 

International Symposium 
NEW CONCEPTS 
OF A BLOOD-BRAIN BARRIER 
4-5 July 1994 
London 
This two day symposium, to mark the 
retirement of Prof M W B Bradbury and to 
celebrate his considerable contribution and 
influence in the field of blood-brain barrier 
research, will act as a forum for original and 
current thinking on the BBB and will consist 
of invited platform and open poster 
presentations. Further details from: Dr J 
Greenwood, Dept of Clinical 
Ophthalmology, Institute of Ophthalmology, 
Bath Street, London ECIV 9EL, tel (071) 608 
6858, fax (071) 608 6810 " 

L'Assoclation Francalse de Nutrition 
Le Symposium Lavoisier 
METABOLIC FUEL SELECTION 

13-16 July 1994 
Paris, France 
Deadline for receipt of abstracts: 1 April 
1994. Further details from Pr J-F Desjeux, 
INSERM U 290, Hopital St-Lazare, 107 Fg St-
Denis, 75010 Paris, France, tel (010 33) 1 45 
23 24 07, fax (010 33) 1 47 70 28 35 
4 IB)
4th International Meeting on 
HIGH PRESSURE BIOLOGY 
10-13 September 1994 

Scotland, UK 
Further details from: Dr A Macdonald, Dept 
of Biomedical Sciences, University of 
Aberdeen, Aberdeen AB9 1AS, Scotland, UK, 
tel (0224) 273005, fax (0224) 273019 -* 

Royal Microscopical Society 
MICRO 94 
12-15 September 1994 
Earls Court Park Inn, London 
International microscopy and image analysis 
conference and exhibition, including a 
session on living cell cytochemistry 
sponsored by The Physiological Society. 
Deadline for submission of posters: 4 May 
1994. Further details from: Royal 
Microscopical Society, 37/38 St Clements, 
Oxford OX4 1AJ, tel (0865) 248768, fax (0865)
791237 * 

Wellcome Centre for Medical Science 
One day Open Meetings 

The Wellcome Centre for Medical Science, in 
collaboration with the CIBA Foundation, is 
organising one day Open Meetings to follow 
a selection of CIBA Symposia. The meetings 
are held in the Wellcome Trust Building at 
183 Euston Road, London NWI. Registration 
fee: £10 (£5 for graduate students) in 
advance for each meeting, including 
refreshments, lunch and documentation. 

The calendar for 1994 is as follows: 

18 March: Vaccines againstvirally induced 
cancers 
29 April: Calcium waves, gradientsand 
oscillations 
20 May Cell adhesionand human disease 
15 July: Molecular biology of somatostatinand 
its receptors 
2 September Non-reproductive action of sex 
steroids 
Further information front Sheila Pusinell, 

te 9456 *P 
tel (071) 636 9456 
The Pain Society 

The Pain Society represents all those who 
are involved in the management of pain and 
research into its mechanisms and relief. It 
holds an annual scientific meeting with a 
substantial scientific as well as clinical 
content, and produces a journal which 
publishes proceedings of its meetings and 
other material suitable for publication. The 
Pain Society would welcome applications for 
membership from scientists in the fields of 
physiology, pharmacology and psychology 
with an interest in pain. Further information 
from: The Secretary, The Pain Society, 9 
Bedford Square, London WC1 3RA. * 

Royal Society University Research 
Fellowships 
Applications are invited for about 20 
Fellowships, tenable for in a university in 
the UK for five years from October 1994. 

dResearch Fellows are paid on the academicand academic-related staff (Lecturer A and 
salary scale plus London Allowance,

where appropriate. Annual research 
expenses of up to £11,000 are available, 
together with travel expenses and a 
contribution to baggage costs for successful 
applicants from overseas and their families. 
Applicants must have a PhD or equivalent 
research experience, should normally be 
between the ages of 26 and 33 on 1 October 
1994, and must be EC citizens who are either 
employed in the UK or who have been 
continuously resident in the UK for three 
years but not solely for full-time education. 
Applications forms and further details are 
available from the Research Appointments 
Dept, The Royal Society, Carlton House 
Terrace, London SW1Y SAG, fax (071) 930 
2170 until 28 January 1994. Closing date: 11 
February 1994. * 

Life Science PAGES 
A comprehensive listing of contact details 
for scientists in university research 
departments and other centres of excellence 
in the UK has been compiled by two 
molecular biologists from Cardiff, in 
response to the difficulties they encountered 
in contacting fellow researchers in other 
centres, with the aim of promoting 
communication and collaboration. Research 
areas covered include medical, veterinary,
biological and psychological sciences, and 
the directory also contains contact details for 
scientific societies, professional bodies, grant
awarding organisations and some life science 
laboratory suppliers. Further details from: 
Life Science Press, PO Box 267, Cardiff CF4
3YQ, fax (0222) 453061,* 



1993-94 
Directory of UK Biological Societies, 

A new edition has been published, giving 
details of societies' secretaries, activities, 
publications and subscriptions. Members and 
Affiliates may obtain copies at special rates 
via The Physiological Society; please contact 
the Administration Office, tel (0865) 798498, 
fax (0865) 798092. 

