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Physiological Sciences at Oxford 

The two year interval since the last meeting of the Society in 
Oxford corresponds with the time I have been standing in for 
Colin Blakemore, as Acting Head of DepartmenL During this 
period, the department has continued to be active and to evolve, 
In terms of our teaching establishment, the department is not 
very large: we have 20 academic staff. But we have worked to 
build a large research establishment on that base. Our income 
from outside grants has risen to almost £3 million per annum and 
the total number ofpeople engaged in research now exceeds 200 
- including 86 postdoctoral workers and research visitors, 31 
technicians and 65 graduate students. We are particularly pleased 
to have been able to continue to increase graduate student 
numbers, partly through securing studentships for British stu
dents from various sources but also through attracting a high 
proportion of overseas students. All very exciting, but it cer-
tainly creates, letus say,an intimate environment, with only 7m2 

or so of laboratory space per researcher! 

Derek Bergel took early retirement from his lectureship last 
year, although he seems to have been busier than eversince then, 
working on cerebral blood flow using a hydrogen gas technique 
with David Paterson. Marianne Fillenz will retire in October, 
but only to move to the biosensors group in the old Pharmacol- 
ogy building. Piers Nye, who had been a Wellcome Senior 

Forthcoming features in the Newsletter 

This edition of the Newsletter contains the first of what will 
_ 

be a regular series ofarticles from Members in departments 
around the world. Some articles, such as the one by Uwe 
Proske in this edition, will deal essentially with a specific 
department, while others will provide an overview into how 
physiology is organised and supported nationally. Articles 
have been commissioned from Members in Japan, Hong 
Kong, various eastern and western European countries, the 
Middle East, Africa, the USA and Canada. 

The next edition of the Newsletter will contain articles from 
all newly elected Committee members in which they outline 
why they agreed to stand for election and what they hope to 
achieve in their time on the Committee. 

Finally, one of the features of the Newsletter due out with the 
programme for the Queen Mary & Westfield College Meet- 
ing will be a series ofarticles from some eminent Members of 
the Society in which they look forward to 1993 and discuss 
what they believe may be the areas ofbreakthrough in their 
fields. 

Kwabena Appenteng 

Lecturer in the department for some time, has been appointed to 
a university lectureship, in association with Balliol College. 
Keith Dorrington has now been a lecturer for three years and is 
consolidating his research and teaching in the human physiol
ogy group. Dorrington, Nye, Paterson and Peter Robbins main
tain Oxford's traditional strength in respiratory physiology. 
Andrew Hall's demonstratorship ends in October but he will 
stay in the department, supported by the Wellcome Trust, with 
a project on the cellular physiology of chondrocytes. The 
biology of connective tissue is now a significant research 
interest in the department, with a team ofeight people including 
Jill Urban, recently appointed as a research lecturer. 

We have had many research visitors over the last two years;
particularly noteworthywas David Hubel'syearhereasEastman 
Professor in the department (supported by Balliol College). 
In the past two years there have been three major initiatives in 
neuroscience, greatly strengthening links between this depart
ment and others. The first of these is the Oxford McDonnell-
Pew Centre for Cognitive Neuroscience, of which Colin 
Blakemore is the Director. This centre, funded by two major US 
foundations, is the only one outside North America. It supports 
research and training in neuroscience related to human cogni
tion. Many groups in the department also are attached to the new 
MRC Research Centre (IRC) in Brain and Behaviour, which 
was established in January 1990 to support research on the 
cerebral cortex. The third award from the Human Frontier 

Science Program links groups in this department with other 
centres around the world, studying individual neurons, circuits 
of neurons and synaptic plasticity in isolated preparations and 
modelling their characteristics computationally. 

The department is pleased to have kept a good balance of 
academic staff across much of the range of physiology. Work in 
the departmentcan still be divided into threemain areas: cellular 
physiology, human physiology and neuroscience. The cellular 
physiologists, including the strong British Heart Foundation 
group, headed by Denis Noble and Trevor Powell, are mainly 
using single cell fluorescence, flash photolysis of caged com
pounds, and patch-clamp techniques to look at the properties of 
membranes, intracellular signalling or excitation-contraction
coupling in a variety of cell types including cardiac, skeletal and 

smooth muscle, pancreatic P-cells, carotid body cells and 
chondrocytes. Human physiology is concentrating principally 
on respiration and the response of the body to hypoxia and 
arterial hyperkalaemia. Neuroscience continues to cover a very 
wide range of topics, from psychophysics to developmental 
neurobiology. 



One major objective in the department's teaching is the compu- 
terisation of practical classes. This has exercised a lot ofeffort 
and interest over the last two year period, as we move towards 
introducing computer-based teaching throughoutourpracticals. 
Our principal teaching commitment is still to pre-clinical medi-
cal students but we also contribute to science teaching in 
biochemistry, zoology, human sciences, physics and the joint 
Honours School of Psychology, Philosophy and Physiology. 
There has also been a reorganisation of the Honours School of 
Physiological Sciences, where hard work from Alison Brading in Pharmacology has put together a new course for the non-
mdiclPhyologichal Scitoene sde s e fdo 
medical Physiological Sciences students. 
The twin spectres of insecure funding and rampant safety 
regulations remain the shadow over the future of this depart- 
ment, like any other. It has been apparent even over the last two 
years that the legislation and implementation of safety matters 
is going to play an ever-increasing and time-consuming part in 
our lives as experimental scientists. With regard to funding, the 
transfer of funds to direct cost on the research council has 
brought a cut in our university budget of the order of 8%for next 
year and horrific predictions for future years. Clearly, we shall 
need to plan carefully to get through such troubled times. We
hope that the good spirit and sense of community in the depart-

ment will help us through these problems. 

On behalf of the department, I welcome Members of The 
Physiological Society as well as other friends and colleagues 
from this country and abroad to the Oxford Meeting of the 
Society. This year we have a symposium on ATP-dependent K 
channels and full sessions for presentation of communications 
and posters. We hope that once again the science will be the 
catalyst for a valuable and stimulating meeting. 

Clive Ellory 

Note:for details ofthe symposium to be held in conjunctionwith the 
Oxford Meeting, see the Events section ofthis Newsletter 

Neurosclence Research at Monash University 

Historical 

Monash University, one of the newer Australian universities, is 
located in Clayton, a suburb of Melbourne. The Department of 
Physiology was established in 1962 with the appointment of A 
K McIntyre to the foundation chair. McIntyre, together with 
people like J C Eccles and P0 Bishop, is considered one of the 
founders of present-day neuroscience in Australia. Under 
McIntyre's guidance, during the 16 years of his headship, the 
Physiology department acquired an international reputation forreserchin bueurseinceneuoscenc wa reresnte in 
research in neuroscience, but neuroscience was represented inother departments of the university as well. The Psychology
department, headed by a sensory psychophysicist, R H Day, 

established a strong neuroscience group researching into p 
ripheral and central mechanisms of hearing. The Department of 
Electrical Engineering under D G Lampard carried out research 
into nerve-muscle, motoneurones and anaesthetics. In the Bio-
chemistry department research was carried out in the area of 
axonal transport under the guidance of L Austin. 

Over the years, as the Physiology department grew, a number of 
interest groups came to be identified within it - the neurophar-
macology group, headed by M E Holman, and the motor control 
group, led by R Porter. With the arrival in 1980 of G D Thorburn 
as the head ofdepartment, came an inevitable change inemphasis 

Oxford Scientific Meeting 27-29 July 

As many Members are aware, the Scientific Meeting in Oxford 
runs coincidentally with the Mammalian Myocardium Meeting 
in Leeds. 
The Meetings Secretary, at the 1991 AGM, explained to Mem
bers the increasing difficulties of trying to arrange nine scien
berscthe incsin dificies of trng o agie when
tific meetings ofthe Societyiper year, notonly at times when host departments have all facilities available, but also at times which 

not clash with other UK, European or international meetings
(which could be arranged some years ahead). In this case, the 
Host Department made every possible effort promptly and 
willingly to try to avoid the conflict, but the clash was unavoid
able. Members do appreciate the enormous load put on Host 
Departments in running scientific meetings and must be aware 
of the constraints on the Meetings Secretary in determining the 
dates of meetings. 

As Members know, theMeetings Secretary has discussed widely 
proposals to reduce the number of Society meetings to around 
six per year from 1994. One of the advantages of this scheme be that meetines would be at more clearl defined times
each year so that dates could be made available earlier to other 
symposia organizers. 

D Cotterrrell and J IGiespie 

Secretaries 

which has led to the present-day disposition 
of interest groups. Thorburn leads a large 
group which covers foetal physiology, 
endocrinology, reproductive physiology and 
molecular biology. Soon after his arrival 
Thorburn appointed R V Short to a personal 

A chair in reproductive biology. 
AUSTRALIA The neuropharmacology group headed by 
M EHolman includes several laboratories with a diverse range 
M erest, includes sveal fnto nth ivervage 
of interest, including gastrointestinal function, the innervation 
of the gut, neural control of blood vessels, neuro-humoral 

muscle climacsov ens Thmuscle membranes and patch clamping of excitable cells. The 
gruhabentosalihclbrtveikswhtelbgroup has begun to establish collaborative links with the labo
ratory of C L Gibbs, whose main area of research is in muscle 

energetics. 
Neurosciencetoday 

Today within the Department of Physiology five active groups 
can be identified, working in the field of neuroscience, the 
laboratories of Westerman, Aitkin, Rawson, Luff and Proske. 

The laboratory headed by R A Westerman is currently exploring 
neurogenic inflammatory mechanisms. The work is concerned 
with tests of small nerve fibre function, axon reflexes and 
pharmacological stimulation ofthe microvasculature of the skin 
in human subjects and in animal models. A particular focus of 
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interest has been the impaired neurogenic inflammatory process 
and neuropathy in diabetes mellitus. Other conditions which 
have been studied include post-herpetic neuralgia, post 
amputational stump pain, reflex sympathetic dystrophy and 
other chronic pain states. 
L M Aitkin is interested in the central processing of hearing. 
Much of his work has been carried out in collaboration with 
members of the Department of Psychology and the Department 
of Ecology &Evolutionary Biology. Current on-going projects 
of the hearing group include a study of auditory cortical plastic-
ity and deafness, the function of the efferent systems in the 
auditorypathway, mechanismsoflocalisationofmovingsounds, 
development of the auditory system and comparative aspects of 
hearing in Australian native animals. 

J A Rawson has maintained an interest, for many years, in 
cerebellar cortical circuitry. He is particularly interested in 
mossy fibre : granule cell, parallel fibre system. He has been 
exploring this system using both anatomical and 
electrophysiological techniques. More recently he has broad-
ened his range of interests to development of somatic sensory 
receptors and their central connections in foetal sheep. In 
addition Rawson has maintained a collaborative programme 
with M Home of the Department of Anatomy. The work has 
been carried out on monkeys performing trained movement 
tasks. Chronic recordings have been made of cerebellar neuro-
nal activity. Other important research directions of the Home 
laboratory include studies of mechanisms of movement pro-
gramming by pre-motor and supplementary motor areas and by 
the basal ganglia. 
The laboratory headed by A R Luff has been active for a number 
of years in the area of nerve regeneration, axonal sprouting and 
deafferentation. The observed changes in mechanical properties 
of mammalian limb muscle following nerve section or cross-
reinnervation have led the group further into studies of motor 
units and their histochemical profiles. Recently Luff has broad-
ened his interests to include exercise-induced changes in skel-
etal muscle and structural and mechanical aspects of the devel- 
opment of muscle. 
The laboratory headed by U Proske has a broad range of 
interests. The work best known internationally is in the area of 
muscle receptors, their development and regeneration, the inter- 
nal functioning of muscle spindles and spindle reflex action. 
The work has expanded in recent years to include studies of 
human stretch reflexes and proprioception. There has been 
regular collaboration with D L Morgan of the Department of 
Electrical and Computer Systems Engineering over projects 
concerned with muscle mechanics, mechanical consequences 
of muscle exercise, tendon mechanics and muscle receptor 
functions. In addition, in recent years Proske's group has been 
exploring a new mammalian sense, the electric sense, in platy-
pus and echidna. 

Research Funding 

Today at most Australian universities it is no longer possible to 
maintain an active research programme without external sup-
port. The university provides the necessary infrastructure, labo-
ratory space and general departmental facilities but it isassumed 
that members of staff will act on their own initiative to attract 
outside support for their research projects. The importance of 
outside funding is seen in the pattern of appointments in the 
Physiology department from the post-doctoral level upwards. 
The department currently has a total of 36 academic and techni-

cal staff funded by outside bodies. It compares with 45 univer
sity funded positions which includes 20 academic staff and 25 
technical and secretarial positions. 
The two principal funding agencies in Australia are The Na
tional Health & Medical Research Council (NH & MRC) and 
The Australian Research Council (ARC). By far the largest 
proportion of research in the Physiology department is funded 
by the NH & MRC. This is not surprising, given the medical 
orientation of research projects. Projects directed at fundamen
tal scientific problems and in comparative physiology are more 
likely to attract support from the ARC. Competition for grant 
support is keen and the score required to ensure funding for a 
project has continued to rise in recent years. Scores are awarded 
by a peer-review panel on the basis of an interview and referee 
reports. The Department of Physiology receives, in addition, 
support from several local government agencies and private 
endowment funds. 
Looking across the spectrum of biomedical research activities 
within the Department of Physiology, a number of trends 
become apparent. By far the largest fraction of outside support 
goes into salaries for research staff. It is becomingly increas
ingly difficult to attract funds for pieces of capital equipment, 
the cost of which continues to rise. The general trend in the 
various subjectareas isinthedirectionof more applied research. 
The community is impatient to see value for money for the sums 
it invests in research. That has meant less emphasis on scholar
ship and critical enquiry, less fundamental research. 
The granting bodies, in particular the NH & MRC, have in recent 
years begun to establish a career structure for research scientists. 
While in the past the research scientist was identified in associa
tion with a particular project headed by a member of academic 
staff, there is a trend these days for more people to establish 
careers as independent research scientists. There is a growing 
number of seniorresearch staff in the Departmentof Physiology 
who carry out independent research and whose salaries are paid 
by outside bodies. Strictly speaking, these staff are not required 
to teach, although they often make contributions, particularly in 
their area ofexpertise. However, their teaching and administra
tive loads are less than those of the average academic staff 
member who, of course, is expected to maintain his own 
research programme as well. 
It is clear from the large number ofresearch staff atpresent in the 
department that the Physiology department is successful in its 
bid for outside support. In fact, the department has recently been 
identified as the most successful in the university. Monash 
Physiology has always been a high profile department, consid
ered one of the best in Australia. Both in the reproductive 
sciences and in neuroscience members of the department have 
achieved international recognition for their work. This is some
thing of an achievement given the isolated position ofAustralia, 
the small scientific community and the fact that almost all major 
relevant scientific meetings are held 15-20 hours of flying time 
away. 

Today, despite these shortcomings, neuroscience research at 
Monash is alive and well. Projects are well funded and the rate 
of publication is as high as it has been in the past. As senior 
members of staff retire there will inevitably be changes. How 
these changes will impact on neuroscience in the future remains 
to be seen. In the meantime it is important to continue to attract 
good students to the subject, teach it with enthusiasm and build 
on the research base that we have inherited. 

Uwe Proske 
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Committee News
 

Grants Sub-Committee 

(members: Peter McNaughton, Annette Dolphin, Graham 

Dockray and Chris Fry) 

Grantsfor JUPS Congress, Glasgow, 1993 

The Society will allocate a sum - possibly up to £120,000 - for 
grants to enable physiologists to attend the Congress next year. 
Although the details have yet to be resolved, the Committee has 
agreed that The Physiological Society will meet a substantial 
proportion (about hal) of the registration fee of eligible appli-
cants and all of the reduced registration fee of students. Prefer
ence will be given to Ordinary Members and Affiliates of the 
SocietyandtomembersofUKandlrishacademicdepartments. 
(The Treasurer's and Meetings Secretary's offices are also 
collaborating to establish whether UK participants would be 
interested in benefiting from group travel schemes and block 
bookings of accommodation and, if so, to put this in hand.) 
Grants will be awarded only to those who have submitted an 
abstract and registered for the Congress and the deadline for 
applications will be 31 January 1993. Further details and a tear-
out form will be included in the next edition of the Newsletter. 
Applications should be returned to the Administration Office 
for consideration by the Grants Sub-Committee. 

Note: see the Events section ofthis Newsletterfor details of the 25 
themes being planned(togetherwith the names of symposium 

organisers)for the JUPS meeting. 

Education and Information Sub-Committee 

(members: John Atherton, Kwabena Appenteng, Simon 
Howell, Janice Marshall, John Patterson and John Tunstall) 

COPUS- Committee on the PublicUnderstanding 

of Science 

Representatives of COPUS and of the Society met recently to 
discuss what each body was doing to further the public under-
standing of science and to see whether there was any possibility 
of some fruitful collaboration. The first result of the meeting is 
the distribution, with this Newsletter, of the leaflet "Bringing 
Science to the Public". 

COPUS is a joint initiative of the Royal Society, the Royal 
Institution and the British Association for the Advancement of 
Science, chaired by Sir Walter Bodmer. Its aim is to stimulate 
and provide a focus for a broad programme to improve publicawareness of science and technology in the UK. The role of 
COPUenes isiaris adtechnlogyi toepromoTe coe,COPUS is primarily as a facilitator to promote, encourage, 
advise, monitor and review progress. Nonetheless, as well as 
encouraging sponsorship by industry and commerceof schemes 
such as Media and Westminster Fellowships, the Science Book 

New Appointment 

As the work for the 1993 IUPS Congress increases, Heather 
Gibson has been employed as Assistant to the IUPS Local 
Organising Committee in Glasgow. Having graduated in Zool
ogy from Glasgow University, Heather gained secretarial and 

administrative experience in private and public sector organisa
tions. Most recently, she was employed as Administration 

Assistant by Strathclyde Regional Council in the Education 
Department. 

Membership Sub-Committee 

(members: David Cotterrell, John Kemp and Ronan 
O'Reagan) 

Membership Nomination and Affdiate Proposals
 

Members are reminded that proposal forms nominating new 
candidates for election to Membership of the Society should 
reach the Administration Office by the end of July, so that the 
candidates can be included in the ballot at the SAM in January. 
Proposals for Affiliation can be dealt with more speedily, at any 
time. A tear-out form for affiliation is included at the back of this 

Newsletter, together with guidelines for candidates and their 
proposers. 

Prizes and interactive science and technology centres, it does 
have some funds for grants for specific purposes. Anyone 
interested inexploring the kinds of activities for which funds are 
available or the scope of COPUS's work can do so by reading 
"COPUSlooksforward- the nextfive years",available from Jill 
Nelson at COPUS, c/o The Royal Society, 6 Carlton House 
Terrace, London SW1Y 5AG, tel (071) 839 5561. 
Discussion at the meeting with COPUS was wide-ranging. They 
were interested in the success of the Talking Point scheme (see 

reportby Simon Brophy in thisNewsletter) - they are consider
ing the possibility of setting up a comparable but more compre
hensive database to provide a national science service for 
enquiries. If funding permits, they would like to hold details of 
experts, workers and enthusiasts in all scientific disciplines, 
including people willing to talk to journalists etc as well as 
speakers. This would be a service similar to the media resource 
service at CIBA, ideally including the quality control elements 
of monitoring and providing feedback. 

The value ofMediaFellowships was discussed together with theadvantages and difficulties of persuading sub-editors of tabloid 
newspapers to reverse the process and actually visit scientiststheir laboratories. COPUS did, however, report some success inin 
tei ao es aSi, ho reprsmesuccesslin 
persuading a women's magazine to run a small regular column 
on science in daily domestic life. 
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One item of discussion concerned how scientists can best be 
encouraged to communicate knowledge of and enthusiasm for 
their subject to the general public. Royal Society research 
fellows are now required to spend time during their research to 
promote their subject to the wider public. Points raised included 
whether we should be encouraged to include this as a significant 
heading on CVs, whether research students should be encour-
aged to contribute, and whether grant application forms should 
include a question on what the applicant has done or intends to 
do to contribute to public knowledge of work undertaken. 

The Society's Education and Information Sub-Committee is 
working on the production of a new, more attractive, profes-
sional display stand to promote Physiology at Association of 
Science Education meetings, science festivals, careers fairs etc. 
At the moment, the Sub-Committee is largely dependent on a 
small numberofdedicated physiologists, so there is a limit to the 
number of events at which the Society can be represented. 
Members of the Sub-Committee would be delighted to hear of 
anyone who would be willing to spend a day or half a day at a 
science day or careers fair in their locality, distributing career 
books and video leaflets and talking to possible future physiolo-
gists about the delights of the subject and the career possibilities. 

Lastly, if anyone is engaging in any relevant activity or under-
taking any relevant initiative, they are encouraged to use this or 
the COPUS Newsletter to advertise this, and the Education & 
Information Sub-Committee would be pleased to hear about it. 

