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PHYSIOLOGY AT EDINBURGH 

W 	 ith the enthusiastic help of colleagues, 
the Department has undergone major 

reconstruction and reorganisation since I took 
on the Headship three years ago on April 	1st, 
1993. 	 In building a strong research base in 
Neuroscience and in Cell Physiology we have 
made major new investments in both people, 
laboratory facilities and fabric. 

Neuroscience 

In addition to my co-workers, the Laboratory 
of Neuroendocrinology now includes, Gareth 

Leng who was recruited from the Babraham 
Iseng thowareri the arnewly-establishe 

Experimental Physiology in 1994; Bob Chow, 
Alison Douglas and Mike Shipston, all recently 

appointed to 
Lectureships; 
and ten research 
fellows and visit
ing research fel-
lows, eight post-
graduate stu-
dents and three 
technicians. The 
Laboratory has a 
splendidly refur-
bished suite of 
laboratories and 

The Neuroendocrinegroup 	 offices. Gareth 
Leng is pursuing 
analysis of the 

neuroendocrine mechanisms regulating the 
secretion of growth hormone, and the 
mathematical modelling of neuroendocrine 
pulse generators; Alison Douglas is analysing 
changes in the regulation of oxytocin and CRH 
neurones in pregnancy; I am continuing the 
study of opioid interactions with oxytocin 
neurones, especially in morphine-dependence. 
Bob Chow has joined the Department from the 
Max Planck Institute in Gottingen and will 
expand his studies of the fundamental 
mechanisms of exocytosis using single cell 
voltammetry with patch-clamp while 
developing new nano-scale techniques. Mike 
Shipston, a SHEFC 'new-blood' lecturer has 
complementary expertise, to study the role of 
rapid glucocorticoid feedback on maxi K+ 
channels in corticotrophes. There is extensive 
interaction between project teams in the 
Laboratory, which is well-supported by grants 

from the BBSRC, MRC, The Wellcome Trust 
and from industry, in particular Merck and Co. 

and the Ferring Institute. 

A New Molecular Biology Laboratory 

'he Department established a Molecular 
IBiology Laboratory a year ago, 

well-equipped and with an expert technician to 
support all the Department's groups probing 
physiological mechanisms at the molecular 
level. In the Neuronal Development and 
Repair Laboratory, the Developmental 
Neurobiology group led by David Price, with 
five postdoctoral research fellows and five 
research students, is using molecular biological
techniques to study how growth factors and 

regulatory genes control neuronal migration 
and differentiation, and how cell-death genes 

contribute, in the creation of the order in the 
developed cerebral cortex and its connections. 
Norah Spears, a Royal Society Fellow, studies
roles of similar genes in ovarian follicular 
development. She uses in vitro techniques 
which were developed with Roger Gosden 
who left the Department in the Autumn of 1994 
to take up a Chair in Leeds. 

Richard Ribchester's group works on the 
problem of the regulation of the pattern of 
re-innervation of skeletal muscle after nerve 
injury. The new technique that Richard is 
using to visualise the recycling of synaptic 
vesicles as nerve terminals compete to occupy 
the motor end-plate was described in the 
Autumn 1995 issue of the Society Magazine. 
Mayank Dutia is looking at the mechanisms 
involved in synaptic reorganisation on second 
order sensory neurones in the vestibular 
nucleus, after damage to their input. Study of 
another dimension of insult and compensation 
in the nervous system is being pioneered by 
Nikki MacLeod. She is analysing the progression 
of deterioration in the brains of scrapie 
infected mice using in vitro cellular 
electrophysiological techniques and computer 

aided morphometry. The Neuronal 
Development and Repair Laboratory hold 
substantial grants from several sources, 
including the BBSRC, MRC, Action Research, 
the Wellcome Trust, and an EC Biomed 
Contract. 

The Laboratory of Cell Physiology has two 
streams of research. David Ellis and Peter 
Flatman continue their long-standing 
programme of work on the functions and 
regulation of mono- and di-valent cations, 
especially of magnesium in red blood cells and 
cardiac myocytes. This research is supported 
by the National Heart Research Fund, and 
benefiting from a new and well-equipped Cell 
Physiology Instrument laboratory run by lain 
Gow. 



Andrew Hall has just joined the Department, 
moving from Oxford with a newly-won 
Wellcome Trust University Award. Andrew 
joins Malcolm Wright, forming the 
chondrocyte biology group, studying the 
regulation of chondrocyte volume and 
synthesis of the extracellular matrix of 
cartilage, and linkage between pressurisation 
and the control of gene expression. 

Revision and Expansion in the 
Teaching Department 

The Department's large teaching programme 
has undergone significant revision and 
expansion in the last three years. Gareth Leng 
is Convener for the Edinburgh Centre for 
Neuroscience of what was the UK's first 
Neuroscience Honours B.Sc. course, and 
Richard Ribchester organises the revised 
Neuroscience M.Sc. course, launched last 
Autumn. In the new M.B.Ch.B. curriculum, 
for an intake of over 200 students, we designed 
innovative Endocrinology and Neuroscience 
courses. Physiology has been such a popular 
option among the hugely increased intake into 
the School of Biology that we now provide two 
second year courses for over 300 students each. 
Our final Honours year is now up to 30 
students, almost a three-fold increase from four 
years ago, requiring radical redesign of our 
Honours B.Sc. course by Mike Hunter, but still 
allowing our students to meet the same 
challenging objectives set when the late David 
Whitteridge established the course on coming 
to the Chair of Physiology in Edinburgh in the 
late 1950's. 