Intramembrane Charge Movements In 
Striated Muscle 
Monographs of The Physiological 
Society, No 44 
£65 hardback, ISBM 0-19-857745-1, OUP 
This new Monograph, written by Chris 
Huang, presents a lucid and comprehensive 
review of recent developments made in the 
understanding of cellular activation 
phenomena in striated muscle, and covers 
basic physical, mathematical and 
physiological principles to a coherent level. 
The phenomena of intramembrane change is 
surveyed through a range of biological 
systems, followed by more detailed analyses 
of steady-state and kinetic properties, and 
their relationship to possible underlying 
physical mechanisms. The book consistently 
draws correlations both with cellular and 
molecular biological information and their 
physiological consequences and significance, 
and is accessible both as a survey of basic 
concepts and as an authoritative review of 
recent work in the field. For ordering details, 
see the tear-out Special Christmas Offers to 
Members from OUP, included in the last 
issue of the Magazine (No 11, December 
1993). * 

Corticospinal Function and Voluntary
Movement 
Monographs of The Physiological 
Society, No 45 
£60/$95 hardback, ISBN 0-19-857745-1, OUP 
This new Monograph, by Roger Lemon and 
Robert Porter, focuses on the functions of 
corticospinal projections in the primate brain 
and presents and discusses recent 
observations concerning the details of the 
cortico-cortical connections which contribute 
to the determination of these functions, as 
well as the details of cell-to-cell connectivity, 
The experimental observations are dealt with 
against a historical background of 
histological and electrical examination of the 
motor areas of the cerebral cortex of 
humans. The book provides a clear 
explanation of the cellular organisation and 
connectivities which allow the brain to exert 
precise control over voluntary movement of 
the fingers and the hand. For ordering 
details, see the tear-out Special Christmas 
Offers to Members from OUP, included in 
the last issue of the Magazine (No 11, 
December 1993). --

Overseas Members 
Overseas Members receive their Meetings 
packets only a short time before a Scientific 
Meeting. As a consequence, making travel 
arrangements and reservations can be a 
problem. To help Overseas Members, 
booking forms for Meetings can be requested 
in advance of the usual delivery date from 
the Meetings Secretary's office. 

Membership of The Physiological 
Society 

The minimum criteria for consideration by 
the Committee for inclusion on the 
Membership ballot (as Ordinary or Foreign 
Members) are: 

1 A candidate must have given at least one 
Communication or Demonstration in person 
to the Society. 

2 A candidate must have published at least 
one full research paper on a physiological 
subject in a reputable journal. This paper 
will form part of the documentation 
considered by the Committee, so that in the 
case of a paper that has more than one 
author details of the contribution made by 
the candidate must be provided. 

3 The candidate must obtain the signatures 
of SIX Members of the Society who will sign 
a statement declaring that the candidate is 
well known to them, is practising in 
physiology or a cognate subject and is likely 
to remain so, fulfils the criteria for 
Membership and is likely to benefit from 
Membership of the Society and take part in 
its activies. 

There are currently two classes of 
Membership for which individuals can be 
considered. Candidates for Ordinary 
Membership will reside in the British Isles or 
have worked for a substantial period in the 
British Isles or have served the Society in 
some significant way. Candidates for Foreign 
Membership will normally reside outside the 
British Isles. 

Full details and forms are available from the 
Administrator (Membership), The 
Physiological Society, Administration and 
Publications Office, PO Box 506, Oxford OX1 
3XE, tel (0865) 798498, fax (0865) 798092. 

Visitng Scientists 
Foreign visitors of the status of at least 
postgraduate student, working in 
laboratories of Members of the Society, may 
be made "Visiting Scientists" by the Society. 
They are then eligible to receive details of 
the Society's Scientific Meetings and to 
attend those Meetings for one year. The 
names of such persons, with the dates of 
their visits and a letter of support, should be 
sent to the Foreign Secretary, Prof 0 H 
Petersen, The Physiological Laboratory, 
University of Liverpool, PO Box 147, 
Liverpool L69 3BX. 