Treasurer's Advisory Sub-Committee 

(members: John Widdicombe, David Cotterrell, Jim 

Gillespie, IanMcGrath, Nick Standen, Ron Edmondson and 

Victoria Penrice) 

JournalofPhysiology - Membership Subscriptions 

After a considerable period of discussion and research, the 
Committee has concluded that those Members receiving the 
Journal of Physiology should be asked to make a greater 
contribution to the Society's costs of providing it.The contribu- 
tion to the costs of production and carriage of the Journal from 
an Ordinary Member's subscription is currently only 3% of the 
commercial subscription rate and the Society is subsidising the 
production and distribution ofMembers' copies byabout£70,000. 
The Committee is therefore proposing that the full Ordinary 
Member's subscription, including the Journal, be increased to 
£110 for 1993 (though most Members will pay only £105, if they 
pay by direct debit). There will be no change in the net subscrip-
tion paid by Members not taking the Journal. Effectively, the 
cost of providing an Ordinary Member resident in the UK with 
a year's volumes will be borne in a 50:50 ratio by the Member 
and the Society. Members will be asked to approve this proposal 
at the AGM, at which further details of the proposed 1993 
subscription rates and the rationale will be provided, 

Retired Ordinary Members Overseas 

The Committee has accepted the Treasurer's proposal that, 
when Ordinary Members resident overseas retire from all gain-
ful employment, they may be offered the option of paying a 

Computers in Teaching Initiative 

Members may recall that, about three years ago, a catalogue of 
teaching software used in Physiology departments was corn
piled and distributed to departments. We have received an 
enquiry asking whether the list has been updated. The answer is 
that the Sub-Committee has not pursued this further: there is 
now a properly funded body, the Computers in Teaching Initia
tive Centre for Biology, which undertakes this kind ofwork. Its 
newsletter, "Life Sciences Educational Computing", is avail
able free of charge to any biologist in aUFC-funded institution. 
ItsResource Directory claims tobe"possibly the mostextensive 
listing of tertiary level biology teaching software to date", with 
well over 450 relevant items, categorised under 19 headings: 
Anatomy, Biochemistry, Biomedical, Cell Biology, Chemistry, 
Ecology, Environmental Biology, Ethology (Behaviour), Evo
lutionaryBiology, FoodScience, Genetics,Immunology, Micro
biology, Molecular Biology, Neurobiology, Pharmacology, 
Physiology, Plant Science and Zoology. It is available either as 
hard copy (telephone the Centre on 051 794 3586) or via 
JANET. Details of where to find the on-line service are as 
follows: 

The N2 section of the National Information on Software and 
Services Bulletin Board, (NISS), (CTI code B100276, page 8) 

The National Public Domain Software Archive, (NPDSA), 
(CTI code B100303, page 9) in the NPDSA directory cti/ 
biology/general/resource 

reduced subscription of £20 if they wish to receive only the 
Notices, Programmes, Newsletter, Grey Book and AGM/SAM 
material. Members in this category may be sent their literature 
by surface instead of air mail if their number is large enough for 
the postage savings to justify the additional mailing complica
tions. Any Ordinary Memberoverseas who would like to take up 
this option should contact the Administration Office. 

Scientific Meeting Dinners in support of the 

Benevolent Fund 

It has been agreed that a trial scheme be introduced for the 
Oxford, Cambridge and Queen Mary & Westfield Meetings. 
The cost of a Dinner ticket will include 50p for a ticket for entry 
in a raffle to be drawn at the Scientific Meeting Dinner. All 
proceeds will go to the Benevolent Fund. Any conscientious 
objectors can opt out of this by ticking a box on the Registration 
& Booking Form, but the Committee hopes that Members and 
their Guests will be pleased to contribute something for the 
benefit of fellow physiologists and their dependants who are 
experiencing difficulties. 
The Trustees are concerned that most of the requests for assist
ance are made on behalf of the beneficiaries by current or ex-
Trustees or members of the Society's Committee, ratherthan by 
the wider physiological community. Perhaps there are many 
other deserving cases not drawn to their attention and they hope 
that the raffles at Society Dinners will provide a regular re
minder to physiologists and their staff that the Fund is there to 
help if the need arises. 

CurrentTrustees of the Benevolent FundareJohn Widdicombe, 
DavidCotterrell,GertrudeFalk,Mary Forsling,PeterMcNaughton 
and Michaelde Burgh Daly. 
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Prizes and Prize Lectures Sub-Committee tion of the photoresponse must involve hydrolysis of the termi
nal phosphate of GTP, even though biochemical experiments 
suggested that such a reaction occurred only very slowly in 

(members: David Cotterrell, David Eisner, Jim Gillespie, vitro. 

Cecil Kidd and Nick Standen, plus David Gordon represent- These experiments, although technically very difficult, were at 
ing The Wellcome Trust) least feasible using the large cells of lower vertebrates. In 1990 

Hugh achieved a major step forward by extending the tech-

Hugh Matthews - Wellcome Prize Lecturer in niques to the much smaller cells of the mammalian retina - the 
principal technical problem being that the 1-2 pm diameter rod 

Physiology for 1992 outer segment appears as an interference fringe at the long IR 
wavelengths needed to avoid stimulating the cell. This work,

Hugh Matthews is a young investigator who has already made published in The JournalofPhysiology,showed a remarkable 
an outstanding contribution to physiology, through his research similarity in adaptational mechanisms between the rods of the 
on the mechanisms ofphototransduction- especially on therole mammalian and lower retinas. It overturned earlier ideas that 
of cytoplasmic calcium concentration in photoreceptor light mammalian rods did not adapt, and established calcium as the 
adaptation. He obtained his PhD in 1986, and was appointed messenger of light adaptation in these cells too.
Assistant Lecturer in Physiology at Cambridge in 1990. Hugh has also followed a separate line of research, investigating 
His research onadaptation from 1986-1989 resulted in eight full the properties of the cGMP-activated channel of the photorecep
papers, published in Nature,PNAS and The JournalofPhysiol- tor outer segment. These patch-clamp experiments have been 
ogy (variously in collaboration with T D Lamb, V Torre, G L performed in collaboration with a research student, Linda 
Fain and R L W Murphy). The work ruled out the so-called McLatchie. The first section of this study, relating to pharmaco
"Hagins' calcium hypothesis" ofphototransduction, and helped logical block of the channel, has recently appeared in Proceed
to establish the physiological role of cGMP in the photorecep- ings of theRoyal Society, SeriesB. It characterises the block by 
tor. It went on to show that cytoplasmic calcium concentration diltiazem and its voltage dependence in a quantitative manner. 
nevertheless has a primary role in photoreceptors - as the 
messenger of the adaptational state of thecell. In addition, Hugh Overall, Hugh's work has considerably advanced our knowl
has investigated the role of the G protein transducin, through edge of the physiological mechanisms involved in the very first 

incorporation of analogues of GTP. It was shown that termina- steps of the visual pathway. This is a great achievement for a 
research worker at the age of 31. 

Retiring Committee Members smooth muscle cell membrane. She was the major force in 
editing (in 1970) Smooth Muscle, a monograph written by the 
Oxford group, and its sequel eleven years later, Smooth Muscle, 

Alison Brading, Alan Brown, Peter McNaughton and Ronan an assessment of current knowledge. These review volumes 
O'Regan are to step off the Committee this year. The articles marked the acme of smooth muscle tissueelectrophysiology and 
below outline their contribution to the work of the Committee the achievements of the Oxford group, paving the way for the 
and physiology in general. Les Turnberg has recently been present single cell era. The editing of these books made her very 
forced to resign prematurely from the Committee as he has knowledgeable of the smooth muscle literature and made her a 
recently been appointed President of the Royal College of most suitable choice for editor of The Journalof Physiology, a 
Physicians. An appreciation of his contributions will appear in position she held with distinction and enthusiasm until 1985. 
the next Newsletter. Subsequently, in 1986, she was elected to the Committee of the 

Alison Brading Society. 
Some of her most important independent work has been on the 

Alison retires from the Society's Committee this year. Previ- ionic exchangers in the smooth muscle cell membrane: meas
ously, she served as Editor and later Distributing Editor of The urements on sodium/potassium pump activity, the existence of 
JournalofPhysiology.She also was the previous editor of this sodium/sodium exchange, the importance of sodium/calcium 
newsletter. The Society is grateful for her sterling work on its exchange, and the numbers of cationic binding sites for calcium 
behalf in all these capacities. in the extracellular space (with Jonathan Widdicombe). Later 

Alison took her first degree in Bristol in Zoology, following this work was on the content of chloride in the smooth muscle cell 
up with a PhD on the electrophysiology of the body wall muscle with Claire Aickin which has involved investigations of the 

of Ascaris lumbricoides supervised by the late Peter Caldwell. importance of CI/HCO3 exchange and other chloride exchang-
She moved to the Department of Pharmacology, Oxford for her ers such as the Na/K/Cl triporter. 
postdoctoral period where she was initially a member of Edith In recent years, she has developed an interest in more applied 
Bulbring's famous smooth muscle group. Later she was ap- aspects of smooth muscle physiology and pathophysiology, 
pointed Lecturer in Pharmacology and Fellowof Lady Margaret while maintaining her interest in the more fundamental aspects. 
Hall. As well as being active in The Physiological Society, she Her group has studied the changes associated with bladder 
has also been very active in research. She was involved in a instability and, more recently, with the aetiology of faecal 
number of important discoveries by the group in the later 1960s incontinence. Those who know her will I am sure admire her 
and early 1970s - among others, that smooth muscle had a energy, tenacity and ability to excel in many different endeav
calcium- rather than a sodium-spike and the effects of ions on ours. We wish her every success in these upon her retirement 
the volumeof smooth muscle cells. Upon the retirementof Edith from the Committee. 
Bulbring, she gathered a small group around her and continued Tom Bolton 
her work on understanding the fluxes ofcommon ions across the 
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Alan Brown 

Alan joined the Committee in 1987 as a Designated member on 
his accession to the chairmanship of the Editorial Board for 
Monographs. Under his guidance, activities of the Monographs 
Board have been substantially enhanced and there are now a 
significant number ofauthors beavering away on their contribu-
tions. 
Alan's contribution to the Committee discussions and activities 
are characterised by the reflective and mature approach and they 
have been more valuable for being so. He has represented well 
the interests of the Monographs Board and argued convincingly 
the case for further development of the Monographs series. 

Anonymous 

Alan Brown did an intercalated degree in Physiology before 
graduating MBChB at Edinburgh in 1964; he is probably the 
most distinguished product of David Whitteridge's undergradu-
ate school of Physiology in Edinburgh, and remains one of theateschol f PysiloginEdnbughandreminsoneof he 
best known and highly regarded of the Edinburgh physiologists. 
Alan's firstinterests were in thequantitativeelectrophysiological 
analysis of the afferent populations innervating cat skin, a study 
that was part of his PhD project. He quickly moved into the 
spinal cord to trace the spinal projections of these afferents, and 
soon focused on the spino-cervical tract, a system where his 
work has been intensive and wide ranging. From 1975, his 
scientific direction was dominated by the power of a technique 
he developed and which was taken up on a worldwide scale. 
Intracellular or intra-axonal injection of horseradish peroxidase 
was combined with quantitative electrophysiology tocharacter-
ise the structure and function of identified neurones. Initially the 
technique was applied to the spino-cervical system, but Alan 
and his co-workers soon extended their observations to motor 
systems and other spinal pathways. The results of these inves-
tigations into structure/function relationships within the spinal 
cord led to his major monograph Organisationin the Spinal 
Cord: the Anatomy and Physiology of !dentified Neurones 
(1981). More recently, his interests have extended into the 
electron microscopic features of synapses in the dorsal horn, with particular interest in the relationship between function,
morphology and transmitter contenti 

Alan has had a large number of graduate students and collabo-
rators in his laboratory and has travelled widely to collaborate 
with other neuroscientists; his is a regular speaker on the 
international circuit. He is also much appreciated as a teacher of 
neuroscience: provocative, clear-thinking and incisive, helpful 
and dedicated to his cause. Recently he has published a textbook 
of neuroscience entitled Nerve Cells and Nervous Systems 
(1991), based on his experience of teaching neuroscience at 
Mastership level in Edinburgh. The book is fascinating and 
presents the general principles of neuroscience in the context of 
experimental observations, with many illustrations of original 
data designed to encourage the student to look further into the 
basis of current concepts. 

He leaves the Committee having represented the Editorial 
Board of Monographs on it for five years. We would like to 
thank him for his important contribution to the physiological 
community and wish him well in his future ventures, 

J FB Morrison 

Peter McNaughton 

Before he joined the Committee a couple of years ago, Peter 
McNaughton was known to me chiefly via a mutual colleague 
who described him as an individual who could "get things to 
work when they werebloody difficult". Nothing thatI saw of his 
activities on the Committee made me think that this description 
was incorrect. When Peter wanted the Committee to adopt a 
certain policy about a well-known Congress; or to reconsider its 
views about funding a critical research symposium; or to recog
nise the merits of a future Honorary Member; or to embrace a 
radical view of its own relationship to the Society, Peter was 
cogent and diligent in putting his case, often to good effect. His 
evident skills and ambitions seemed always to be in harmony
with those of the Society, in particular with those of its younger 
members. Iam sure thathis well-honed political instincts will be 
ofgreat value in his new role as head ofan important physiology 
department (at King's College, London) and that this will be 
good for physiology locally and more generally. One of my 
students described Peter's wonderfully clear Physiological Review as a model of its kind. I found that phrase even more 
ve samdlo t id on htprs vnmrapplicable to Peter's friendly and entertaining gossip over those 
frugal Committee dinners: and I look forward to hearing more, 
in this and other learned journals, of his future bloody difficult 
activities. 

Richard Boyd 

The field of light transduction in the vertebrate eye has seen 
great advances in the last decade or so. These have been the 
produce of applying sophisticated cellular physiological tech
niques to isolated preparations of cones or rods and to an 
increasing understanding of the biochemistry of intracellular 
signalling. Many of these advances have taken place at the 
Physiological Laboratory in Cambridge where until very re
cently was sited the laboratory of Peter McNaughton. I have 
chosen, rather arbitrarily, three of Peter McNaughton's recent 
important contributions to the field as examples of his scientific 
activity. 

The first concerns the search for the intracellular transmitter involved in the response of the photoreceptors to lightL Both 
intracellular Ca2 and cyclic GMP were initially consideredstrong candidates. The cyclic nucleotide seems now firmly
established as the sole signal, but the final nail in the coffin of the 
Ca2 hypothesis was put by McNaughton, Cervetto & Nunn in 
1986, with their elegant demonstration that intracellular Ca2 

measured within single rods actually declines after a flash. This 
is probably due to the closure of cation-selective channels which 
are permeable to Ca2 and their continued extrusion by a mecha
nism of Na /Ca2 exchange. In this study isolated rods were 
examined using suction pipettes to record currents while patch
clamp pipettes were used to load the individual rods with the 
photoprotein aequorin. A further technical refinement, namely 
theuseofisolatedrodoutersegments, allowedLagnado, Cervetto 
& McNaughton (1988) directly to record currents originating 
from the exchange mechanism by the patch-clamp approach. 

Detailed study of the energetics of the exchanger demonstrated, 
surprisingly but clearly, that its stoichiometry must be four Na 
ions entering the cell with one K and one Ca2 leaving the cell 
per transport cycle (Cervetto et al, 1989). The previously 
assumed stoichiometry was Na :Ca 2 3:1. The actual stoichiom
etry implies that the rod exchanger can pump against steeper 
gradients than the conventional one, putting it clearly in the 
category of Formula 1. 
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In addition to their considerable contribution of biophysical 
information on photoreceptors, Peter McNaughton's laboratory 
have recently made interesting observations on the develop-
mental biology of these cells. Ratto, Robinson, Yan & 
McNaughton (1991) have explored the mechanism by which 
sensitivity to light is low in neonatal mammals compared with 
that in the adult. Recording the light response of single neonatal 
rat rods, they demonstrated that the low sensitivity of the 
neonatal rods is probably due to low levels of functional rho-
dopsin. Adult levels of sensitivity were induced by supplying a 
retinal derivative, suggesting that its deficit is at the origin of the 
relative neonatal light insensitivity, 

Peter has recently moved to the Halliburton chair and new 
laboratories in King's College, London. This great loss for the 
Physiology Laboratory at Cambridge is a brilliant gain for the 
place in the Strand, where it is certain that Peter will continue to 
produce first rate science and his own brand of highly conta-
gious enthusiastic teaching. 

In addition, but perhaps more importantly, Peter is a wonderful 
person to work with and to have as a friend (although he is only 
a mediocre badminton player). Both Peter and Linda are greatly 
missed in Cambridge. 

FV Sepulveda 
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Letters and reports 

The Society's meetings 

DearSir, 

The Society's meetings provide an excellent opportunity to get 
to know people and talk science. They are useful as a forum for 
rapid communications. Participation in the meetings is undoubt-
edly helpful for young Members as an introduction to commu- 
nicating ideas. One attraction of Phys Soc meetings is that they 
occurfrequentlyin locations throughout the British Isles, allow-
ing Members the chance to travel to the various physiology 
departments and see the work going on in many of them. This is 
very useful experience for those of us justbeginning a career in 
physiology. For this reason, I would disagree with the sugges- 
tion of fewer, larger meetings. 

The Society also has an educational dimension. Teaching sym-
posiaand special lectures by eminentscientists have been highly 
worthwhile features of past meetings. This educational aspect 
could be strengthened to include seminars aimed specifically at 
young Members who are about to commence teaching physiol
ogy. Something else I would like to see is more encouragement 
and advice on presenting at meetings and publishing work for 
the uninitiated. It would be beneficial to have some discussion 
as to what is expected from a good communication. 

Ronan O'Regan 

Ronan took his first degrees in University College, Galway. His 
PhD was under Professor Eric Neil at the Middlesex Hospital 
Medical School. His early work is best remembered for his 
studies of the efferent nerves supplying the carotid body chem
oreceptor, and generations of BSc students have discussed the 
physiological implications of his findings. Amongst his many 
contributions to chemoreceptor physiology, the demonstrations 
of the structural changes brought about by various perfusions 
stand out as a sharp warning to many of us. Never daunted by 
technical difficulties, his studies of chemoreceptor activity on 
the extraceliular ions of the carotid body, carried out with H 
Acker, can only be properly appreciated by those who have 
attempted similar work. More recently, his studies of laryngeal 
CO2 receptors and their role in the maintenance of the upper 
airway during sleep have excited considerable interest. At the 
recent Dublin Meeting, his live demonstration of the servo 
pump used for controlling the air flows through the isolated 
larynx as a means of studying the laryngeal reflexes, was in the 
best traditions of the Society. To be able to mount such a 
successful demonstration - as well as hosting the Meeting 
shows the quality of his work and his team. We all look forward 
to an increase in his future contributions now that he has served 
his time on the Committee, to which he brought his own 
inimitable Irish spirit. 

Anonymous 

In my view, the science is strong but the social side of meetings 
is less satisfactory. I find the Dinner and its associated rituals a 
bore. They are outdated and indulgent. The nonsense of waiting 
in line to shake the mayor's hand atNewcastle, for instance, was 
a complete waste of time. The Dinner is not "a good opportunity 
to talk to people about physiology" as is often claimed. Let's be 
honest: it's an excuse to get sloshed. Does anyone really want to 
listen to those awful after dinner speeches? Even the most 
inspirational of scientists manage to come across as dull and 
conservative. If we have to continue with these antiquated, 
drunken affairs, could we please restrict them to the evening 
after the science has finished? I recently gave my first commu
nication the afternoon following the Dinner and was fortunate 
enough to have an attentive and sympathetic audience. Some of 
the earlier speakers, however, were not so lucky. Attendance at 
morning-after talks is often pathetic. Important functions of the 
Society are to encourage young Members, to introduce them to 
the way science is run and to help prepare them for a scientific 
career. On the whole, the Society fulfils this role and is welcom
ing with its Affiliation and Young Physiologist Guest Schemes. 

Andrew Doyle 
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Animal Research: Speaking in Schools 

DearSir, 

The Research Defence Society's speakers' pack is now finished 
and available for scientists who would be willing to talk on the 
subject of "The use of animals in medical research". 

The pack consists ofa set of24 slides, a script, commonly asked 
questions and some guidance on giving a talk to schoolchildren. 
The pack comes in a hard-backed binder. 

A pack very similar to this one has been tested by a selection of 
scientists during 1991. The trial materials were well received by 
our experienced speakers and it is hoped that this new presenta-
tion will encourage more people to volunteer to give talks in 
schools. 
The anti-vivisection organisations have been running an invidi-
ous campaign in schools for some years now. They have many 
speakers, a selection of effective and powerful videos, colourful 
and appealing literature plus, of course, the instant "knee-jerk" 
reaction that many people feel when considering the idea of 
using animals for experiments. The popular press are often 
unhelpful and present the issue as the conflict between scientists 
and anti-vivisectionists rather than considering the scientific or 
moral arguments. 

Giving talks on such a sensitive subject is not always easy. The 
occasional audience will be hostile and there will often be one 
or two people in the audience who come prepared with aggres-
sive questions from the anti-vivisectionist literature, 
It is vitally important, however, that young people get the 
opportunity to hear both sides of the story. Fortunately, most 
teachers seem to be sensibly open-minded about animal experi-mentation and they often ask us to provide speakers to balance 
the anti-vivisectionist argument. We need your help with this. 

Anybody who would be prepared to give up a little time to 
undertake this extremely important and challenging work is 
urged to contact Simon Brophy on (071) 287 2818. The RDS 
hope to arrange short one-day training courses in the near future, 
as well as giving potential speakers the chance to watch more 
experienced speakers in action. The speaker's pack will be 
provided free of charge to any willing volunteers. 

Simon Brophy (Education Manager, RDS) 

Colin Blakemore - FRS 

DearSir, 

Members will have been delighted at the news that Colin 
Blakemore was elected to the Royal Society in March. He is one 
of this country's foremost neurophysiologists who has been 
extremely productive,judged not only by the huge number of his 
own publications (220 over 25 years) but also by the very large 
amount of research by others stimulated by his enthusiasm and 
leadership. He has also played a courageous, and sometimes 
lonely, part inpublicly refuting theattacksof animal liberationists 
and has achieved an international reputation for making the 
results of modern neuroscience available and intelligible to a 
large audience. 

He was educated at King Henry VIII school in Coventry and 
Corpus Christi College, Cambridge, graduating in 1965. He 
then won a Harkness Fellowship and did his PhD with me in 
Berkeley, returning to Cambridge in 1968, first as University 
Demonstrator, then Lecturer in Physiology, Director ofMedical 
Studies at Downing, and Royal Society Locke Research Fellow. 
In 1979 he was appointed Waynflete Professor at Oxford at the 
early age of 35. Amongst numerous distinctions, he was Reith 
Lecturer at the BBC in 1976, Christmas Lecturer at the Royal
Institution in 1982, won the AnnualPrize oftheFrench Academie 
Nationale de Medecine (Prix de Robert Netter) in 1984, the 
Royal Society Michael Faraday Award and Medal in 1989, and 
the John P McGovern Science and Society medal in 1990. 
When he arrived at Berkeley in 1965 we were enjoying "inter
esting times", butwe knew at once that his heart was in the right 
place, for upon looking out of a window in the Optometry 
School we spotted our new graduate student marching valiantly 
with the student protesters. It also quickly became evident that 
he had other talents, for the untidy laboratory, also used for 
student experiments, was rapidly transformed into an orderly 
and fully functional laboratory for mammalian neurophysiol
ogy. And he had an unusual capacity for quick-footed thought 
and argument: I remember one day walking away from the 
laboratory after a discussion of some results, thinking to myself 
"That's funny, I lost that argument". On further reflexion I 
realised that I had initially argued what was to become the 
winning side, but during the course of the discussion he had 
adroitly switched and left me the loser. 
His own research has been on a wide front but has had a major 
impact in two specific areas, the relation between neural activity 
and sensation and the development of the visual pathways in 
mammals. His scientific achievements give no picture of the 
spiritofenjoyable discovery in the laboratory when he is present 
and working there, nor of the tireless and successful search for 
support of the wholeof his departmentthat he is usually engagedin when he is not actually present. Many of us have benefited 
from his enthusiastic and positive attitudes; let us hope that his 
next twenty years will be as productive and profitable for 
physiology as the last twenty. 

Horace Barlow 

Happy 80th Birthday 

Dear Sir, 

It will probably come as a surprise to many Members of the 
Society to discover that David Whitteridge turns 80 in June of 
this year. Who still survives who remembers the publication of 
his precocious 1937 paper"The transmissionof impulses through 
the ciliary ganglion" in the Journal?They might be forgiven for 
thinking that they must already have read his obituary. Younger 
neurophysiologists who have seen his continuing contributions 
totheJournal-63pages in 1991 - will not believe he has already 
passed middle-age. Yethe wasa demonstrator under Sherrington, 
a graduate student ofEccles, Head of the Department of Physi
ology in Edinburgh and FRS (Edinburgh) aged 38, FRS (Lon
don) at 41. He returned to Oxford as the Waynflete Professor in 
1968 and retired as Emeritus Professor in 1979. 
His 1989 monograph, in which he reviewed one hundred years 
of congresses of physiology, shows exactly how extensive is his 
knowledge of general physiology. Not only was he familiar 
with much of the work presented at the congresses, but he knew 
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many of the participants personally. His experience as Secretary 
of the Society (1947-51) gave him the unnerving ability (for the 
speaker) to sit through communications or lectures with closed 
eyes and then put the critical question. And what student needed 
to refer to a textbook after seeing his lectures on respiration? 
Picture the Waynflete Professor, stripped to the waist, a naso-
oesophageal tube with electrode attached inserted down one 
nostril to measure diaphragmatic activity, chest wrapped in a 
plethysmograph, a sphygnomanometer tube in one corner ofhis 
mouth, a Burmese oboe inserted intermittently in the other, 
advancing a bipolar electrode into his intercostal muscles to 
record motor unit activity, and inadvertently demonstrating 
vaso-vagal reflexes when in his enthusiasm he accidentally 
pushed the electrode into his pleura. 
Although he protests that he has never used a string galvanom- 
eter, this is difficult to believe, because the breadth of his 
research interests and his hands-on approach to experiments 
mean that he can provide an operations manual for almost any 
piece of apparatus used in electrophysiological experiments 
over the past 50 years. His low pH and high IQ makes his 
experiments high voltage affairs, but invariably they also be-
come extempore seminars that are always enlightening, often 
amusing, and frequently stray some distance from the business 
at hand. Unsurprisingly, many of the people who have streamed 
in from all corners of the world to be trained in his laboratory 
now occupy chairs of Physiology; some have already retired 
from them. All have been welcomed warmly and entertained by 
his wife Gweneth, herself an FRSA and closely linked to 
physiology by being the authority on William Harvey. All have 
left, perhaps not brighter but certainly wiser; small wonder that 
he was elected Foreign Secretary of the Society (1980-86). 

Against the current age of extreme specialisation, his research 
endeavours seem positively agoraphilic. Members of the Soci-
ety may be less familiar with his important clinical research 
(with Ludwig Gutmann) on spinal reflexes in patients with 
spinal cord injuries, but the breadth of his basic research inter-
ests can easily be traced through The JournalofPhysiology,and 
the QuarterlyJournalofExperimentalPhysiology, of which he 
was chairman from 1950-68. He has worked on muscle spindles, 
lung receptors, speech production, retinal topography, the cor-
puscallosum, the thalamus, the retinotectal system, stereovision, 
and the microcircuitry of visual cortex. His experimental work 
on the representation of the visual field in the primate visual 
cortex (with Peter Daniel) was a landmark. They used their 
findings to produce the first mathematical model of area 17 and, 
30 years on, the model has not been bettered. Amongst his 
Citation Classics is the unforgettable 1967 Proceedings by 
Bilge, Bingle, Seneviratne and Whitteridge on the cat's visual 
cortex. Although these data were never to see the light ofday as 
a full paper, there being too much to get on with, this Proceed-
ings is quintessential Whitteridge: a polyglot authorship and a 
morass of experimental data encapsulated in one simple figure. 
Through the decades he has used almost every method of 
leading (now called "recording") from the nervous system. 
Starting with whole nerve recordings, he moved to evoked 
potentials, multi and then single unit extracellular recordings 
before mastering the challenge of intracellular recording. Given 
such maintained interest and enjoyment of doing experimental 
science, who would give odds against seeing a paper employing 
patch-clamping in vivo by a certain D Whitteridge before the 
next decade is out? Happy Birthday, Prof. 

Anonymous 

Report on Talking Point Scheme 

During the autumn of 1990 a group of learned scientific societies
 
agreed to initiate a scheme that would offer young people the
 
chance to hear a biomedical scientist talking about the work that
 
they really do.
 
This idea appealed to a wide range ofbiomedical organisations
 
and there are currently thirteen societies who support the scheme
 
including The Physiological Society, the Biochemical Society,
 
the Genetical Society and, of course, the Research Defence
 
Society who administer the scheme under the banner of their
 
charitable trust: The Biomedical Research Education Trust
 
(BRET).
 

What happens is that the BRET maintain adata-base ofpotential
 
speakers, the subjects that they are willing to talk about and their
 
places of work. School teachers who return a reply-paid card to
 
the BRET office are sent a computer print-out that gives the
 
necessary information about the speakers. 'Me teachers then
 
contact the speakers until they find one who is able to talk to the
 
students at a convenient time. In future we hope to be able to
 

Because speakers are only likely to travel short distances, it is
 
expected that expenses will be small and for the most part these
 
are met by the participating society that the speaker belongs to.
 
Talking Point is advertised to teachers by representatives from
 
one or more of the participating societies at professional meet
ings of teachers which are held throughout the year. In addition,
 
Heads of Biology in schools receive regular mailshots remind
ing them of the service and occasional articles are written for
 
educational journals and magazines.
 
The purpose behind the scheme is threefold. Biomedical scien
tists get the opportunity to talk about the work that "real"
 
scientists actually do. Many areas of science are a complete
 
mystery to the general public and they are interested to learn
 
about genetic engineering or molecular biology, for example.

Secondly, by educating the young about the different types of
 
work available in biomedical science, we hope to encourage
 
youngsters to consider careers in science when they leave
 
school. We need new entrants to our professions at all grades 
technical as well as professional - and many of these future
 
employees will come directly from school. Finally, many peo
pie have uninformed ideas about the way that biomedical
 
research is conducted and the opportunity to see a practising
 
scientist and to ask questions about aspects of the work which
 
maybeworrying them gives usagoodopportunity to inform and
 
educate the public. This is excellent public relations for bio
medical science and is an important contribution to the public
 
understanding of our work.
 
Schools themselves gain a lot from the exercise. Teachers may
 
not have contemporary knowledge about some aspects of sci
ence and the Talking Point programme offers a chance to
 
introduce modern ideas into the syllabus. Students have the
 
opportunity to listen to another speaker and hear another point
 
of view and, finally, schools are always keen to make links with
 
local universities or local industries in the hope that their
 
students will be offered jobs or positions there in the future.
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Since Talking Point was started, about 18 months ago, over 330 
scientists have been entered onto the database. About 500 
schools have returned request forms and approximately 150 
talks have been given under the scheme. Although there have 
been one or two minor hiccups caused by speakers cancelling 
talks or inadvertently charging schools for expenses, the general 
response from schools has been overwhelmingly enthusiastic. 
Some typical comments were: "A superb scheme which we 
hope to re-use on a regular basis for biology and general 
studies", "Brilliant idea", "Great, especially as it is free to the 
schools" and "Excellent - Ijust feel guilty at using the speakers 
too much". 

Incidentally, if speakers do have to cancel talks for one reason 
or another, and we do appreciate that busy people sometimes 
have to put aside these more pleasurable tasks when circum-
stances demand, please ring Talking Point on (071) 287 2595 
and we will find a replacement. 

Simon Brophy (EducationManager,RDS) 

Views 

Focus on .... Research Funding Bodies 

All grant awarding bodies spending more than £2m per year (in 

1990) on medical research were asked to provide a brief outlineof their plans for supporting medical research over the next five 
years. The reports from the MRC, BHF and ARC were pub-

year. Te rpors ub-frm te MC, HF ad AC wre 
lished in the last edition of the Newsletter and the reports in this 
edition conclude the series. Correspondence received before I 
August will be published in the Newsletter due out with the 
papers for the Cambridge Meeting of the Society. Correspond-
paereceivd aforterAudgut w eain the Citms Credion ence received after 1August will appear in the Christmas edition 

Muscular Dystrophy Group 

MA D 
MUSCULAR DYSTROPHY 

RESEARCH • COUNSELLING • CARE 
ResearchObjectives 

The Muscular Dystrophy Group of Great Britain and Northern 
Ireland funds research which has direct relevance to the muscu-
lar dystrophies and allied neuromuscular diseases. Allied neu-
romuscular conditions include the spinal muscular atrophies (1, 
II, and III), Charcot-Marie Tooth, polymyositis and dermato-
myositis, the congenital myopathies and myastheniagravis. The 
goal is to reach an understanding of the cause of the diseases, to 
develop accurate diagnostic tests, and to develop novel or 
improved treatments for these conditions. 

Chance & Design 

Alan Hodgkin believes that chance plays quite as large a role as
 
design in scientific discovery. His autobiography, which will be
 
on display at the Oxford and Cambridge Meetings, charts the
 
balance of the two in his own life, starting with an account of his
 
childhood in an extended Quaker family. Not a great success at
 
school, he nevertheless won a scholarship to Trinity College,
 
Cambridge and he writes informatively of the climateof univer
sity opinion in the thirties when he was an undergraduate and
 
came to abandon the pacifist ideals ofhis upbringing. A chance
 
observation on frog nerve led to a Trinity Fellowship and a year
 
at the Rockefeller Institute in New York, to the Nobel Prize in
 
1963 and ultimately to the Presidency of the Royal Society.
 

Hisexperimentsonnerveconduction seemedalmostat thepoint
 
ofsuccess when everything had to be abandoned on the outbreak
 
of war in 1939 and for six years Hodgkin worked on theconcept
 
and design ofairborne radar. The account of his return to civilian
 
life and resumption of experimentation include two chapters of
 
solid science.
 

A review of this book is planned for inclusion in the next
 
Newsletter.
 

FundingStructure 

The Group awards research and medical service grants which 
are usually for a period of three years (renewable annually on 
receipt of a satisfactory annual report). The Group has twosadn omtesrsosbefrassmn fgatapi
standing committees responsible for assessment of grant appli
cations, the Medical Research Committee and the Medical & 
Social Services Committee (MSSC). The Medical Research 

Committee The Medicalfulfilrhreceive 
Committee receives and funds applications which fulfil the 
Group's research objectives, while the MSSC considers appli
cations such as evaluation of physical aids, pilot diagnostic orscreening services, and psychological studies. Atpresent appli

cations for therapeutic trials and clinical studies are assessed by 
the two committees and the recommendations of the MSSC are 
reported to the Medical Research Committee, in order that both 
the clinical implications and scientific merit of such studies can 
be evaluated in detail. 
The Group currently funds seven Muscle Centres. Applications 
are considered from institutions where the clinical services 
already available to neuromuscular patients are well established 
and of a high standard and associated scientists are engaged in 
relevant research of an international standard. The rationale 
behind such Centres is that multi-disciplinary care is availableto patients, whilst clinical data can be utilised in advancing 

research. These Centres also provide an ideal setting for well 
controlled and statistically significant clinical trials. Following 
a successful application and site visit by representatives of both 
committees, a Centre typically will receive a medical services 
grant to pay for a key position and/or facility (eg computing) 
which will aid in integrating and maximising the effectiveness 
of the existing structure, thus improving services to patients and 
providing a platform for research. Researchers associated with 
such aCentre apply independently for research grants, which are 
assessed in competition with all other applications to the Group. 
In exceptional circumstances applications for renewable five 
year programme grants are considered from scientists who lack 
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an established position, but play a key role in 
Centre-associated research. Before a satisfactory 
application is funded, a site visit by Research 
Committee representatives and external review- Vs miios 
ers will be arranged and delegates will put their 
recommendations to the next Committee meeting. 60 

Finances 50 

The Medical Research and Medical & Social 40 
Services Committees each received a 5% increase 
in their budgets for the calendar year 1992. This 
increase will not be sufficient to cover inflationary 20 
costs, and therefore represents a reduction in the 
money available for future grant awards. As yet 10 

the Medical Research Committee has not found 0 
itself in a position where it cannot afford to fund 1987 
grant applications scoring above the cut-off score. 
The Group's policy is to maintain this state of I 
affairs if possible; however, the future outlook 
depends on an improvement in the economic climate and the 
ability of the Group to increase or at least stabilise its income in 

real terms. Applicants for research grants frequently ask what 
proportion of grants are funded: the funding of research grants 
currently depends on relevance and scientific merit, and is not 
primarily determined by financial considerations. Thus, the 
percentage of successful applications can vary considerably 
between meetings and is not a good indication of the likelihood 
of success or failure of an individual project. Relevance of a 
project to the Group's research remit (in competition with other 
grants) is an important consideration and new applicants to the 
Group are advised to discuss this with the Director ofResearch 
Funding before submitting a full application, 

In contrast to the Medical Research Committee, the Medical & 
Socil~evics~omittehaalrcdyalocwxlis192buget 


and will therefore be unable to fund new projects this year. This 
is argly ue o te cots nheentin heighproorton f fxeislargelydueto the highproportion offixedcostsinherentinheexpenditure of thiscommittee, ie arelatively small proporton of 

grants terminate after three years. 

Medical Research Projects 

INCOME RELATIVE TO INFLATION 1987 - 1991 

4 


Although income growth appears to have slowed during 1990 and 
dipped slightly in 1991, realincome, whichtakes inflation(Retail 
PricesIndex) into accounthasfallen more steeply. 

N income 0 Expenditure 

1988 1989 1990 1991 

In the 1980s we were able to build up income surpluses but these 
90 

Duchenne muscular dystrophy is the commonest and most 
severe form ofmuscular dystrophy. The faulty gene responsible 
for this condition was isolated in 1986, and the structure of the 
gene product, dystrophin, determined in 1987. These factors, 
together with the availability of an animal model (the mdX 
mouse), which has a defect in the same gene and also lacks 
dystrophin in its muscles, account for the fact that research into 
DMD and the milder form of the disease, Becker muscular 
dystrophy, currently make up 65% of the research projects 
funded by the Group. These projects include studies of the 
structure and function of dystrophin and related transcripts, and 

detailed molecular analysis of the gene, including development
of improved genetic testing for affected individuals and carrier females. Projects aimed at developing a treatment for this 
feas. ects ae adeepin areamn i 
disease, eg myoblast transfer and gene therapy, are assuming an 
ever increasing importance as knowledge of the gene and itsproducts accumulate. 
pout cuuaeThese approaches are still at an early stage of development and 
thus often straddle the border between basic and applied re
search. There is a need to understand the cell biology of muscle, 

eg identification of stem cells, studies ofthe migra
tion of myoblasts, immunology, role of growth
factors in vivo and in vitro, to improve the effi

ciency of myoblast transfer techniques. Similarly, 
gene transfer involves development of various 
approaches including direct methods of gene trans
fer and the construction and trial of custom-made 
retrovirus and adenovirus capable of introducing 
the dystrophin gene into muscle. In these cases 
there is often a fine dividing line between what is 
considered directly relevant to muscular dystrophy 
and what could more properly beclassified asbasic 

research.
As a rule of thumb there needs to be at leastpreliminary data to suggest that the studies to be 

undertaken will significantly improve understand
ing of the mechanisms involved in muscular dys

trophy or will contribute to development of a specific treatment. 
Ashotgun approach eg "growth factor xor peptide y is currently 
a research interest and may prove to play a role in DMD", is not 
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generally encouraged. Biological systems are so complex that a 
relationship between a biochemical or physiological mecha-
nism and MD can frequently be hypothesised but is much less 
often substantiated. In this respect it is fair to say that the criteria 
determining "relevance" have shifted over the years: before 
reverse genetics enabled the cause of DMD and BMD to be 
determined, research was often necessarily a fishing exercise; 
the trend is now towards more focused applications with a 
concrete goal in mind. 
The success of the reverse genetics approach in elucidating thecause of DMD and BMD and opening the way for therapeutic 

approaches has meant this approach has been extended to other 
inherited neuromuscular conditions, already with considerable 
success. The faulty genes responsible for facioscapulohumeral 
dystrophy, three forms of spinal muscular atrophy and central 
core disease have been localised to chromosomes 4, 5, and 19 
respectively. The genetic defect responsible for Charcot-Marie 
tooth disease type la has been determined, and earlier this year 
the faulty gene causing myotonic dystrophy was identified, 
sequenced and the protein kinase it codes for described. The 
Group is already funding research aimed at a detailed analysis 
and elucidation of the genetic fault and gene product in myot-
onic dystrophy. Thus the MDG continues to prioritise funding 
of genetic studies in the expectation that the genes for the 
inherited diseases will be identified and make it easier to assess 
the relevance of conventional biochemical and physiological 
approaches. 