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

Animal Legislation 

The Committee of The Physiological Society 
has an advisory group that monitors the 
working of the Animal (Scientific 
Procedures) Act 1986. Members are asked to 
provide any relevant information relating to 
its local implementation to: 

Tony Angel, Dept of Biomedical Science, The 
University, Sheffield S10 2TN, tel (0742) 
701442 

Cecil Kidd, Dept of Biomedical Sciences, 
Marischal College, University of Aberdeen, 
Aberdeen AB9 1AS, tel (0224) 640618/273004 

Steve Lisney, Dept of Physiology, School of 
Medical Sciences, University Walk, Bristol 
BS8 1TD, tel (0272) 303461 

Contributors 

Contributors to this issue of the Magazine, 
other than those whose current addresses are 
included in the Society's membership 
handbook known as the Grey Book (1993 ed), 
are as follows: 

M Brady, Zeneca Pharmaceuticals, Alderley 
Park, Macclesfield, Cheshire SKI0 4TF 

Norman Elmore, tel (0625) 527492 

Raynald Laprade, Groupe de recherche en 
transport membranaire (GRTM), University 
of Montreal, CP 6128, succursale A, 
Montreal, Quebec, Canada H3C 3J7 

Colette McNerney, Physiological Laboratory, 
University of Liverpool, Crown Street, PO 
Box 147, Liverpool L69 3BX 

Michele Rees, Dept of Paediatrics, University 
College London, The Rayne Institute, 
University Street, London WClE 6JJ 

Shlomo Samueloff, Dept of Physiology, 
Hadassah Medical School, The Hebrew 
University, PO Box 12272, 91120 Jerusalem, 
Israel 

Stephen White, Director of Information, 
British Psychological Society, St Andrews 
House, 48 Princess Road East, Leicester LE1 
7DR 

Apologies 

The Administration & Publications Office 
staff would like to make public their 
apologies to two further Members 
accidentally omitted from the 1993 edition of 
the Grey Book. G Rushworth, a retired 
Ordinary Member, should have appeared on 
page 110 and Yung Earm, a Foreign 
Member, should have appeared on page 129. 
It is now intended that the Grey Book be 
revised annually immediately after the AGM 
and Members are asked to submit 
corrections and updates - particularly in 
connection with the new Special Interest 
Groups - to the Administration Office. 



TITLE 
A link between adenosine, ATP-sensitive K' channels, potassium 
and muscle vasodilatation in the rat in systemic hypoxia 

Relationship between intracellular pH and metabolite 
concentrations during metabolic inhibition in isolated ferret heart 

Occurrence of intracellular pH transients during spontaneous 

contractions in rat uterine smooth muscle 

Micro-heterogeneity of subsarcolemmal sodium gradients. 

Electron probe microanalysis in guinea-pig ventricular myocytes 
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Mild hypoxaemia does not alter red blood cell production in 
fetal sheep 
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Evidence of incomplete neural control of motor unit properties in 
cat tibialis anterior after self-reinnervation 

Birefringence changes associated with isometric contraction and 
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cell bodies, and characteristic terminal labellingof the basket cell axons which 

Pold'inl (1,11s), ( surroundthe Purkinjecell bodiesH(which are25 m in diameter).i11i111,i1"(iiiiii['': Iiiesi ()2.(.0 111, 
Work carriedout in the Wellcome Trust Motor Control lab at Bristol 
University PhysiologyDepartment. Photo supplied by Dr Jacqueline 
Kolston. 
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Women Physiologists 
An Anniversary Celebration of their Contributions to British Physiology 
Edited by Lynn Bindman, Alison Brading and Till Tansey, 
This book focuses on a group of women who have made significant contributions to the field of physiology. Included
 
are individual biographies, highlighting their scientific research and presenting extracts from original papers, together
 
with a commentary for the non-expert. It is a fascinating account, not only for Physiologists, male and female, but also
 
for others interested in the history of science and those concerned with the roles of women in science and in society.
 

Section L. The Beardless Ladies of Physiology? "To dine with ladies smelling of dog?" A brief history of women and
 
the Physiological Society, EM Tansey
 
Section IL Public Recognition of Women Physiologistas Dames of the British Empire and Fellows oftlse Royal
 
Society Dame Harriette Chick DBE, S MorrisqT Dame Janet Vaughan DBE, FRS, H Dodswortlr Masy Pickford FRS,
 
MPhillips-Marthe L Vogt FRS, S Greenfield; Edith Biilbring FRS, A Brading-Elsie M Widdowson FRS , M Young,
 
Dame Sheila Sherlock DBE, CA Seymour andL Bindman; (Emmeline) Jean Hanson FRS, S Page
 
Section EMIOther Notable Women Physiologists The Twcedy sisters - May Mellanby and Nora Edltins,
 
EM Tamey, Margaret M A Murray, M Young- Sybil Cooper, A Brading-(Marion) Grace Eggleton, G Fallh Catherine
 
0 Hebb, A Silver, Eleanor Zaimis, A CDoph~in; Audrey U Smith, L Bindnm; Pamela M Holton, L Bindman; Brenda
 
M Schofield, S Wray. Contributors. Index
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