Medical Services Projects 

The Medical & Social Services Committee funds projects such 
as evaluation of physical aids, psychological studies and pilot 
service studies. Pilot service projects are designed to allow the 
logisticsof, forexample, newly availablegenetic testsorscreen-
ing programmes to be evaluated so that NES funding can be 
sought with the benefit ofdetailed and costed proposals. It is not 
the intention to provide funding for established services via 
project grants, since the budget available would be insufficient 
to meet the costs involved and it is considered the responsibility 
of the NES to fund long-term service provision. There is 
sometimes a grey area between service and research. For in-
stance, if the scientific aspects of genetic testing are under 
development orpart ofacomparative study then this is generally 
classified as research and would be funded by the Medical 
Research Committee, even if in the course of the project the 
patients involved could be considered to be receiving a service, 

Futurefunding
he assumes ttonceTeMDG asmsthat onethe recession lifts income will 

remain constant in real terms. The Group is currently undergo-
ing a strategic review which will determine the future allocation 
ofresources. What is clear is that research remains a priority for 
the Group and it is considered highly desirable to allocate grants 
on the basis of scientific merit and relevance without undue 
financial pressure. Thus, growth in new expenditure on services 
will tend to occur as Group income increases and is unlikely to 
be at the expense of adequate provision for research. 
Reverse genetics will continue to be a priority in those inherited 
diseases where the gene has not been identified yet. Once the 

gene has been identified, detailed analysis of the gene and its 
product is thenext logical step. The scope of future research will 
be determined by the nature and distribution of the product and 
the biochemical mechanisms associated with it. One would 
expect that scientists with expertise in fields presently unlinked 
to muscular dystrophy will become involved as the relevance of 
their interests becomes clear. The MDG promoted the involve
ment of basic scientists with expertise in cell transplantation, 
immunology, growth factors and stem cell biology when the 
idea of myoblast transfer as a treatment for DMD began to show 
promise; and likewise, when the concept of gene therapy be

came feasible, scientists with interests in homologous recombi
nation, viral vectors, yeast artificial chromosomes and embry
onic stem cells were invited to meetings (held jointly with the 
French sister organisation Association Francaise Contre les 
Myopathies) where they were asked to consider whether their 
research interests could contribute to the advancement of mus
cular dystrophy research, either as a collaborative project with 
existing grantees or as an independent effort. Applications for 
research grants were invited, and reviewed via the normal 
channels. Arrangements were made for joint funding of Anglo-
French projects where this proved desirable. The MDG is likely 
to pursue similar "targeting" strategies in the future, whilst 
remaining open to unsolicited proposals from individual scien
tists. 

The Muscular Dystrophy Groupanticipates thatclinical trials of 
potential treatments, be they based on gene therapy, cell trans
plantation or drug treatments, will become an increasingly 
important feature of its research remit in the future. The Muscu
lar Dystrophy Group will have to build structures and provide
resources to undertake them. A prerequisite for clinical trials is 
that there be a well-designed protocol, adequate number of 
patients and good provision for follow up by an experienced 
clinician. It is hoped that the existing muscle centres will 
provide an ideal environment for future studies. 

One could predict that, as the genes for an increasingly large 
number of inherited disorders are isolated and their products 
determined, the research base will widen and the number of 
applications to the Group increase. Whether research funding 
could keep pace with such an expansion is not yet clear. 
However, at the time of writing, although grant applications are 
stringently assessed in competition with each other, and rel
evance and "value for money" are obvious considerations, ifan 
application jumps these hurdles and reaches the predetermined 
cut-off score then funding is available. 
A summary of recent research progress and a detailed break
down of current research projects is available in the 1991 
Annual Review, which can be obtained from theLondon HQ onrequest. The Director of Research Funding and Director of 
Social Services will be pleased to answer any queres; the 
relev iceswidbelease nser ae 

relevant addresses and telephone numbers are: 

Director of Research Funding, Dr Sarah Yates, Muscular Dys
trophy Group, Strangeways Research Laboratory,WortsCause
way, Cambridge CBl 4RN, tel (0223) 411706 
Director of Support Services, Mr Joe Hennessey, Muscular 
Dystrophy Group, Nattrass House, 35 Macaulay Road, London 
SW4 OQP, tel (071) 720 8055 

Dr Sarah Yates 
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The Multiple Sclerosis Society 

The Multiple Sclerosis Society of 
GreatBritain and Northern Ireland is 
by far the major funding body for 
Multiple Sclerosis research in the 

,MSi.SCtLEOSIS United Kingdom. This isnot a situa-
tion we relish but one that has been 
forced upon us by the financial con-
straints suffered during the last few 

years by other agencies. During the last ten years, the Society 
has contributedmore than £20m to research. In the same time we 
have provided more than £30m to care forpeople with Multiple 
Sclerosis. Our current research commitment is running at about 
£3.5m a year, with welfare accounting for more than £5m a year. 

It is generally accepted that Multiple Sclerosis is a multi-
factorial disease and study of the programmes of research being 
supported by the Society will show activity in the areas of 
immunology, genetic virology, biochemistry, pharmacology 
and clinical. In common with most of the major medical chari-
ties, all research supported by the Society is only made available 
after the most stringent peer review procedures have been 
completed. A lay organisation, the Society has the benefit of a 
Medical Research Advisory Committee, comprising both clini-
cians and scientists, and outside referees are also consulted 
when applications for research grants are being considered. 
It is thought that Multiple Sclerosis mightbe the consequence of 
a mis-directed attack by the body's immune system on the 
myelin sheath, the insulating material covering the nerve fibres 
in the central nervous system causing patches of inflammation 
throughout the white matter of the brain and spinal cord leading 
to a breakdown in the myelin sheath followed by scarring which 
hinders or prevents nerve impulses travelling through the nerve 
fibres (seeArticle by ProfessorDavison).The consequences of 
this damage vary according to the site of this scarring in the 
central nervous system but include full or partial paralysis, 
fatigue, weakness, disturbances of vision, a loss of co-ordina-
tion, tremor, spasticity, difficulty with speech and bladder 
disfunction. The disease is often characterised by a course of 
relapses and remissions with the remission periods lasting 
anything from just a few months to tens of years. The disease 
which affects approximately 80,000 in the United Kingdom - is 
variable, totally unpredictable and tends to strike women by a 
ratio of 3to 2 more than men. The age of onset is normally in the 
20 to 40 year age group. MS research is therefore directed at all 
elements of the disease process described and the need for an 
overall inter-disciplinary approach is obvious. 

During the last year the Society has taken steps to establish an 
interdisciplinary research unit dedicated to Multiple Sclerosis, 
the intention of the Society being that this unit should have both 
clinical and scientific input and other important back-up support 
from within the chosen university. Professor D A S Compston 
and his colleagues at the University of Cambridge are the 
successful team and the unit will be situated within Professor 
Compston's department. This is an exciting initiative for the 
Society and the funding being made available for it amounts to 
£1.9m. Funding for this unit came in part from an appeal 
spearheaded by the North Pole 90 expedition, under the patron-
age of the HR- The Prince of Wales, in which Sir Ranulph 
Fiennes and Dr Michael Stroud came within 90 miles of being 
the first men to walk unsupported to the Pole. 
The importance of placing an emphasis on neurobiology and 
otherbasic science studies is fully recognised although there are 

problems inherent in such apolicy in that those people suffering 
with Multiple Sclerosis and those raising funds for the Society 
understandably have an expectation that research monies will 
produce tangible clinical benefits in the shortest possible time. 
By giving priority to basic research the Society's officers are 
required to spend time explaining the need to members of the 
Society why this should be considered top priority. Septemberhas been designated as the launch of International MS year. This 
is to mark the 25 anniversary of the International Federation of 
Multiple Sclerosis Societies. The purpose of the International 
Year is to increase awareness ofMS internationally and encour
age support for each Society in its own territory. 
It is important for the Society to monitor and critically evaluate 
therapeutic ideas, trials and so forth, on a worldwide basis and, 
should any promising ideas or results emerge, arrange for such 
work to be investigated without delay with a view to transfer to 

the clinic. The availability of magnetic resonance imaging 
scanning has revolutionised assessment of disease activity, 
particularly if the technique of gadolinium enhancement is also 
used. A single grant amounting to £1.7m awarded to Professor 
W I McDonald and his colleagues at the Institute ofNeurology 
for the purchase of an MRI scanner last year has enabled this 
group to continue its work in this important field. The MRI 
scanner enables this group to measure breakdown of the blood
brain barrier as well as identifying new areas of damage and 
determine their resolution. 
In the past an effective drug could only be discovered as a result 
of lengthy trials on a large number ofpatients inwhich the drug's 
action was compared with aplacebo. The use of MRI means that 
fewer patients are now needed for such studies and the action of 
the drug can be assessed in a far shorter period. 
The need for properly controlled double blind clinical trials in 
the evaluation of substances or regimes claimed to be helpful in 
the management of Multiple Sclerosis is obvious. Sadly, in the 
past and possibly in some cases at the present time, trials are not 
carried out under proper double-blind conditions. One is 
prompted to wonder why the energy expended and the money 
being spent on such trials is being wasted? Also, and equally 
important, why so many patients have been exposed to unscien
tific poorly monitored trials that under such circumstances 
never will be proven to be of any value at all. There can be few 
diseases so variable in their behaviour as Multiple Sclerosis, 
making the use of the doubly-blind instrument totally essential. 

John Walford 

(General Secretary of the Mulilpie Sclerosis Society of 
GreatBritainandNorthernIreland) 

British Diabetic Association 

The British Diabetic Association is 
the major funder of diabetes research 
in the UK. The 1992 Research Budget 
has recently been set at £2.5 million. 
Like most research funding organisations, at present the BDA spends 

the majority of its research budget on 
_. three year project grants. In addition, 

the BDA funds Group Grants, Fel
lowships, Studentships, and a Small Grant Scheme. The re
search committee meets three times a year, makes wide use of 
referees and provides as much feedback as is possible. 
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Group Grants are the largest single form of funding at £52,000 

per annum. They are awarded to a research team for five years. 

The team leadermust bea figure with an international reputation 

in diabetes research as these grants allow him/her the flexibility 

to take their studies in the direction they feel show promise. 


Project Grants, on the other hand, are awarded for specific, well 

defined project with the promise of major advances. They are 

awarded for periods of 1-3 years to scientists or clinicians 

working in the diabetes field. 


Fellowships and studentships are considered important in keep-

ing a good supply of high quality research workers in the field 

of diabetes research. 


The Small Grant Scheme is a new idea with two main aims. It 

caters mainly for the more speculative research idea. By funding 

pilot studies for 2-3 months we can firstly ensure that money 

isn't wasted on a project grant that doesn't bear fruit and 

secondly ensure that innovative ideas do not remain unexplored 

because they involve an element of risk. 


Figures show that approximately 60% of the Research Budget 

is currently spent on project grants, 30% on group grants, 7% on 

fellowships, and 3% on studentships. Both basic science and 

clinical research applications are considered by the Research 

Committee and, although it is difficult to differentiate clearly 

between the two, approximately 45% of the research budget is 

spent on clinical research. 


The BDA has at present no set agenda for changing its funding 

processes; however, research strategy is regularly discussed. 

Below we outline some of the present issues. 

The setting of priorities between research areas for a single 


disease charity is difficult, probably more so than for instance 

the MRC where a Grant Committee will be asked to compare
 
applications in broadly comparable areas, for example, physi-

ological systems and their disorders. The BDA Research Com-

mittee has to assess priorities between proposals to make im
provements in the treatment of the diabetic foot, which might, if 

successful, be expected to yield benefits to patients in two to 

three years, and basic molecular aspects of diabetes which are
 
unlikely to produce benefits to the patient in ten to fifteen years. 

This has so far been achieved predominantly by the support of
 
"excellence wherever it is found". However, the Association 

has recently, for the first time, invited proposals to address a
 
specific problem, that of clinical research into hypoglycaemia
 
unawareness following use of human insulin. This reflects an
 
anxiety among some of the Association's 100,000 members
 
about an area in which they believe research to be essential and

there is therefore a need for the Association to respond posi-


tively, Thus the parent body which provides the money might
 
wish, after seeking appropriate advice, to indicate an order of 

priority as to broad scientific areas which it would wish to see 

supported, without playing a role in the assessment of individual 

proposals. It would be open to the BDA Research Committee to 

make such apriority list either itself or in conjunction with other 

groups within the Association. 

Interdisciplinary research collaboration between scientists of 

Intrdiscilintaryus olla be eecieisl iof-
rseah tio 
different backgrounds is likely to become increasingly impor-
tant. This can be seeded by the use of workshops brimging
together scientists of different disciplines to address a single 
problem (the BDA has recently organized a number of these) 
and nurtured by provision of financial support to achieve spe-
cific aims more effectively. In addition, in a clinical context,

different areas can providea single tial 
poolingdofqatientswrom
of adequate power, as distinct from a whole series of small trials,none of which can achieve its aims. 

The BDA has recently taken some steps to provide facilities 
available to the scientific community as a whole in pursuit of 
specific research objectives. The model has been the establish
ment of a repository of transformed cell lines from diabetic 
families, some of whose members have diabetes, for the study 
of genetics of Type 1 diabetes. Molecular genetics research is 
expensive and time-consuming and normally individual inves
tigators would set up their own sampling frame and then disband 
the study group. The final results of each study can be summa
rised and published as detailed research data, but biological
materials collected are not normally available to others. Provi
sion of this type of resource should eliminate duplication of 
efforts and resource in preparation of material of this type and 

in due course it is hoped that the repository will be expanded to 
include other groups of interest, once the success of this ap
proach has been assessed. 
The BDA will continue to promote and co-ordinate diabetes 
research ofthe highest international standard throughout theUK 
in a way which is as cost-effective aspossible. The BDA is keen 

to collaborate with other funding agencies and for example has, 
together with the MRC and industry, shared the financing of a 
major study (UKPDS) into the treatment of non-insulin depend
ent diabetes. 
Research should aim in the short or long term to be of direct 
benefit to the Association's 100,000 members, as well as to the 
500,000 non-member diabetic patients in the country. Whether 

this is best acheived solely by "traditional" reactive funding 
mechanisms or by incorporation and expansion of some of the 
elements of prioritization and co-ordination outlined here is a 
matter of continuing debate. Hopefully the outcome of present 
initiatives will give an indication in the near future as to how theAssociation should proceed. 

MoiraMurphy, PhD 
(Directorof Research) 

ThisarticleincludessomeextractsfromaneditorialinDiabetic
 
Medicine 7(8), reproducedwith the permissionofJohn Wiley.
 

Biomedical Research in the 

Science and Engineering Research Council 

S MR 

The support of science and engineering activities relevant to 
medicine was successfully focused within the SERC through a 
Specially Promoted Programme (SPP) instigated in 1977. With 
the creation of the Materials Science and Engineering Commis
sion in 1988, Medical Engineering gained full Committee 
status. Molecular Sensors was formally added to the Commit
tee's remit at this time; it became the Medical Engineering and 
Sensors Committee (MESC). Following the termination of the 
SPP, in August 1989, the MESC has reviewed its past activities 
an.t rsn rgamsi h ih feegn ed n 
and its present programmes in the light of emerging needs and 
opportunities for the future. In planning for the future it is often 
tempting to turn away from past ventures. We have taken a 
positive decision not to do this, but instead to build upon clear 
successes in the fields of Medical Molecular sensing and Bio
medical Materials and to encourage scientists and engineers in
thUKocnriueotecluarndmeuarsptsfthe UK to contribute to the cellular and molecular aspects of 
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the UK to contribute to the cellular and molecular aspects of 
medical research, under the banner of CellularEngineering, and 
to promote and coordinate UK programmes in the fields of 
Functional Imaging and Clinical Decision Support Systems. 

Priority Topics 

Cellular Engineering: This topic will be given a very high 
priority, firstly because it links directly with the Committee's 
current activities concerning the cellularaspects ofbiomaterials 
and biosensing and secondly because of the exciting prospects 
which are evident (eg the growth and engineering of biological 
materials). 

Molecular Sensors: The Committee will continue to support 
research which underpins the development of novel molecular 
sensor systems. As part of its strategic funding, ie the evolution 
of these systems into useful devices, it is considered essential to 
shift the focus of future research towards those problems which 
frustrate the emergence of viable practical sensors (eg encapsu- 
lation, ruggedisation and biocompatibility). 

Functional Imaging: One of the most significant advances in 
imaging in the next decade will be the development of tech-
niques for producing images ofthe physiological function of the 
body and its constituent tissues. This is likely to have the same 
effecton clinicaldiagnosis and treatmentthat anatomical imaging 
has had over the past twenty years. The development of "Func-
tional Imaging" thus represents an area of activity which is of 
considerable scientific and economic importance to the UK. 

Clinical Decision Support Systems: Developments in this 
field will benefit from advances in storage media, artificial 

intelligence, expert systems and neural networks. Research in 
these areas, coupled to that in imaging and sensing techniques, 
will lead to an increase in the provision of quantifiable informa
tion upon which objective decisions can be made concerning the 
treatment ofpatients. During the next 12 months, the MESC will 
be developing these proposals in close collaboration with other 
funding agencies such as the Medical Research Council and the 
Department ofHealth. A primary input will be the views of all 
active researchers in the field. A series of workshops will be 
arranged to ensure close consultation with all concerned. 

Other Activities 
These include the support of interdisciplinary research centres 
(eg at Queen Mary and Westfield College, University of Lon
don, in Biomedical Materials); Link Programmes in Molecular 
Sensors, Medical Implants, and inDrug delivery and Targeting; 
and the provision ofAdvanced Course Studentshipprogrammes 
and three year Research Studentships. 

Co-ordination 
Due to the wide scope of the programme, co-ordination is 
considered important to assist the Committee and the Secretariat 
in such matters as stimulation of good grant proposals and 
advising research groups on the direction of the research. The 
current co-ordinator is Mr John Pools, Hill Top Farm, Little 

Sugnall, Stafford ST21 6NF, tel (0785) 851 321. 

Underpinningresearch 

The Biological Sciences Committee of SERC supports basic 
biology underpinning biotechnology and theprogrammes of the 
mission oriented Councils such as the MRC. Here many of the 
grants and research studentships are held in university and 
polytechnic research groups who have contacts with medical 

dvacesfielfomwil bneft n sorae mdia arifiialCollaboration between mathematicians and biologists is being 

schools and may themselves work on projects supported, for 
example, by the Medical Research Council and Medical Chari
ties. The main themes covered by the Committee are genetic 
mechanisms, biological macromolecules, biological membranes, 
developmental biology, microbial function, plant function, ani
mal function, neurobiology and behaviour. Areas which were 
targeted for additional support over the past five years include 
molecularrecognition,protein engineering andbiological mem
brane function. The Science Board has decided to establish a 
follow-on programme in biomolecular sciences. The central 
goal is to increase the understanding of the molecular basis of 
recognition phenomena which underlie specific biological func
tions, whether in mammalian, bacterial or plant systems. This 

includes studies of macromolecule-macromolecule interactions, 
eg between proteins; antibody-antigen interactions and other 
protein-protein interactions involved in the immune response. 
Also covered are protein-nucleic acid interactions involved in 
packaging and replication of DNA, DNA transcription and its 
control and ribosome assembly and protein biosynthesis. Devel
opment of the enabling methodology is an important area 
covering isolation and synthesis and physical methods (X-ray 

and neutron diffraction, NMR spectroscopy, Raman/FIR and 
other spectroscopy, mass spectrometry and modelling with 
molecular graphics). 
In the mathematical areas there are special initiatives in applied 
non-linear mathematics and complex stochastic systems which 
are applicable to biological and medical problems, eg math
ematical modelling of blood flow and the development of 
sophisticated image processing techniques in magnetic reso
nance imaging (MRI) and positron emission tomography (PET). 

coration etween athe d oog isti bing 
encouraged, eg through a proposed programme in biomath-

Conclusion 

SERC will continue to work with the other Research Councils 
(particularly the MRC) and the medical charities, to provide the 
underpinning science for biomedical research - as well as the 
technology and engineering support which is so important in 
modern medicine. 

Alan Thomas 

(ProgrammeDirector, Materials Science) 

Cancer Research Campaign 

C n e

Research 

paig
C AI 1 , 
0am 

,n 
The Cancer Research Campaign (CRC) is the largest supporter 
of cancer research in British universities and the third biggest 
medical research charity with an expenditure of £45m in 1992. 
This budget supports a wide ranging portfolio encompassing
research programmes into the nature and causes ofcancer down 
to the most fundamental level; clinical studies of new therapies 
and trials of new anti-cancer drugs; an education programme to 
ensure that the public and health professionals are kept up-to
date with the latest information concerning prevention of cancer 
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and studies on the care and support of cancer patients and their 
families. As a complimentary activity the CRC supports an 
extensive training programme for both clinicians and scientists 
and provides a variety of personal awards and fellowships, 
suited to every stage of a scientist's career from student to 
professorial fellow, 
Present policies 

The CRC is unique in the funding of cancer research in the UK 
because of its policy of supporting not only all aspects of 
research, but also the broad range of awards and the extensive 
availability of grants to workers in research institutes, universi-
ties and medical school departments through the UK. In total it 
funds research in 46 higher education institutions, accounting 
for 49% of total expenditure. It should be noted that exceptions 
are universities in Yorkshire (Bradford, Hull, Leeds, Sheffield 
and York) and in the north east (Durham and Newcastle) for the 
reason that separate charities - the Yorkshire Cancer Research 
Campaign and the North of England Cancer Campaign - fund 
research respectively in these two areas. Complementary to its 
funding in the university sector, the CRC supports four major 
research institutes: the Institute of Cancer Research, London 
and Sutton; the Paterson Institute, Manchester; the Beatson 
Institute, Glasgow and the CRC Gray Laboratory, Northwood. 
These four institutes account for a further 40% of total funding. 

The scope of research activities which can be encompassed 
within the broad heading of cancer research is obviously ex
tremely wide. Since cancer is termed a genetic disease in that at 
its root cause are alterations to genes and their expression 
mechanisms, research at the most fundamental level of cellular 
control processes is necessary. So, too, given the devastating 
effects of such alterations on cellular growth and tumour devel
opment, is research at the level of the patient into how tumours 
can be controlled and eradicated. Whatever the area of research 
there must, however, in any application for funding, be a clear 
relevance to cancer. Given the wide readership of the Physi-
ological Society Newsletter it might be of interest to note that the 
CRC does fund research in departments of physiology and 
neurological sciences. Examples ofareas which could be appro-
priate for funding in this sector are research into calcium 
binding/transport mechanisms, second messenger systems and 
the control of expression of adhesion molecules. 

With such a wide range of research deserving of support and 
with the volume of applications far outstripping the available 
money, the CRC has reviewed in depth itsresearch portfolio and 
developed a scientific strategic plan, within which certain areas 
ofresearch were highlighted as in need ofgreater support, whilst 
others were considered to be appropriately funded and some 
identified where, for a variety of reasons, expenditure should be 
reduced. Examples of areas which should be expanded are as 
follows: inherited predisposition, oncogenes/tumour suppres-
sor genes and their products, new drug development and new 
treatment targets, molecularepidemiology,prevention and other 
treatment strategies. 

The CRC is one of the largest members of the Association of 
Medical Research Charities and, as such, is rigorous in the 
application ofpeer review in the assessment of its research. In-
house, the CRC has a two-tier committee structure with the 
Scientific Committee having overall responsibility for scientific 
activities, but delegating certain aspects to sub-committees. 
Thus the Scientific Committee considers scientific policy, sets 
scientific priorities and reviews all research which is funded on 

a long-term basis. The Scientific Committee has a membership 
of 14 scientists and clinicians of international standing, includ
ing nominees of the Medical Research Council and Royal 
Society. In-house expertise as represented by committee mem
bers is supplemented by frequent use of written assessment by 
outside referees. 
Short-term, project grant funding is overseen by the Grants 
Committee which has a set budget, £7m for 1992. In 1991 of the 
249 new applications received for short-term project grants, 
only 59 (24%) were awarded; corresponding to those given an 
a+ or a rating. The Grants Committee is currently unable to 
fund the 30% ofapplications given a ( rating. The main criteria 
for award are scientific excellence, innovation and cancer rel
evance but viability and technical expertise will also be taken 
into account. Whilst most holders of grants will be in full-time 
university employ, the CRC will consider applications from 
those who require their own salary as part of the award. Running 
expenses and funding for items of equipment specifically re
quired for the project may also be provided. 
The CRC has increasingly recognised the need to provide 
personal awards to scientists and clinicians to enable them to 
concentrateon research. Long-term Fellowshipsareavailableto 
scientists or clinicians of the highest calibre with extensive and 
proven track records at the forefront of international cancer 
research. Table 1 provides a summary of the full scope of 
support provided by the CRC. 

Scope of CancerResearch Campaign 
fundingfor Research 

£44.36 m for 1992 

Research Institutes £18,524,000 

Beatson Institute for Cancer Research £2,876,000 
Institute of Cancer Research £8,054,000 
Paterson Institute for Cancer Research £4,845,000 
CRC Gray Laboratory £2,749,000 

Universities and Medical Schools £21,743,000 

CRC Laboratories £1,698,000 
Clinical Trials and CRC Trials Units £1,049,000 
Psychological Research £626,000 
Educational Research £662,000 
CRC Departments of Oncology £3,280,000 
CRC Research Groups and Units £5,439,000 
Programme Grants £1,238,000 
Three Year Project Grants £6,997,000 
CRC/Wellcome Institutes £754,000 

Personal Awards £2,180,000 

Fellowships £1,027,000 
Studenships £1,016,000 
Grants for Travel and Meetings £137,000 

Operational Costs £1,919,000 
Subscptions £557,000 
Scientific Department and Committee £1,068,000 
Development and Commercial Exploitation £294,000 
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Areas of concern 

The CRC is a grant-giving body and therefore in its support of 
research has an interrelationship with the institution to which the 
grant is given and where the research is carried out. It is in this 
aspect of research funding where we find ourselves in a chang-
ing environment. One such change is the proposed removal of 
the binary line, ie the distinction between universities and 
polytechnics and the creation of three regional funding councils 
- the Higher Education Funding Councils (HEFCs). We have yet 
to see the effect of this change on the pattern of funding for 
biomedical research, butwe are already experiencing the effects 
of the second major change in this sector - the restructuring of 
the dual support system. The basis of dual support has been that 
externally funded research in universities is underpinned by 
infrastructure support from the University Funding Council 
(UFC). The funds for universities to do this come as a compo-
nent of their block grant from the UFC. This system is being 
radically altered by the staged transfer of research funds from 
the UFC to the research councils, with effect from August 1992 
(see articles by Tim Biscoe and David Westbury in last two 
Newsletters).After that time, when a university researcher wins 
a grant from one of the research councils, a sum equal to 40% of 
the staffcosts on the project will be added by thecouncil to meet 
the university's indirect costs. The transfer of part of the UFC 
grant has raised worries over the continued provision of under
pinning funding in respect of charitable grants won by univer-
sities. Whilst there have been clear statements from Govern-
ment that there is no intention to change the basis on which 
charities provide support for research or to reduce the present 
level of money available through the UFC to underpin it, there 
remains the possibility that its method of allocation will be 
altered. It is already evident that the transfer of overhead costs 
to research council grants has created the perception by certain 
universities that this makes such awards more attractive than 
those from medical research charities. 

A second major area of CRC concern in relation to university-
based research is the debate about the true cost of research and 
overheads. Faced with economic stringency and a call for 
greater accountability, universities are increasingly saying that 
outside grants do not cover the true cost of research, and are 
calling for a surcharge to cover the overhead costs. The addition 
of 40% for overheads to research council grants is based on the 
traditional DR proportion, but figures of between 100-200% of 
the full cost of the grant have been quoted. The CRC, along with 
other charities, will resist such changes. 

A further complication for the charitable funding of research in 
universities is indicated by the statistic that only 18 universities 
(35%) receive 75% of all external grant income. This, coupled 
with the fact that Government has indicated that it will increas-
ingly allocate research associated funds to universities on the 
basis of selectivity and quality of research, could well have 
profound implications for universities' pricing policies for 
research and influence our ability to fund research in all UK 
universities. The Cancer Research Campaign greatly values the 
research which it funds in universities and hopes that it will not 
be placed in the position of having to consider concentrating 
funding into our research institutes, since we wish to retain our 
current flexibility to respond to the best scientific proposals 
from any source. 

The future 

Looking to the future, scientifically, the understanding which is 
now developing in relation to the organisation and control of 
cellular mechanisms at the most fundamental level will increas
ingly lead to new treatments. The possibility exists for replacing 
defective control proteins either directly by supplying the cor
rectmolecule orgenetically by replacing/correcting theaberrant 
gene. Cellular control processes will become targets for new 
anti-cancer drugs resulting in a shift from cytotoxic to corrective 
therapies. A better understanding of an individual's genetic 
make-up and the use of cellular probes will enable treatments to 
be more directly tailored to their own likely response. The 
identification of genes predisposing to cancer will enable high
risk individuals and families to be identified, perhaps leading to 
preventive therapies. The CRC intends to be in a position to 
exploit these new developments by maintaining a balance 
between basic and clinical work. 
Information on the availability and method ofapplication for all 
CRC funding will be provided in a new booklet "Cancer 
Research Campaign: Grants and Awards" which will be avail
able later this year. All enquiries about the availability of CRC 
funding should be addressed to the Scientific Department, 
Cancer Research campaign, 2 Carlton House Terrace, London 
SWlY 5AR. 

T A Hince 
(Deputy Director, Scientfic Department) 

The Wellcome Trust 

The Wellcome Trust is S6 yearsold and
Thwasefou omedTby sSirsHenryeWeslcomeand 

1 Lt wasfounded by Sir Henry Wellcome to 
0 advance knowledge in the biomedical

sciences and the history of medicine 

r" "which may conduce to the improve
ment of the physical condition of man
kind". Since it wasfounded the Trust 

u has awarded approximately £400 mil
lionfor researchbut the great bulk of 

this disbursement has been in recent years. In the current 
financialyear the expenditure will be of the order of £100 
million. Until 1986 the only significant source of the Trust's 
income wasfrom dividendspaidby the associatedpharmaceu
tical company. In Februaryof that year the Trust sold 21% of 
their sharesin the company. 
The Trust has now reacheda critical phasein its history, with 
significant implications for the funding of research in this 
country.It has recently been given permissionto sell a major 
partof its shareholding in the company(down to 25%), so that 
the Trust's investments may be more fully diversified. The 
forthcoming internationalshare sale could be comparablein 
magnitudeto the BritishTelecom sale and is likely to increase 
dramaticallythe Trust's income and,hence, expenditure. 

PresentExpenditure 

Before describing how the future funding of the Trust might 
develop, it may be helpful to describe the present baseline. This 
could also serve the purpose of informing Members of the 
Society what forms of support are currently available - the 
Trust's staff regularly remark on how little the research commu
nity seems to know about the forms of support that are presently 
offered! 
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The Trust's research expenditure is divided unequally between 
the history of medicine (about 8%) and biomedical research 
(about 92%). Within biomedical research, the only area not 
supported is cancer research, because of the substantial funds 
available from other sources. Virtually all of this expenditure 
occurs within universities, medical and veterinary schools and 
other institutions of higher education within the UK and Eire. 

Formsof Support 

The forms of support in biomedical research fall into five main 
categories. 

1 Short term 1awrdsawards, usallusually for three years.ear. ThegreatbulkSortter fo thee Tegratblk 
of these are project grants, which constitute about two thirds of 

allbhe warsTrst.reviewth mdeall the awards made by the Trust. 

2 Longer term awards, usually for five years (programme 
grants). The Trust is keen to provide greater continuity of 
support for established programmes ofresearch. Currently there 
are over 80 programme grants, varying greatly in scope and size. 

3 Support of individuals. Support exists for research work-
ers at all stages of their research careers, although the greatest 
number of awards is made to younger scientists. Furthermore, 
most of the support is short term, although the Senior Fellowship 
schemes are for five years (with a possible extension for three 
more years) and the Principal Research Fellowships are ex- 
pected to be career appointments, awarded for ten years in the 
first instance, with support continued on a five year rolling 
contract. 

The Trust also has a substantial programme of recruitment and 
training in selected areas. Currently these include clinical epide-
miology, health services research, mathematical biology, men-
tal health, taxonomy, toxicology, tropical medicine, veterinary 
research and vision research. There are also two special forms 
of support: Research Leave Fellowships, to allow the release of 
university staff from their teaching and administrative duties 
and University Awards, which have the function of enabling 
departments to make proleptic appointments to their staff with 
the Trust providing the bulk of an individual's salary, and some 
research support, for a period of five years. 

4 Overseas support and travel. With a few minor excep-
tions, the Trust does not award project or programme grants to 
scientists working outside the UK or Eire other than for research 
in tropical medicine. Itdoes, however, have a variety of schemes 
to encourage interchange between research workers in this 
country and overseas of which the most developed is the 
European Programme. 

Although the Trust does have a Travel Grant scheme to assist 
with the costs of visiting laboratories or attending specialist 

scientific meetings, it is trying to reduce the undue administra
tive burden by automatically awarding travel expenses on all 
project and programme grants and Fellowship awards; the 
recipients (principal applicant and research assistants) are then 
normally ineligible to apply for further travel grants. 

5 Capital grants for buildings and equipment. The Trust 
normally supplies research equipment costs as part of its project 
and programme grants and Fellowship awards. Similarly, the 

costs of building renovation may, in special circumstances, be 
included in such applications. The Trust does, however, recog- 
nise that there can be needs on a large scale and is willing to 
consider special applications. 

Operationof the Trust 

The scientific staff of the Trust have all had extensive experi
ence in an area ofbiomedical research before joining the Trust 
and include four Members of ThePhysiological Society (Wendy 
Ewart, David Gordon, Mary Phillips and Laurence Smaje). 
Amongst their responsibilities is to maintain contacts with the 
scientific community and offer informal advice about the best 
method of seeking Trust support. 

Once an application is received, it is sent out to external referees 
-in general, the largerthe grant, the more referees. There are four 

principal Panels (Physiology & Pharmacology, Molecular andCell, Neuroscience and Infection & Immunity) which then 
e ll rojeceandpro n grant y) hich then 

all project and programme grants, applications for personal supportnot under specific schemes (including Postdoctoral 

Fellowships, Principal Research Fellowships, Research Leave 
Fellowships and University Awards) and most capital grants. 
Each panel consists of nine to twelve individuals selected for 
their distinction in biomedical research, one of whom chairs the 
panel. As far as possible, the Trust avoids appointing to these 
panels people who are currently on the related panels of the 
Medical Research Council etc. Scientific staff and one or two 
associated Trustees also attend each panel meeting. 

The budget of each panel is divided into two or three sections. 
The largest section is for support of short term awards (this is 
currently of the order of £8m for each panel). Another section, 
of the order of £lm, is for "University Support", viz University 
Awards, Research Leave Fellowships and small capital grants. 
The third section of the budget is for Training Fellowships, 
when the panel has responsibility for running them. 

In the case of Programme Grants and Principal Research Fel
lowships (both longer term support), the panel makes recom
mendationstoacentral committee (ScientificCommittee) which 

Figure 1: Budget Allocation 1966-1991 
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is attended by all Panel Chairmen and the five Scientific Trus-
tees. In principle, these large grants must be assessed in compe-
tition for funding from a central budget; in practice, all pro-
gramme grants recommended by the panels have been funded in 
the past three years. Recommendations from panels for Princi-
pal Research Fellowships have been very rare (see later). 
The allocation of the budget for each (academic) year is usually 
made in the preceding June ata special policy meeting. Once the 
basic policy decisions have been reached, the allocation is made 
in appropriate proportions, from the expected income. In recent 
years, the income of the Trust has grown rapidly (see Fig 1). In 
the year 1991/92 a total of at least £90 million is available for 
awards, of which slightly less than £60 million is earmarked for 
short term grants and the rest for long term grants, new initia- 
tives etc (see Fig 2). 

The Future 
The Trust's income has grown at a rate well above inflation in 
the past decade, primarily as a result of the remarkable success 
of the pharmaceutical company. The Trustees have, however, 
always been aware of the possible risk of relying too much on 
one source of income. This was the rationale for selling some 

Figure 2: Grant Awards 
Short-Term Total allocation: £56.5 million 

Budgets availableto meet the costs ofshort-termgrantsawarded 
during 1991-92 
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shares in 1986 and deciding to sell further shares this year (the 
Trust's holding in the company is currently about 95% of all its 
income-earning assets). A more diversified spread ofassets will 
have two effects: future income is likely to be more stable and, 
in addition, it will be much larger. It is difficult to predict the 
outcome of the forthcoming share sale but it is likely to produce 
a very substantial increase in the Trust's annual income. 
How is this additional money going to be spent? Firm decisions 
have not yet been made but some tentative indications can be 
given. With a few exceptions (such as in tropical medicine) it 
will be spent in the British Isles. The Trust does not intend to 
become an international grantagency. As before, itwillbe spent 
within universities etc. The Trust has no plans to set up an 
equivalent to NIMR, Mill Hill. However, there will probably be 
more diverse forms of expenditure, both in the range of subjects 
supported and in the manner in which the support is offered. 
Two particular examples of the latter: 
1 Centres of excellence: where there are existing strengths 
in research, the Trust would like to enable the development of a 
critical mass of researchers with relatively stable funding. In 
some circumstances, this will require large capital grants for 
buildings and/or equipment. 
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2 Research career structure: the form ofpersonal support 
offered to full-time researchers is not satisfactory. The Trust's 
schemes have arisen in a slightly ad hoc way and the usual 
premiss is that researchers will take up an academic position at 
some stage. Thus, although there is a"career" research appoint-
ment offered by the Trust, it has been very rare for these to be 
conferred (despite the fact that, under its various schemes, the 
Trust provides salary support for about 2,000 individuals). The 
threshold has been set too high. The Trust is now planning a 
much more developed, flexible career structure for researchers. 
It will not involve tenure to retirement age but will offer the 
possibility of stable funding with ample advance notice if the 
level of funding is to be reduced or terminated. It is hoped that 
this will act to make research a more attractive career option to 
able undergraduates and that it will also tempt outstanding 
researchers back from overseas. 

TheTrustwill shortlybemoving toarefurbishedbuildingon the 
Euston Road, built originally at Henry Wellcome's instigation 
(and formerly the head office of the pharmaceutical company). 
Members of the Society may be interested in the Centre for 
Medical Science, which is being developed there under the 
direction of Laurence Smaje. There will be an exhibition area 
which will provide high-tech displays of selected areas of 
medical research, information about sources of research fund-
ing etc and a meetings centre (with a substantial budget) where 
both large and small workshops can be organised. Apart from 
offering a service to medical researchers, it is intended that the 
Centre will raise the profile and emphasise the importance of 
medical research to the public and to politicians. Not least of 
significance in the Centre is a policy research unit which is 
attempting to make the difficult assessment of how best to fund 
medical research and to act as an information unit for current 

Apology 

Our apologiesgo to MadeleineDeveyfor the misprintingof the 
tableonpage12oftheMay1992 Newsletter.This isreproduced 
below: 

The ARC supports rheumatology research through the follow
ing grant categories: 

Short term awards (1-3 years) 

Project and equipment grants 

Clinical fellowships 

PhD & intercalated BSc studentships (introduced in 1990) 

Long term awards (up to 5 years) 

Programme grants 

Senior fellowships 

Postdoctoral fellowships (introduced in 1990) 

developments in science policy (for instance, it is developing a 
weekly broadsheet called SPIN - Science Policy and Informa
tion News - which will provide learned societies etc with 
abstracts of relevant articles from a wide range of publications, 
press releases, forthcoming parliamentary debates etc). 

The next phase in the Trust's history offers an unrivalled 
opportunity to support and develop the quantity and quality of 
medical research in the British Isles. The Trust aims to be as 
flexible as possible in its response to the research community. 
Members of the Society are encouraged to discuss their ideas 
and needs with the relevant staff of the Trust. 

JulianJack 
Forfurtherinformationon theTrust'scurrentfundingschemes, 
the booklet "GrantsandSupportforResearch 1992" is avail
ablefrom the Wellcome Trust, I ParkSquare West, London 
NW1 4UJ, tel (071) 486 4902. 

Members who wish to discuss their ideas and needs in a 
particularsubjectshouldconsultMaryPhillipsorDavidGordon 
(Physiology& Pharmacology),Wendy EwartorDavidGordon 
(Neuroscience),PatriciaGoodwin or Michael Morgan (Mo
lecular&Cell),PatriciaChisholmorRobertHowells (Infection 
& Immunity). Michael Morgan is responsiblefor Overseas 
schemes andRobert Howellsformost ofthe specialFellowship 
schemesandPrizeStudentships.DavidGordonrunsthe various 
ClinicalFellowshipprogrammes. 

Laurence Smaje, directorof the Wellcome Centrefor Medical 
Science, is currentlybasedat 179 GreatPortlandStreet, Lon
don WIN 5TB, tel (071) 436 4226. 
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Articles 

Immunosuppression in Multiple Sclerosis 

The commonest of all pathological processes in the body is that 
of inflammation. This is a reaction to injury as in an abscess 
where there is localised pain and heat with reddening of the skin 
due to accumulated cells from the blood stream. Invading 
bacteria and eventually damaged tissues are removed by special 
scavenging cells known as macrophages. These cells 'eat-up' 
the organisms and debris associated with the inflammatory 
process. Finally scar or sclerotic tissue forms at the site of 
damage. Defence of the body against attack by foreign organ-
isms or substances is effected by the immune system. We are all 
familiar with the fact that antibodies are produced following 
infection but in addition to this white blood cells (lymphocytes 
and macrophages) also play a more direct part in immunity. T-
lymphocytes can help or suppress the immune reaction and so 
control the progress of the inflammatory reaction. Sometimes 
the immune response can be harmful, as forexample in rheuma-
toid arthritis where white cells attack the synovium leading to 
joint erosions. Like MS, this disease has periods of relapse and 
remission and certain groups of people are more susceptible 
than others. This is an example of an autoimmune disease in 
which one's own tissue is attacked by body defences. A key step 
in the autoimmune response is the recognition of a foreign 
substance (called an antigen) which stimulates and sensitises the 
lymphocytes. Activated T-lymphocytes spearhead the defen-
sive attack and release soluble factors which attract scavenging 
macrophages to the site of damage. 
Autoimmunity and Multiple Sclerosis 

Although we do not yet know the cause of MS, there is a lot of' 
information to suggest that this too is an autoimmune condition 
in which the brain and spinal cord are attacked by defensive 
white cells from the blood. In fact, under the microscope we can 
frequently see many white cells clustered around blood vessels 
close to areas of damage. Some macrophages can be seen 
digesting the fatty insulating material (myelin) of the nerve 
fibres. Eventually scar tissue forms to give fibrous plaques in 
these areas of demyelination. Many unanticipated patches can 
be detected in the brain using the MRI (magnetic resonance 
imaging) scanning method. It is not known how many of these 
areas of lucidity eventually form plaques but the findings 
suggest that there is frequently clinically unrecognised ongoing 
disease activity especially in the white matter close to the 
ventricles in the brain. This area of the brain is well supplied with 
blood vessels and may therefore be particularly accessible to 
cells from the bloodstream. Nevertheless, there is much to 
suggest that autoaggressive cells within the brain and spinal cord 
initiate a relapse of disease. Even a small number of sensitised 
T-cells can release soluble factors which stimulate entry of 
many more inflammatory cells from the peripheral blood. Othercells (microglia) present in apparently normal white matter are 
capable of processing antigens and so 'switching on' T-cells. 

Research workers have found that some of the white cells are 
sensitised to chemical components (antigens) of the myelin 
sheath. The proportion of activated cells is much higher in the 
spinal fluid than in the blood. It seems therefore that the disease 
process originates in the central nervous system where 
sensitisation occurs. So far we do not know how this happens. 
Perhaps mild viral infections (eg influenza or measles) or even 

stress can release enough antigen to start an autoimmune re
sponse. Certain long-standing infectious animal diseases (eg 
chronic canine distemper) have some features in common with 
MS. These conditions are clinically manifested by chronic, 
progressive, neurological dysfunction together with some de
myelination. 

An animal model of Multiple Sclerosis 

In animals an autoimmune response and sensitisation of cells to 
brain components can be produced experimentally. This results 
from injecting a special mixture containing a homogenate of 
brain or spinal cord into animals leading to experimental allergic 
encephalomyelitis (EAE). In susceptible animals paralysis oc
curs within a few weeks and as in MS inflammatory areas are 
found in the spinal cord and brain. If certain strains of animals 
are injected with these brain homogenates the resultant disease 
shows many similarities to MS. Not only does demyelination 
occur but there are relapses and remissions of disease activity 
(CREAE) - so characteristic of MS. An important advance is the 
discovery of a new mouse model where relapses and remissions 
can be accurately predicted. This provides a useful way for 
testing potential treatments, for hitherto the course of CREAE 
has been random and therefore the influence of therapy is 
difficult to determine. 

Treatment 
In a similar way in Multiple Sclerosis the assessment of treat
ment is complicated by relapses and remissions which cannotbe 
predicted. Some patients progressively become more affected 
by the disease whereas in others there are intermittent periods 

sometimes lasting years when a sufferer may be apparently free 
of symptoms. However the availability of the MRI scanner has 
revolutionised assessment of disease activity especially if the 
technique of gadolinium enhancement is also used. This tech
nique, developed by Professor Ian McDonald and his colleagues 
at the Institute of Neurology, measures breakdown of the blood
brain barrier, so new areas of damage can be identified and their 
apparent resolution can be determined. In the past an effective 
drug could only be discovered as a result of a lengthy trial on a 
large number of patients in which the drug's action is compared 
with a placebo (sometimes resembling the test drug but without 
therapeutic activity). The use of the MRI scanner means many 
fewer patients need be studied and the action of the drug can be 
assessed within months. 

Immunosuppression 
Immunosuppression drugs block the response of white cells to 
ignsuppresion be block the cse of whie ellnt 

antigens and this can be helpful in the case of autoimmune 
disease and in transplantation. Thus immunosuppressants are 
used to prevent rejection when a human kidney is transplantedinto a patient with renal failure even though every effort is made 
to match tissue-types of donor and recipient. The hope that suchtreatment may be helpful to patients with MS comes from 
research on animals with experimentally induced paralysis. 
This optimism was strengthened when it was shown that if 
immunosuppressants or selective antibodies directed against T
cells or their components are given before the paralysis is 
established, the animals can be spared many of the harmful 
effects of the experimentally induced autoimmune disease. 
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However, there is a major difference between the animals with 
acute neurological disease and MS sufferers. In EAE the condi
tion results from inoculation of nervous tissue intO the body 
whereas patients have already acquired the disease (probably 
between the ages of 13-21 ) when small numbers ofpotentially 
autoaggressive cells are already in the central nervous system. 

In order to mimic the situation in the patient's central nervous 
system prospective treatments need to be tried in animals with 
chronic relapsing and remitting disease (CREAE) at a time 
when autoaggressive cells are within the brain and spinal cord. 
At this time drugs must cross the blood-brain barrier to be 
effective. Thus it has been argued that the relative ineffective-
ness of powerful drugs such as cyclosporin A is due to their 
failure to enter the brain. A present problem is that the few 
currently available drugs which may meet these criteria have 
undesirable side-effects which restrict their therapeutic value, 

Immunomodulation 

Another new and probably less toxic therapy depends onblock-
ing the immune activity of T-lymphocytes. Antibodies directed 
against these cells or their receptors have been shown to be 
effective in acute EAE but as yet have been insufficiently tested 
therapeutically in CREAE. An attractive possibility is to use 
non-disease-inducing peptides which mimic the myelin basic 
protein thought to be one of the antigens involved in the cellular 
response in MS. Use ofsuch therapeutic procedures may block 
the recruitment and activity of autoaggressive cells entering the 
central nervous system. A different approach, which is being 
explored, is to try and eliminate the action of damaging soluble 
factors (eg tumour necrosis factor) released by sensitised cells. 

Hypoxia - a regulator of uterine contractions 

in labour? 

In this article I will discuss the effects of hypoxia on the uterus: 
in particular, how hypoxia arises and its relevance to labour and 
abnormal uterine action, the functional consequences of hy-
poxia and the mechanisms underlying them. Finally, I want to 
suggest that uterine contractions are self-limiting because they 
produce hypoxia, and that this is of benefit to the uterus, foetus 
and mother. 

Uterinecontractionsdecreasebloodflow 

It has been known for many years that in both women and 
animals, uterine contractions are associated with a decrease in 
blood flow to the uterus (Greiss, 1965). The reason for this is that 
the contractions in labour are very forceful. It is not uncommon 
for intrauterine pressure to reach 80-100 mmHg, sufficient to 
occlude both venous and arterial flow. The fall in blood flow is 
roughly proportional to the magnitude of the contraction. This 
reduction in flow leads to a decrease in oxygenation, which will 
be transmitted to the foetus. It is this hypoxia which accounts for 
a mild foetal tachycardia seen at the peak of uterine contractions 
during normal labour. Should the uterine contractions be very 
forceful and prolonged however, then foetal distress may occur. 
In experimental animals tetanic uterine contractions lead to 
foetal hypoxia and ultimately death. Hypoxia is recognised as a 
severe threat to the foetus. However, until recently little regard 

Repair - remyelination 

In MS there is some evidence of attempted repair in newly 
formed areas of damage although remyelination could notoccur 
in chronic plaques where scar tissue has formed. A possibility is 
that at an early stage of demyelination new sheaths could form 
round the denuded axons so enabling normal function to return. 
Although we are a long way from achieving this in man 
experimental studies indicate this possibility. The Society is 
therefore supporting a concerted effortby a number of groups to 
study the myelin-forming glial cells involved and test the 
application of these exciting ideas. 
Conclusion 

Although the cause of MS remains elusive, a great deal is 
understood about theautoimmune response effecting damage to 
myelin in the central nervous system. Fundamental neurobio
logical research has formed the basis for such progress leading 
to new approaches for therapeutic intervention. Through the 
Medical Research Advisory Committee, the Society is support
ing and initiating this research. We are also actively monitoring 
promising areas for future support and constantly reviewing our 
own strategies in the fight against Multiple Sclerosis. 

Professor A N Davison 

(Chairmanofthe MedicalResearchAdvisory Committee ofthe 
Multiple Sclerosis Society of GreatBritainand NorthernIre
land). 
The articlewasoriginallywrittenforthe MS Society'snewslet
ter. 

has been paid to what effects hypoxia has on the uterus.I will 
therefore discuss the results of recent experiments to establish 
the effects of hypoxia on uterine phosphorus metabolites and 
contraction. 

Uterinephosphorusmetabolites-effects ofgestation 

andhypoxia 

As with other muscles, uterine contraction requires ATP and 
oxidative phosphorylation is the major source of ATP. What 
happens to [ATP] in the uterus when its blood flow is occluded 
and how does it affect the contraction? 31P nuclear magnetic 
resonance (NMR) has been used as this allows many 
determinations to be made on one tissue, since it is a non
destructive technique, and several phosphorus metabolites and 
intracellular pH can be detected simultaneously. Firstly, the 
concentrations of phosphocreatine ([PCr]) and [ATPI during 
gestation and after parturition, were determined (Dawson & 
Wray, 1985). It was found that both [PCr] and [ATP] are 
increased in the pregnant compared to non-pregnant uterus. 
Earlier studies using freezing and extraction methodologies had 
failed to detect the increase in [PCr] with pregnancy - presum
ably due to the difficulty of rapidly freezing the thick pregnant 
myometrium and the lability of PCr31P. NMR measurements 
made 24 h after parturition show a marked drop in [PCr] and 
[ATP] and a rise in inorganic phosphate (P). These changes in 
phosphorus metabolites are probably under the control of ster
oid hormones and mechanical factors (ie stretch) as: (i)oestro
gen injection into immature rat uterus causes an increase in 
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[PCr] and (ii) the fall in [PCr] and [ATP] seen after parturition 
occurs in animals which had been delivered by Caesarean 
section rather than vaginally, conditions designed to maintain 
normal endocrine conditions but prevent the uterus undergoing 
any mechanical work. Smooth muscles have a much lower 
content of ATP and PCr than striated muscles; for the uterus the 
values are 1.8 and 3.0 mM respectively, compared to around 7 
and 25 mM respectively, in skeletal muscle. Thus immediately 
it can be seen that there is much less 'reserve' of PCr to back up 
[ATP] and contractions in the uterus. 

When hypoxia is simulated by using cyanide to block oxidative 
phosphorylation then uterine [ATP] and [PCr] fall (Wray, 
1990). However the extent of the changes depends upon the 
gestational state; the fall in ATP is only 20% in pregnant uteri 
compared to 60% in non-pregnant uteri. There thus seems a 
greater resistance to the effects of cyanide in pregnant uterus, 
which can to some extent be explained by the biochemical 
changes which occur in pregnancy. These include increased 
reserves of glycogen and fatty droplets, as well as the increase 
of PCr and ATP already described. In addition, production of 
lactate from pyruvate may occur more efficiently in pregnant 
compared to non-pregnant uterus as there is both more lactate 
dehydrogenase and an increase in its activity (Battellino et al, 
1971). There is alsoanintracellularacidification during cyanide 
of about 0.3 pH unit (which will be discussed below), 

Hypoxia and contractions 
The fall in both uterine [ATP] and pH, in cyanide, suggested that 
the effects of cyanide on contractions should be investigated. 
Cyanide and anoxia both greatly reduce the amplitude and 
frequency of contractions in isolated uterus (Heaton & Wray, 
1991; Wray et at, 1992). However gestational differences are 
again found: the pregnant uterus of both rats and women was 
more resistant to the effects of cyanide than the non-pregnant 
(Wray et al, 1992; Phoenix & Wray, 1992). Thus, in the 
pregnantuterus the magnitude and frequency of thecontractions 
were reduced whereas contraction was abolished in the non-
pregnant uterus (Fig 1). 

Cyanide 
175 

2 
E 

o 

0L_ 
0 

10 min 

Fig I Spontaneouscontractionsofnon-pregnanthuman uterus.Bar 
indicatescyanide(2 mM) (Phoenix& Wray, 1992). 

What causes thefall inforce in hypoxia?Roef 

Given the marked effects of (simulated) hypoxia upon the 
ability of the uterus to contract, Inow want to examine what the 
mechanism underlying the fall of force might be. To consider 
possible mechanisms, the events which underlie the spontane- 
ous contractions of the uterus, need to be considered. These are 
as shown below. 

Myometrial Depolarization Ca-entry Ca-calmodulin 

1Contraction 4-- ATP hydrolysis .-- P-Myosin - MLCK .-

The uterus is capable of contracting spontaneously, ie in the 
absence of nerves and hormones. The spontaneous activity 
arises due to pacemaker activity in the myometrial membrane, 
which causes sufficient depolarisation to trigger action poten
tials and Ca2 influx. The rise in [Ca*]I leads to the formation of 
Ca-calmodulin, which in turn leads to the formation of active 
myosin light chain kinase, (MLCK). This activated enzyme 
phosphorylates the light chains of myosin (P-Myosin). This 
phosphorylation results in an increase in the actin-activated Mg-
ATPase and hence ATP is hydrolysed and contraction results. It 
is clear from this summary that there are several places where 
hypoxia could be exerting its influence. 

Role of surface membrane excitability 
Taking the role of the surface membrane excitation first, using 
"Rb to monitor K efflux from rat uterine strips we have found 
that cyanide significantly increases the K efflux even in depo
larised or Ca-free solutions. As [ATP] falls in hypoxia the 
possibility of KATP channels opening is suggested. When 
glibenclamide (20 M) a blocker of these channels, was applied 
the K efflux in cyanide was reduced by about 50% (Heaton et 
al, 1992). Thus part of the action of cyanide in depressing 
uterine force production is likely to bedueto hyperpolarising the 
membrane potential. In particular, this is likely to explain the 
observed reduction in frequency of contraction. Can these 

surface membrane effects explain all the actions of cyanide? 
The answer to this is probably no: since if membrane excitation 
is bypassed by using high-K solution to depolarise the mem
brane then cyanide still depresses force production (Wray et at, 
1992). 

Role of metabolite changes on contraction 
I will now consider what actions hypoxia may have beyond the 
surface membrane. Hypoxia will inhibitoxidative phosphoryla
tion and hence alter metabolite levels and cause an intracellular 
acidification (via stimulation of anaerobic gycolysis). Consid
ering the role of metabolites changes first, a decrease in [ATP] 
and [PCr] along with a rise in [PIJ will reduce the free energy 

change of ATP hydrolysis and could therefore limit contraction. 
These changes are greater in the non-pregnant than pregnant 
uterus and this is consistent with the greater depression of force 
seen in the non-pregnant uteri (Wray et a/, 1992; Phoenix & 
Wray, 1992). A problem with this analysis however is that the 
application ofcyanide does not lead to the disappearance ofATP 
from the myometrium -just a reduction to about 1 mM. This is 
still much greater than the KM for either MLCK or actomyosin 
ATPase (Barany & Barany, 1990). It may be that the rise in [PJI 

depresses the uterine contractions, similar to its action on 
striated muscles (Kentish, 1986). However, this possibility has 
so far not been examined in the myometrium. 

Role of intracellularpHnrcluap 
What role, if any, might the acidification in cyanide play in the 

depression of force? To determine this, pH, was altered without 
changing other metabolites or external pH, by using salts of 
weak acids and bases. Acidification of the myometrial cyto
plasm has been shown to depress spontaneous contractions in 
both human and rat pregnant and non-pregnant uteri (Wray et al, 
1992; Phoenix &Wray, 1992). This effect may be largely at the 
level of surface membrane excitation as acidification does not 
depress force in depolarised uteri. Inother excitable tissues, 
acidification has been shown to lead to decreased calcium entry,and this couldexplain the reduction or even abolition ofcontrac
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tions with the fall in pH,. Whether H can directly depress 
myofilament Ca-sensitivity has not been examined so far. Since 
acidification can depress spontaneous uterine contraction, could 
it be responsible for the fall of force in cyanide? This question 
was examined by abolishing the pH change in cyanide by 
simultaneous application ofa weak base. 31PNMR experiments 
confirmedthatsuchamanoeuvreproducesalltheothermetabolite 
changes ofcyanide, but not the pH, change (Wray et at, 1992). 
Under these conditions, spontaneous uterine contractions are 
still reduced or abolished by cyanide. Thus either the metabolite 
changes alone or the fall in pH, by itself can account for the fall 
of force in hypoxia, and it would therefore seem reasonable to 
expect them both to be exerting an effect. The possible mecha-
nisms ofaction of hypoxia (cyanide) are summarised in Fig 2. 

K* K' 
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,+K, 

- FJATP] 

HYPOXI 

5 pHJ ATP Force 
hydrolysis 

hMaint
Myofiament 
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Fig2 Summary ofthe possiblemechanism whereby hypoxia depresses 
uterine contractions.By reducing both [ATP] andpH both surface 
membraneexcitationand the contractilemachinery are depressed.K 
efflux is increased,partlyvia KA7, channels leading to hyperpolarisa-
tion. Voltage operated channels (VOC) are decreased by this and 
intracellularacidification. Decreased pH may also decrease the 
sensitivity of the contractilemachinery (asmight increasedPi - not 
shown). Decreased ATP will also reduce the phosphorylation of 
myosin (P-Myosin) andfree energy changeforATP hydrolysis. 

Are contractions self-limiting? 

I would like to come onnow to the question addressed in the title 
of this article: namely, is the uterine contraction self-regulating? 
It is clear that uterine contractions cause hypoxia and that 
hypoxiadepresses forceproduction, due tochangesin metabolites 
and pH,. Thus, by occluding its own blood supply the uterus will 
limit the period for which it will contract as shown below. 

Contraction-> Hypoxia-> decreased ATP+pH,-> relaxation 

During the relaxation, [ATP] and pH, will be restored to normal 
values, as the blood supply is restored. This will then allow the 
next contraction to proceed, and the cycle continues. The 
advantages of such a regulating scheme can be appreciated 
when one considers what would happen if the contraction 
persisted, due to the continued influence of circulating hor-
mones and neuronal inputs. Firstly, the uterus would become 
ischaemic, damaged and necrotic. Secondly, the foetus would 
become severely hypoxic and distressed. Thirdly, the woman in 
labour would suffer from terrible pain and exhaustion (one child 
families might be the norm!). Thus self-regulation of the con- 
traction prevents all this damage. Presumably modulators of 
uterine force will alter the contraction frequency and amplitude 
but not normally break the cycle. 

Clinical Relevance 

To conclude this article I would like to speculate as to how these 
findings might have implications for uterine dysfunction in 
labour. Thecommonestreason foremergency Caesarian section 
in labour is due to uterine dysfunction or dystocia (O'Driscoll et 
al, 1984). This condition describes the failure of the uterus to 
dilate the cervix and expel the foetus, due to inadequate contrac
tile activity. The majority of such cases are ofunknown cause. 
I have described how alteration of basic physiological param
eters, [ATP] and pH,, can have profound effects upon uterine 
contractions. It may well be that in some women during labour 
these changes are more profound than in others, or that they are 
more susceptible to the same changes. If this were so, could 
more attention to maternal oxygenation and pH balance help
alleviate the effects? Certainly in vitrofor example an intracel
lular alkalosis greatly augments force production (Heaton et al, 
1992). Clearly the time has come to try and relate our new 
knowledge about physiological modulators of uterine contrac
tion to clinical conditions - an exciting prospect. 

Susan Wray 

Supportedby Action Research and the MRC. 
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Pregnancy and the vascular endothellum 

The endothelial cell layer of arteries has received much recent 
attention, as it is now evident that it plays a very substantial role 
in the local control of blood flow and in the maintenance of 
normal blood pressure. Whilst it is established that the endothe
lium produces dilatory prostacyclin, it is not clear whether 
prostacyclin plays a role in the control or maintenance of 
vascular tone. However, the discovery that endothelial cells 
produce nitric oxide (NO), or a closely related compound, 
which is released in response to several endogenous compounds 
and by blood flow, has focused the attention of both physiolo
gists and clinical researchers alike. NO synthesis within the 
endothelial cell is brought about by calcium-dependent NO 
synthase, requiring L-arginine as substrate, and leads to va
sodilatation by increasing vascular smooth muscle cyclic GMP. 
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vessels. Stimulifor release depend uponvascularbed and species. 

The many physiological adaptations to pregnancy include a 
decrease in systemic vascular resistance which accommodates 
the considerable rise in blood volume (approximately 40%), and 
a somewhat contentious reduction in responses to endogenous 
constrictor agonists. The reduced response to constrictor agents 
is often quoted, but only truly substantiated by a few studies. 
Studies in human pregnancy are difficult, as a comparison with 
the non-pregnant response can only be achieved when doses of 
agonists are corrected to account for the increased blood volume, 
However the infusion of Angiotensin II (AglI) into the forearm 
induces less ofapressorresponseinpregnant compared with non-
pregnant women, and isolated resistance arteries dissected from 
samples of sub-cutaneous fat from pregnant women demonstrate 
less tension in response to AglI than those from non-pregnant 
women. The uterine artery of the guinea-pig also demonstrates 
reduced constrictor responses to catecholamines in pregnancy 
but, interestingly, this adaptation to pregnancy may be confined 
to the uteroplacental circulation, as the response of the carotid 
artery is identical in pregnant and non-pregnant animals. 

The mechanisms behind the vascular adaptations to pregnancy 
are unknown, but a number of observations point towards a role 
for the vascular endothelium. Indeed, if the maternal vasculature 
were to adapt to pregnancy by increasing the production of 
endothelium-derived vasodilators, this would provide an ad- 
equate explanation for both decreased vascular resistance and 
reduced constrictor responses. For practical reasons, there is little 
data available from human pregnancy. The measurement of 
maternal urinary prostacyclin metabolites has suggested that 
prostacyclin production is increased from an early stage in human 
pregnancy, but this provides no direct evidence for prostacyclin 
production at the level of the resistance vasculature endothelium, 
and urinary values may be confounded by a contribution of foetal 
and placental prostanoids. These doubts are enforced by the lack 
of any change in blood pressure when the cyclo-oxygenase 
inhibitor, indomethacin, is infused into the pregnant rat. There is 
some evidence however that production of NO by the vascular 
endothelium may increase in pregnancy. Again, for practical 
reasons, the role of NO in human pregnancy has not been 
extensively investigated, but urinary NO (measured as urinary 
nitrite) and cyclic GMP are raised in normal pregnant uriny 
Whether urinarynitrite reflects endothelial release of NO must be 

questionable, particularly as endothelial NO is rapidly metabo-
lised to nitrate by haemoglobin. Animal work includes investi-
gations in vitroof the uterine and carotid arteries of the pregnant 
guinea-pig which show an enhanced dilatory response to acetyl- 
choline (endothelium dependent) compared with non-pregnant 
arteries, and a reduced constrictor response to noradrenaline. The 

advent of specific inhibitors ofnitric oxide synthase has enabled 
the role of NO in vasodilatory and constrictor responses to be 
quantitated. Thus, in many vascular beds, NO has been found to 

contribute largely to acetylcholine-induced relaxation and to 
modify agonist-induced constriction. Using the NO synthase 
inhibitor, NP-monomethyl-L-arginine (LNMMA), complete re
versal of the blunted response to noradrenaline occurs in the 
pregnant guinea-pig uterine artery, suggesting pregnancy leads to 
enhanced noradrenaline-induced NO release. In the same arteries 
there is also a decreased response to nitroprusside which, in other 
vascular beds, occurs when NO production is chronically raised. 

is some rationale for there being an increase in NO 
in pregnancy, as the hormonal changes in pregnancy

could in themselves lead to increased NO synthesis. The chronic 
administration of oestrogen has been found to have a significant 
stimulatory effect on endothelium-dependent relaxation in ca
nine coronary arteries, whereas progesterone counteracts the 
dilatory effect of oestrogen. 

In human pregnancy there is, therefore, no firm evidence that 
increased vasodilatation is the result of a generalised increase in 
NO production, but again no evidence against it. None of the 
animal work has been repeated in human arteries, partly because 
of the obvious practical implications, and there are no studies in 
normal animal or human pregnancy which have investigated the 
role of the endothelium in 'resistance-size' arteries. Some inves
tigations are potentially feasible since small arteries may be 
obtained for invitroinvestigation from biopsies of sub-cutaneous 
and omental fat during Caesarean section. The technique of 
forearm venous plethysmography, already used in studies of 
pressor sensitivity in pregnant women, would also provide a less 
invasive method of study of NO and prostacyclin production. 
?9ESTROGEN 	 ?? 
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Fig2 Hypothesised mechanism for vasodilationand reduced 
pressorresponses inpregnancy. 

The outcome of pregnancy is directly influenced by the mainte
nance f te booland uficienly ow ascular 
resistance within the foetoplacental unit. The lack of autonomic 
control in the uteroplacental circulation leads to considerable 
dependence upon the role of local vasoactive substances and 
there is increasing evidence to suggest that these may include 
endothelium-derived factors. Prostacyclin is produced in the 
endothelium of the umbilical artery and chorionic artery and 
causes profound relaxation of placental stem villous arteries, but 
has a very short half-life as it is rapidly metabolised in this 
circulation. Placental stem villous arteries also have binding sites 
for the endothelium-derived constrictor peptide, endothelin, and 
demonstrate a constrictor response to this peptide, but it is not 
known whether endothelin plays a physiological role in the 
control of tone. The role of NO in the foetoplacental circulation 
has been difficult to define because of some unusual observa
tions. For example, umbilical artery endothelial cells undoubt
edly produce substantial amounts of NO, particularly in response 
to histamine, but the umbilical artery itself shows poor relaxation 
in response to NO. The chorionic arteries are however more 
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responsive. In our laboratory we have found that none of the 
normal agents used to produce endothelium-dependent relaxa-
tion lead to substantial vasodilation of small placental stem 
villous arteries (approx 250 pm id), an observation which has 
been repeated when measuring perfusion pressure as an index of 
vascular resistance in isolated human perfused placental cotyle- 
dons. The infusion of NOLA (a nitric oxide synthase inhibitor) 
does, however, lead to a substantial increase in perfusion pressure 
in the perfused placenta suggesting a considerable release of NO, 
not in response to agonists but as a result of shear stress. It is 
tempting to suggest therefore that NO may play a considerable 
role in the maintenance of low vascular resistance in the 
foetoplacental circulation, but is profoundly influenced by blood 
flow and not by agonist-induced release. 

The constant production of NO from the endothelium of the 
peripheral vasculature contributes to the maintenance of normal 
blood pressure, since inhibition of NO synthase in animals, or in 

specific vascular beds in man leads to an increase in the blood 
pressure and perfusion pressure respectively. Reduced NO pro
duction by poorly functional or diseased endothelium, and re
duced prostacyclin synthesis could both theoretically lead to a 
rise in the blood pressure. This possibility has led to considerable 
clinical interest in a number of disorders including pre-eclampsia. 
Pre-eclampsia is a disorder associated with high blood pressure, 
reduced utero-placental blood flow and poor foetal outcome. It is 
characterised by high peripheral vascular resistance and in-
creased responsiveness to pressor agents. There is also convinc- 
ing evidence that endothelial function may be abnormal and pre
eclampsia has, by some, been termed a 'disease of the endothe-
lium'. Whilst the evidence for disruption of the endothelium is 
indisputable, it must be recognised that there is at present no firm 
evidence to implicate an endothelial disorder and subsequent 
reduced dilatory function as the underlying cause of the raised 
maternal peripheral vascular resistance. This is predominantly 
because the evidence for endothelial dysfunction has been 
inferred from biochemical and histological information rather 
than direct measurement. Inference has been made from the 
detection of increased levels of factor VIII antigen in the serum, 
a marker of endothelial cell disruption, but this could simply 
reflect reduced clearance. Another marker of endothelial dam-
age, EDI+ fibronectin is also increased in the serum of patients 
from the first trimester, and the well recognised lesion of pre-
eclampsia, glomerular endotheliosis, provides direct histological 
evidence of disruption of this cell layer. The urinary excretion of 
prostacyclin metabolites is reduced in pre-eclampsia and there is 
evidence of platelet and neutrophil activation; all could be hall-
marks ofendothelial dysfunction. The serum concentration of the 
potent endothelium-derived constrictor peptide, endothelin, has 
also been found to be elevated in women with pre-eclampsia. Not 
only could this reflect endothelial damage, but potentially could 
increase peripheral resistance. This and the previous examplesquoted all indirectly point to endothelial disorder in pre-eclamp-

sia, but recent work from our laboratory has provided some direct 
evidence for abnormal endothelium-dependent relaxation. Using 
small arteries obtained from sub-cutaneous fat ofpregnant women 
undergoing Caesarean section, we have found that vessels from 
women with pre-eclampsia demonstrate reduced endothelium-
dependent relaxation, as assessed by sensitivity to acetylcholine. 

Pre-eclampsia is also associated with histological changes of the 
endothelium in the uteroplacental arteries and in the umbilical 
artery endothelium, both of which could contribute to reduced 
blood flow. Little is known about the endothelial cell layer in the 
small placental arteries in pre-eclampsia; indeed, as outlined 
above, the role of the endothelium in the normal function of these 
resistance vessels is poorly understood. As present knowledge 

stands an abnormality of the endothelium in these arteries may 
have a profound effect on flow-induced release of NO and so to 
the perfusion of this circulation. 
Further circumstantial evidence that the endothelium may be 
involved in pre-eclampsia is suggested by the apparent beneficial 
effect of low dose aspirin in the prevention of pre-eclampsia and 
uterine growth retardation. It is thought that aspirin may be 
effective by redressing an imbalance of thromboxane A2 and 
prostacyclin production at the level of the vascular endothelium. 

Serum Factor VIII antigen t 

?? Serum EDI + Fibronectin t 

DYSFUNCTIONAL ENDOTHELIUM 

NO 4 Endothelin t PGI2: Thromboxane A2 4 

RELATIVE VASOCONSTRICTION 

I 
PERIPHERAL RESISTANCE t 

Fig 3 Proposedmechanisms whereby abnormalendothelial 
function could lead to an increase in peripheral vascular 
resistancein women with pre-eclampsia. 
The question which must be addressed is whether endothelial 
abnormalities represent cause or effect in pre-eclampsia. There is 
evidence that one marker of endothelial cell activation (the so
called mitogenic index) precedes the onset of pre-eclampsia. 
Sequential studies involving a direct estimate of endothelial 
function in women at risk of developing pre-eclampsia might 
resolve this, yet a study of this sort would require repetitive tissue 
biopsy. Again, the technique of venous occlusion plethysmogra
phy could provide an alternative method of investigation. 
It is also important to consider what the origin of the endothelial 
I 
lesion might be, other than elevation of the blood pressure. There 
is some evidence that a factor is produced by the poorly perfused 
placental trophoblast which might lead to endothelial damage, 
whereas others believe that lipid peroxides which are elevated in
this disorder could damage the endothelium. Lipid peroxides 
w ould daat e e endothelium -derie 
would also speed up the elimination of endothelium-derived NO, 
and might thus contribute to reduced vasodilation. It is unlikely 
that an immunoglobulin is involved, since pre-eclampsia re
solves rapidly after delivery - too soon for the elimination of anantibody. In short, the origin of an abnormal endothelium in pre

eclampsia is speculative. 

This is a field of research, therefore, where many questions 
remain unanswered, yet where there is enough evidence to point 
to an important role for the vascular endothelium in the mainte
nance of healthy pregnancy and to implicate abnormal endothe
lial cell function in the disorder of pre-eclampsia. 
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Events organised or sponsored 
by The Physiological Society 

SYMPOSIUM ON ATP-REGULATED K CHANNELS 

Since their discovery in cardiac muscle in 1983, ATP-regulated 
K channels have been identified in a wide variety of tissues, 
including cardiac, smooth and skeletal muscle, axons, neurones, 
pancreatic a-cells, epithelial cells and mitochondria. These 
channels are closed by an increase in the concentration of ATP 
at the intracellular membrane surface. Channel activity is also 
influenced by a number of other cytoplasmic constituents and ismodulated by a range of hormones and neurotransmitters. A 
class of drugs known as sulphonylureas blocks ATP-regulated 
K channels with high affinity. These drugs are used in the 
Ktcanelsith high in t ees are ue abilytoenon 
treatment of non-insulin-dependent diabetes and their ability to 
stimulate insulin release results from inhibition of ATP-regu-
lated K channels in the pancreatic l-cells. In addition to their 
central role in insulin secretion, ATP-regulated K channels have 
been shown to play important physiological roles in processes 
as diverse as the response to cardiac and cerebral ischaemia, the 
regulation of smooth muscle tone and K secretion in epithelia. 

TEACHING FORUM ON THE FUTURE OF 

BASIC MEDICAL SCIENCE 


_ 

A teaching forum, organised by the education groups of The 
Physiological Society and the Biochemical Society, will be held 
at the Royal Free Hospital Medical School Meeting of the 

Biochemical Society on the afternoon of Wednesday 16 Decem-
- 6.30 pm)ber 1992(1.30 

This year sees the publication of the General Medical Council's 
new recommendations for undergraduate medical education. 

The Forum will provide an opportunity for discussion of the 

implications of these recommendations for the teaching of basic 
medical science. ProfessorDavid Shaw, Chairman oftheGMC's 
Education Committee, has kindly agreed to begin the forum by 
reviewing GMC educational policy, 

The second session is a case study of a new undergraduate 
medical and dental curriculum by Dr Peter McCrorie, Curricu-
lum Co-ordinator for CELC (the City and East London Confed-
eration for Medicine and Dentistry, comprising the clinical 
schools ofSt Bartholomew's Hospital and The London Hospital 
and the Faculty of Basic Medical Sciences at Queen Mary & 
Westfield College). The session will illustrate the extent to 
which the GMC guidelines have been implemented, with par-
ticular respect to the basic medical sciences. 

A symposium on ATP-regulated K channels will be held in 
conjunction with the Oxford Meeting of The Physiological 
Society on 30 July in the University Laboratory of Physiology, 
Oxford. This symposium will review recent developments in 
our knowledge of the biophysical properties, pharmacology, 
biochemistry and functional roles ofATP-regulated K channels. 
There is no registration charge and everyone is welcome to 
attend. Please could those persons intending to attend the 
symposium register in advance. 

Further details may be obtained from Dr Frances Ashcroft, 
University Laboratory of Physiology, Parks Road, Oxford OX I 
3PT, tel (0865) 272478, fax (0865) 272469 or from Dr S J H 
Ashcroft, Dept ofClinical Biochemistry, John Radcliffe Hospi
tal, Headington, Oxford 0X9 3DU, tel (0865) 220480, fax 
(0865)i220438. 

A full timetableof the programmefor thissymposium appears 
in the Programmefor the Oxford Meeting. 

The forum will continue with a consideration of the principles 
of "active learning", organised by Dr John Patterson, also of 
CELC. Active learning not only features in the draft GMC 
recommendations but is also part of a major initiative by the 
CVCP as a response to the general changes in higher education 
and the need to accommodate increased student numbers. To
illustrate the principles, this session will use active learning 
techniques. 

The final session, presented by Professor Gordon Moore of
Harvard, will deal with more general issues: recent develop
ments in teaching and learning techniques and the progressive 

divergence of the abilities required for effective teaching and 
productive research in medical sciences.
 

The afternoon will conclude with a general discussion and an
 
informal buffet reception.
 

The forum will be of interest to all individuals working in 
curriculum development and the teaching of basic medical 
science. It comes at a time when a review of teaching activities 
is prompted by both the GMC and by the Academic Audit on 
Quality Assurance in Teaching mounted by the CVCP. 
The organisersof the forum are Dr John Patterson(Deptof 
Physiology,Basic MedicalSciences, Queen Mary & Westfield 
College,MileEndRoad,LondonEl4NS, tel(071) 982 6378,fax 
(071) 975 5500)on behalfofThe PhysiologicalSociety andDr 
MichaelYudkin (BiochemistryDept,SouthParksRoad,Oxford 
OXI 3QU, tel (0865) 275302,fax (0865) 275297)on behalfof 
the Biochemical Society. 
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IUPS Congress, 1993 

gr A major international exhibition of scientific equipment and 
services is being staged in association with the Congress: 
leading manufacturers and suppliers will be displaying the latest 
technology in connection with the physiological sciences. 
The scientific programme has been planned to bring the real 

The XXXIInd International Congress of Physiological Sciences growing points of research into the Congress itself. Thus, the 
at Glasgow on 1-6 August 1993 is being organised by the posters are of major importance and will be given prime space 
International Union ofPhysiological Sciences, the Royal Soci- at the central Congress site with plenty of facilities for discus
ety and the Physiological Society. sion. Also, there will be no satellites and those symposia which 

would have been satellites have been incorporated into the 
The Congress site will be the Scottish Exhibition and Confer- Congress itself. The International Programme Committee hasence Centre within the city of Glasgow. The adjacent Moat selected the topics for these symposia and invited world leaders 

House will also be used for meetings, and further symposia will selecheae topicsani them. 
in each area to organise them.be held at the University of Glasgow. 
Those being planned are listed below under 25 parallel themes.

A full social programme is being planned for delegates and their Additional symposia and workshops may be added to the list.
 
guests. The conference banquet will be staged in the surround
ings of the Bute Hall of the University of Glasgow.
 

1 ION CHANNELS
 

Structure and properties of membrane channels ..................................... Aldrich, USA; Cull-Candy, UK
 
Calcium channels ............................................................................. Tsien, USA
 
Channel modulation by G proteins, second messengers and
 
intracellular factors .............................................. Dolphin, UK; Standen, UK; Hescheler, Germany
 

2 INTRACELLULAR IONS 

Structure and properties of pumps and transporters ............................ Glynn, UK; Kaplan, USA; Wright, USA
 
Regulation of cell magnesium .................................................................. Scarpa, USA
 
pH regulation and function ..................................................... Vaughan-Jones, UK; Wray, UK
 

3 SYNAPTIC MECHANISMS 

Synaptic transmission, excitatory and inhibitory mechanisms and modulation ............... Kelly, UK; Changeux, France
 
Neurobiology of peptidergic afferents ......................................... Harma, UK; Rang, UK; Black, USA
 
Muscarinic mechanisms .......................................................... Bonner, USA; D Brown, UK
 

4 SENSORY TRANSDUCTION & PERIPHERAL PROCESSING 

Photoreception and the retina, photoreception and chemoreception, 
hair cells and mechanoreceptors ............................... Kaneko, Japan; Lamb, UK; Gold, USA; Ashmore, UK 
The physiology of pain ........................................................ Kumazawa, Japan; Duggan, UK 

5 VISUAL SYSTEMS 

Exploring the functional organisation of the human cerebral cortex ........................................ Zeki, UK
 
Control of head and eye movements ................................................ Barnes, UK; Hikosaka, Japan
 

6 CEREBRAL CORTEX 

Cortical oscillations, synchrony and circuitry ............................... Jefferys, UK; Gutnick, Israel; Traub, USA
 
Cognitive neuroscience .......................................................... Blakemore, UK; Posner, USA
 
Disorders of learning and memory ............................................................... Milner, USA
 
Exploring the functional organisation of the human cerebral cortex ........................................ Zeki, UK
 

7 LEARNING MEMORY, DEVELOPMENT &REGENERATION 

Neurobiology of learning and memory .......................... Bindman, UK; Horn, UK; Woody, USA; Alkon, USA
 
Homeobox genes in neural development ............................................................ Price, UK
 
Cellular and molecular mechanisms of neural development .......... Saunders, Australia; Nicholls, Switzerland; Noble, UK
 
Neural regeneration transplantation .................................................... Lund, UK; Aguayo, USA
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8 SOMATOSENSORY SENSATION & HEARING 

Discriminative and active touch ....................................... Johnson, USA; Phillips, UK; Iwamura, Japan 
Plasticity in the somatosensory system ................................................. Dubner, USA; Woolf, UK 
Processing of complex signals in the auditory system ................... Aitken, Australia; Evans, UK; Medvedev, Russia 

9 STRIATED AND CARDIAC MUSCLE 

Skeletal muscle crossbridges ...................................................... Huxley, USA; Trentham, UK 
Molecular aspects of excitation-contraction coupling ...................................... Beam, USA; Ashley, UK
 
Calcium channels ............................................................................. Tsien, USA
 
Cardiac muscle excitation and contraction ............ Eisner, UK; Solaro, USA; Miller, UK; Giles, Canada; H Brown, UK
 

10 MUSCLE 

Molecular aspect of excitation-contraction coupling ....................................... Beam, USA; Ashley, UK
 
Calcium channels ............................................................................. Tsien, USA
 
Smooth muscle control, excitation, contraction and regulation .......... Hartshorne, USA; Somlyo, USA; Kuriyama, Japan
 

11 MOTOR CONTROL 

Spinal mechanisms contributing to limb movements, proprioception 
and afferent control of movement, cerebral cortical control of 
movement, learning and adaptation of motor tasks and comparative 
physiology of motor control .......................... Lemon, UK; Jankowska, Sweden; Ferrell, UK; Proske, Australia; 

Gandevia, Australia; Armstrong, UK; Bush, UK 

12 CENTRAL INTEGRATION OF AUTONOMIC FUNCTION 

Generalco-ordinator............................................................................ Kidd, UK
 
Central autonomic mechanisms ............................................ Coote, UK; Loewy, USA; Mathias, UK
 
Central integration ofcardiorespiratory control .......................... Spyer, UK; Richter, Germany; Feldman, USA
 
Cardiovascular control in health and disease .................................................... Hainsworth, UK
 

13 CARDIOVASCULAR SYSTEM I 

Cardiac energetics and coronary blood flow ...................................... Sparks, USA; Schrader, Germany
 
Growth of the heart and its blood vessels ................................................ Zak, USA; Hudlicka, UK
 
Interstitium, connective tissues and lymphatics ................. Reed, Norway; Winlove, UK; McHale, UK; Bert, Canada
 
Microvascular transport ...................................................... Gaehtgens, Germany; Curry, USA
 

14 CARDIOVASCULAR SYSTEM II 

Mechanisms of vasodilatation ................................................... Vanhoutte, USA; McGrath, UK
 
Endothelial cell biology and vascular growth ........................................ Pearson, UK; Silverstein, USA
 
Pulmonary vasomotor control ......................................................... Fishman, USA; Nye, UK
 

15 LUNGS AND BREATHING 

Global aspects of regulation of breathing and focal brain function ............................ Guz, UK; Mitchell, USA 
Cellular aspects of the respiratory tract including alveolar transport mechanisms ... Ward, UK; Olver, UK; Widdicombe, UK 
arterial chemoreceptors .............................................. McQueen, UK; O'Regan, UK; Paterson, UK 

16 ENERGETICS AND EXERCISE 

Muscular exercise .......................................................................... Saltin, Sweden
 
Cross-adaptations ........................................................ Hochachka, Canada; Heiss, Germany
 
Mitochondria ................................................................................ Duchen, U K
 

17 ENVIRONMENTAL 

Gravitation physiology .................................................... Bjurstedt, Sweden; Grigoriev, Russia
 
High pressure and anaesthesia ................................................................ E B Smith, UK
 

Underwater physiology ..................................................................... Kindwall, USA
 
Altitude acclimatisation ........................................................ Sutton, Australia; Monge, Peru
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18 COMPARATIVE PHYSIOLOGY 

Altered metabolic state to include hibernation and aestivation and 
diving and hypometabolism ................................ Heller, USA; Wang, Canada; Fedak, UK; Castellini, USA 

Freeze tolerance in nature .................................................................... Storey, Canada 

19 EPITHELIAL TRANSPORT 

Cell volume regulation and water transport ................ Hoffman, Denmark; Reuss, USA; Grantham, USA; Green, UK 
Biogenesis of epithelial polarity .................................................... 


Paracellular transport ..................................................................... 

Na-coupled transporters in epithelia ........................................................ 

Crosstalk between epithelial cells ............................................................. 

Placental transporters ........................................................................... 


20 SECRETORY PATHWAYS 

Sorting and processing in secretory cells ........................................................... 

Calcium signals in secretory cells ............................................................... 

CF chloride channels and secretion ................................................................ 


21 INTEGRATIVE PHYSIOLOGY (GI & RENAL) 

Visceral afferent mechanism ....................................................... 

Molecular control of gastric function ........................................ 

Autonomic neuro-effector mechanisms .............................................. 

Enteroinsular axis .......................................................................... 

Neuromediators in the kidney .............................................. 


22 INTEGRATIVE PHYSIOLOGY (MAINLY RENAL) 

JG apparatus, mesangial cells and renin-angiotensin .................................. 

Calcium metabolism in bone and epithelia ...................................... 

Renal transport ATPase and metabolism ............................................ 

Renal tubular acidification ..................................................................... 

Loop of Henle ............................................................. 

Heterogeneity of collecting tubule ............................................................. 


23 NEUROENDOCRINOLOGY 

Louvard, France; Sibley, UK 

From ter, Germany 
Cheeseman, Canada 

Harvey, France 
Boyd, UK 

Hutton, UK 
Petersen, UK 

Boyd, UK 

Grundy, UK; Morrison, UK 
Dockray, UK; Garner, UK; Allen, UK 

Lees, UK; Furness, Australia 
Brown, Canada 

di Bona, USA; Moss, USA; John, UK 

Navar, USA; Kurokowa, Japan 
Garel, France; Bonjour, Switzerland 

Doucet, France; Mandel, USA 
Alpern, USA 

Imai, Japan; de Rouffignac, France 
Knepper, USA 

Gene structure and transcription coupling in neuroendocrine systems, transgenic animals and gene knock-out in neuroendocrinol
ogy, steroid/thyroid receptors gene superfamily ................................. 

Gonadotrophin releasing hormone ................................................................ 

Atrial naturietic peptide .......................................................................... 

Fever as a neuroimmunological endocrine phenomenon ............................................. 


24 DEVELOPMENT & ENDOCRINOLOGY 

Foetal physiology .............................................................. 

The posterior pituitary - new aspects of oxytocin ................................................... 


25 CNS CONTROL OF BEHAVIOUR RHYTHMS & STRESS 

Reproductive behaviour ............................................................. 

Biological rhythms and sleep ................................................. 

Feeding behaviour ............................................................................ 

Physiology of stress and neural control of immunological responses ....................... 


Correspondencefor the OrganisingCommittee should be
 
sent to: IUPS CongressOffice, CEP ConsultantsLtd, 26-28
 
Albany Street,EDINBURGH EHI 3Q1t
 

Telephone calls to: (0742) 758688,fax (0742) 758688 

Leng, UK; Edwards, UK; Seckl, UK 
Pfaff, USA 

Fink, UK 
Rothwell, UK 

Challis, Canada; Hanson, UK 
Forsling, UK 

Herbert, UK; Pfaff, USA 
Waterhouse, UK; Moore-Ede, USA 

Hughes, UK 
Sudakov, Russia; Guha, India 
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Notices 

First Robertson Symposium 

LIFE AND DEATH INTHE NERVOUS SYSTEM 


3-5 September 1992 

University of Glasgow 


Further information from: Mrs L A Alexander, Administrator, 
Robertson Institute of Biotechnology, c/o Genetics Dept, Uni-
versity of Glasgow, Glasgow G 11 5JS, tel (041) 339 8855 ext 
6824. 

A Workshop on
 
MICROELECTRODE TECHNIQUES FOR CELL 


PHYSIOLOGY 

9-23 September 1992 


Marine Biological Laboratories, Plymouth 

Further inform ation from: David Ogden, Division of Neuro-
physiology &Neuropharmacology, National Institute for Medi-cal Research, The Ridgeway, Mill Hill, London NW7 1AA, tel
(08 1)959 366 

Society of General Physiologists 

46th Annual Symposium
 

MOLECULAR BIOLOGY AND FUNCTION OF
CARRIER PROTEINS 


10-13 September 1992 

Marine Biological Laboratory, Woods Hole, 


Massachusetts, USA
 
Information and registration forms from: Luis Reuss, MD, Dept 
of Physiology & Biophysics, University of Texas Medical 
Branch, Basic Science Building, Route F-41,Galveston, Texas 
77550-2779, tel (409) 772 1826, fax (409) 772 3381. 

The New York Academy of Sciences 

TEMPORAL INFORMATION PROCESSING IN THE 


NERVOUS SYSTEM 

13-16 September 1992 

Vista Hotel, New York City, USA 
This conference will focus on the neuronal mechanisms for 
rapid temporal information processing and the critical impor
tance of timing in language and reading, and there will be a 
satellite symposium on dyslexia. Further information from: 
Conference Dept, New York Academy of Sciences, 2 East 63rd 
Street, New York, NY 10021, tel (212) 838 0230, fax (212) 888 
2894. 

XXV NATIONAL CONGRESS 
of the Spanish Society of Physiological Sciences 

13-17 September 1992 

Cordoba, Spain 
Further information from: Dolores Vaticon, Facultad de 
Medicina, Ciudad Universitaria, 28040, Madrid. 

Joint Meeting of the Italian Societies of Physiology,
 
Nutrition and Experimental Biology
 

23-26 September 1992
 
Rome, Italy
 

Further information from: Prof A Fidanza, Istituto Fisiologia
 
Generale, Universita "La Sapienza", Piazza A Moro 5, 00185
 
Roma, Italy, or ProfC Di Benedetta, Secretary General, Societa
 
Italiana di Fisiologia, Istituto Policattedra di Fisiologia Umana,
 
PiazzaG Cesare (Policlinico), 70124 Bari, Italy, fax (80) 278416.
 

FLUORESCENCE TECHNIQUES INBIOLOGY 
28-29 September 1992
 

Royal Free Hospital School of Medicine,
 
Rowland Hill Street, London
 

This is a two day workshop and symposium. Invited speakers
inl d C C As ey S o ov r R A Ch p a ,P ob l ,M
 
include C C Ashley, S Bolsover, R A Chapman, P Cobbold, M
Duchen, D AEisner,RJacob, P AMcNaughton &R D Vaughan-

Jones. Further information from: Dr C D Richards, Dept of
Physiology, Royal Free Hospital School of Medicine, tel (071)
 
794 0500, or Dr J I Gillespie, Dept of Physiological Sciences,
 
The Medical School, Newcastle, NE2 4HH, tel (091) 222 6988.
 

McDonnell-Pew Centre for Cognitive Neuroscience
and MRC Research Centre In Brain and Behaviour
AUTUMN SCHOOL INCOGNITIVE NEUROSCIENCE 

5-7 October 1992 

Oxford 
For third-year undergraduates, graduate students and post
doctoral scientists. On: imaging techniques, parietal lobe, agno
sia and temporal lobe; amygdala, ventral striatum, PET scan
ning, motor and cognitive functions of the striatum, transplants 
into the striatum; visual, somatosensory, chemical and auditory 
systems. Limited number of bursaries for travel and accommo
dation. Closing date 31 August. Further information from: The 
Administrative Secretary, McDonnell-Pew Centre for Cogni
tive Neuroscience/MRC Research Centre in Brain and Behav
iour, Dept of Experimental Psychology, South Parks Road,
Oxford OXI 3UD, tel (08865) 271364 (am) or 272497 (pm). 

Institute of Biology
 
28 October 1992
 

ETHICAL ISSUES IN BIOMEDICAL SCIENCES -

ANIMALS INRESEARCH &EDUCATION
 

This one day symposium aims to present the choices that are 
available with respect to the use of animals in research and 
education. Further information from: the Symposium Organ
iser, Institute of Biology, 20 Queensberry Place, London SW7 
2DZ, tel (071) 581 8333 

32 



The New York Academy of Sciences 


PEDIATRIC AIDS: CLINICAL, PATHOLOGIC AND 

BASIC SCIENCE PERSPECTIVES 


18-21 November 1992 

Hyatt Regency, Capitol Hill, Washington, DC 


This conference on pediatric AIDS follows a logical sequence 

of topics beginning with epidemiology and extending to the 
cellular targets and pathology associated with HIV infection in 
children. Further information from: Conference Dept, New 
York Academy of Sciences, 2 East 63rd Street, New York, NY 
10021, tel (212) 838 0230, fax (212) 888 2894. 

IMMUNOELECTRON MICROSCOPY 

CRYOTECHNIQUES 

25 November 1992 


Royal Veterinary College, London 

This meeting covers labeling aspects of cryosectioning, freeze-
substitution, freeze-fracture cytochemistry, and freeze-drying 
for both sectioning and scanning electron microscopy. Further 
information from: GeorginaGodwin, International Mycological 
Institute, Ferry Lane, Kew, Surrey TW9 3AF, tel (081) 940 
4086, fax (081) 332 1171. 

8th Annual Symposium on Biotechnology 
CYTOKINES IN HEALTH AND DISEASE 

10-11 December 1992 
This symposium aims to offer a view of the cytokine network in 
general and the principles of its action and then to focus on 
individual cytokine/receptor systems of particular interest and 
future advances in cytokine biology and clinical applications. 
Further information from: Mrs B Cavilla, Institute of Biology, 
20 Queensberry Place, London SW7 2DZ. 

The Physiological Society and 
hioceical aOFTheThe BiochemicalSocietySociety 

NEW DIRECTIONS FOR BIOCHEMISTRY AND 


PHYSIOLOGY TEACHING 


Science 

16 December 1992 
Further information from: DrJ A Patterson, Dept of Physiology, 
Basic Medical Sciences, Queen Mary & Westfield College, 
Mile End Road, London El 4NS, tel (071) 982 6378, fax (071) 
975 5500 or Dr M D Yudkin, Biochemistry Dept, South Parks 
Road, Oxford OX 13QU, tel (0865) 275302, fax (0865) 275297. 
See the Events section of this Newsletter forfurther details. 

The New York Academy of Sciences 

DOING MORE HARM THAN GOOD: THE EVALUA-

TION OF INTERVENTIONS 


The Frohlich Award Conference 

22-25 March 1993 


Grand Hyatt, New York, USA 

Further information from: Conference Dept, New York Acad-

emy of Sciences, 2 East 63rd Street, New York, NY 10021, tel 

(212) 838 0230, fax (212) 888 2894. 

The New York Academy of Sciences 

IMMUNOSUPPRESSIVE AND ANTI-INFLAMMATORY
 
DRUGS
 

12-15 April 1993
 

Orlando Marriott International, Orlando, Florida,

USA 

Further information from: Conference Dept New York Acad
emy of Sciences, 2 East 63rd Street, New York, NY 10021, tel 
(212) 838 0230, fax (212) 888 2894. 

The New York Academy of Sciences 

PRIMORDIAL IMMUNITY: FOUNDATIONS FOR THE
 
VERTEBRATE IMMUNE SYSTEM
 

2-5 May 1993
 
Marine Biological Laboratory, Woods Hole, Massa

chusetts, USA
 
Further information from: Conference Dept. New York Acad
emy of Sciences, 2 East 63rd Street, New York, NY 10021, tel 
(212) 838 0230, fax (212) 888 2894. 

The New York Academy of Sciences 
HUMAN REPRODUCTIVE ECOLOGY: INTERAC-


TIONS OF ENVIRONMENT, FERTILITY AND
 
BEHAVIOR
 

21-24 May 1993
 
Sheraton Imperial Hotel & Convention Center,
 
Research Triangle Park, North Carolina, USA
 

Further information from: Conference Dept, New York Acad
emy of Sciences, 2 East 63rd Street, New York, NY 10021, tel
 
(212) 838 0230, fax (212) 888 2894. 

International Union of Pure and Applied Biophysics 

11TH INTERNATIONAL CONGRESS 
BIOPHYSICS25-30 July 1993 

Buaet ungary 

Budapest, Hungary 
Further information from: L I Hovath, Institute of Biophysics,
Biological Research Centre, H-6701 Szeged, P 0 Box 521, 

Hungary, tel (36-62) 23-022, fax (36-62) 13-726. 

7TH WORLD CONGRESS ON PAIN 
22-27 August 1993 

Paris, France 
Further information from: International Association for the
 
Study of Pain, 909 NE 43rd St Suite 306, Seattle, WA 98105,
 

USA, tel (206) 547 6409, fax (206) 547 1703. 

3RD INTERNATIONAL CONGRESS ON AMINO
 
ACIDS, PEPTIDES AND ANALOGUES
 

23-27 August 1993
 
Crete, Greece 

Further information from: Prof Dr G Lubec, University of 
Vienna, Dept of Paediatrics, Whringer Gurtel 18, A 1090 Vi
enna, Austria, fax (43) 140400 3238. 
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2ND INTERNATIONAL CONGRESS FOR 
PATHOPHYSIOLOGY 

20-25 November 1994 
Kyoto International Conference Hall, Kyoto, Japan 

Further information from: Dr Toshiie Sakata, First Department 
of Internal Medicine, Ooita Medical University, 1-1 Idaigaoka 
Hazamacho, Ooita-gun, Ooita, 879-55, Japan, tel (81) 975 49 
4411, fax (81) 975 49 4217 or Dr Vladimir Shinkarenko, 
International Society for Pathophysiology, Baltiyskaya str 8, 
Moscow 125315, Russia, fax +7 (095) 151 9540, E-mail: 
ISP@BIOMED.MSK.SU 

Persons Seeking Postdoctoral Positions In
 
Physiology In the UK
 

Several able, keen and well-read post-docs offered their CVs, in 
the hope that they might be able to come to the UK, to R A 
Chapman during a workshop on voltage clamprun attheCentral 
Institute for Drug Research, Lucknow, India. Although they 
were all interested in learning voltage clamp and patch clamp 
techniques, they have avariety ofbackgrounds. Anyone looking 
forapost-doc can contactR A Chapman, School of Veterinary 
Sciences, University of Bristol, Park Row, Bristol BS 15LS, tel 
(0272) 288151, for copies of their CVs. 
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CONFIDENTIAL
 
THE PHYSIOLOGICAL SOCIETY
 

APPLICATION FORM FOR AFFILIATION
 

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

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

of 

Candidate 
. ... . . . . ,o. . . . . . . . . . .. . . . . . ... . . .. ,,. . . . .. . . . . ... . . .... ,. . ... . . . ... . . . . .. . . . ... 

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

Present Course ............................................................... 

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

.............................................................. Code (see reverse) ..... / ..... / .....
 

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

............. ...................... ........... Fax........ ................ ...............
 

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

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

Please delete as applicable: 

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

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

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

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

Members of The PhysiologicalSociety who areproposingCandidatesshould read the Guidelinesoverleafand sign the 
following statement. 

I hereby confirm that the Candidate: 

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

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

Name (in capitals) ....................................................................................
 

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

Ad d ress .............................................................................................
 

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

On completion please return this form to: The Administration & Publications Office, The Physiological Society, 

PO Box 506, OXFORD OX1 3XE. 



GUIDELINES TO MEMBERS OF THE PHYSIOLOGICAL SOCIETY 

PROPOSING CANDIDATES FOR AFFILIATION 

Affiliation is a form of association open to post-graduate students registered for a higher degree in Physiology or a cognate subject
 
and post-doctoral workers, not yet Members of the Society, who are working in laboratories in the UK and the Republic of Ireland.
 
The Committee has authorised the Committee Secretary to consider and accept or reject proposals for Affiliation to the Society as
 
they are received throughout the year, so that these can be processed quickly. The Committee Secretary regards himself as free to
 
withdraw a proposal and return the papers to the Proposer.
 
Affiliation is for a term offive years in the first instance. Affiliation must be renewed by payment of the appropriate fee at the start
 
of each year (which, for this purpose, is the academic year, ie October to September). For administrative convenience, Affiliates
 
registered after October will have to pay for the full year. The fee is determined from time to time by the Treasurer; it is currently

£5 for receipt of Notices and Programmes of Scientific Meetings and Newsletters OR £10 for precirculated Abstracts as well as the
 
above.
 
Affiliates can attend Meetings in their own right but must be introduced by a Member of the Society when giving a Communication
 
or Demonstration. Affiliates are not Members of the Society and do not have a right to vote at its General Meetings.
 

FIELDS OF INTEREST
 

01 Anaesthesia 

02 Anatomy & Embryology 

03 Biochemistry 

04 Biophysics 
05 Biomedical Engineering 

06 Blood 
07 Cardiovascular 

08 Cellular & Tissue 

09 Comparative Physiology 
10 Electrolyte & Water Balance 

11 Endocrines 

12 Energy Metabolism & Temperature Regulation 

13 Environmental 

14 Enzymes 

15 Gastrointestinal 

You may specify up to three fields of interest. 

16 General Physiology 

17 Immunology 

18 Liver & Bile 

19 Lipids & Steroids 

20 Microbiology 

21 Minerals, Bone & Teeth 

22 Muscle & Exercise 

23 Neuroscience 

24 Nutrition & Food 

25 Pathology 

26 Pharmacology 

27 Radiation 

28 Renal 

29 Reproduction 

30 Respiration 



1993 - 1994 Grey Book Update 

The Special Interests currently listed in the Grey Book are the official standard international classifications used by IUPS and are 
tobe retained. However, it has been suggested that it would be useful for Members iftheir entries included the active Special Interest 
Groups with which they wished to be associated. 

If you would you like to see the relevant Special Interest Groups of the Society included in your entry, please circle those with which 
you would like to be associated: 

Autonomic Function 

Blood-Brain Barrier 

Cardiovascular Control 

Comparative & Invertebrate Neuroscience 

Comparative Physiology 

Central Nervous System: Somatosensory Physiology 

Developmental Physiology 

Epithelial Physiology 

Gastrointestinal Tract 

Heart and Cardiac Muscle 

History of Physiology 

Human Physiology 

Ionic Channels 

Membrane Transport 

Microvascular & Endothelial Physiology 

Muscle Contraction 

Neurobiology 

Neuroendocrinology 

Placental & Perinatal Physiology 

Renal Physiology 

Respiratory Physiology 

Somatosensory & Motor Physiology 

Smooth Muscle 

Now that the Committee would like to encourage the use of forenames rather than initials for both men and women, how would 
you like your name to appear in the next Grey Book? 

If there are any other amendments to your entry please give details: 

N ew degrees ..........................................................................................
 

C hange of address ......................................................................................
 

Change of phone or fax number ...........................................................................
 

Membership Number (see address label) .............................
 

Please return this form to The Physiological Society, PO Box 506, Oxford OXI 3XE (UK) as soon as possible. (Fax: +44 865 
798092) 
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