The Department now approaches the future 
with confidence; and we look forward, with 
our colleagues and friends in the Department 
of Preclinical Veterinary Sciences, to warmly 
welcoming members of the Society and their 
guests to Edinburgh in July. 

Further information is available on the WWW: 
http://www.phl.ed.ac.uk/physsocl.html 

JA Russell 
Departmentof 
Physiology
The University of 
Edinburgh 

PRECLINICAL VETERINARY
 
SCIENCES AT EDINBURGH
 

Afhen the Society last met 
W•in Edinburgh the 

Department of Preclinical 
Veterinary Sciences was just 
over three years old. We are 
now in our eleventh year and 
the amalgamation of the 
Departments of Veterinary 
Anatomy, Physiology and 
Pharmacology together with 
the 	 Veterinary Biochemistry 

Vear ocemiosUnit has produced obvious Tit 

benefits to our teaching and 
research activities that far 
outweigh any loss to the 
individual disciplines. A Bust of William Dick 

Teaching in the Department 
Since 1990 we have taught integrated 
Preclinical Science to our veterinary 
undergraduates mainly through courses of 
'Cell Biology & Tissues' and 'Body Systems'. 
Old attitudes of protecting time table time have 
become irrelevant and the advantages of all the 
teaching staff being in one department have 
allowed a flexible approach, not only to the 
subject matter taught but also to the use of 
valuable staff expertise and time. We have 
been able to introduce a new intercalated BSc 
(Hons.) in Preclinical Sciences, giving the 
students a wide range of options for their 
research projects, and the new organisation has 
also facilitated our involvement in the 
inter-Faculty BSc (Hons.) in Neuroscience, run 

by the University's Centre for Neuroscience. 
After 17 years of having our own MSc in 
Neuroscience we decided, last year, to hand 
responsibility for this course to the Centre, 
although we retain an active involvement. 
Also, on the teaching side, the department 
hosts the Faculty's component of the TLTP 

consortium CLIVE (Computer Learning in 
Veterinary Education) which is directed by 
Andrew Short of the department. We are 

building up a most useful set of CAL programs 
for use in the undergraduate classes. The 
benefits to research have also been obvious, 
with individuals and smaller units being able 
to use facilities that were previously difficult to 

access, and collaboration being much more 
common. The increased personal contacts 
have been especially useful to younger 
members of the research staff and the broader 
experience available has made postgraduate 
supervision more effective. 

http://www.phl.ed.ac.uk/physsocl.html


Our Staff In association with the Meeting, Sue 

Since the last Edinburgh Meeting two of the 
Society's members have retired: Ainsley Iggo 
who held the Mary Dick Chair of Veterinary 
Physiology and Alf Haigh who was a Senior 

+ Lecturer. Keith Bland, a Senior LecturerLsymposium, 
known to many in the 
Society, has also 

Fleetwood-Walker has organised a symposium 
on 'Interactions in Spinal Somatosensory 
Processing Pathways'. This will be on July 3rd
and held in the rooms of the Royal Society of 
Edinburgh. It promises to be an excellent 

reviewing functional interactions
from molecular to systems levels. Along with 

Soetyd salsohe our friends and colleagues in the Physiology
retired. All three Department we extend a very warm welcomeUretaintheir associa- to you all and look forward to seeing you here 
tion with the depart- in July. We expect, as always, that the 
ment as Honorary Edinburgh Meeting will be excellent 

and con-Fellows
tribute to our activi- scientifically and that the social programme

acs reet will have something for everyone. Also, don't 
ties. At present the 
department has 18 

academic staff and 
the same number of

A Departmentalgroup photograph infront research staff. There 
of a statueof William Dick. 

are four chairs: 
Arthur Duggan holds the Chair of Veterinary 
Pharmacology, Randall House a Chair of 
Veterinary Cell Physiology, mine is in 
Veterinary Physiology and we have been 
extremely fortunate to attract Peter Brophy to 
the Mary Dick Chair of Veterinary Anatomy 
and Cell Biology. Peter took up his 
appointment in April 1995 and has brought a 
research group of 12 to completely refurbished 
laboratories where they work on the cell 
biology of myelination and glial cells. 

Research in the Department 
Peter Brophy's strong research team has 
already made a major impact on the depart
ment and the Faculty and their research, whilst 
bringing considerable strengths in cell biology, 
also complements remarkably well the major 
research strengths of the department. These 
strengths remain neuroscience in many aspects 
(combined structural and functional studies on 
the enteric nervous system in health and 
disease, somatosensory mechanisms in spinal 
cord, peptide release in the CNS, neurophar
macology of antinociceptive systems, anatomi
cal, physiological and behavioural studies on 

the basal ganglia, 
structure and func-
tion in the cerebral 
cortex, pain and ani-
mal welfare) and 
studies at the cellular 
level (structure and 
function of biological 
membranes, myelina-
tion, protein-lipid 
interactions, actions 
of anthelmintics on 

Sue Fleetwood-Walker (farright)and ion channels, func-
colleagues, Tracey Dickenson, Gorden tions of c-cytochromes). 
Blackburn-Munroand Marie Young. 

forget that Edinburgh is a wonderful city to 
viienthsumr
 

visit, especially in the summer.
 

A G Brown 
Departmentof PreclinicalVeterinary Sciences 

Royal (Dick) School of Veterinary Studies 
The University of Edinburgh 

Charity warning 

Medical research charities have issued their 
strongest warning yet that they will not pay 
for University infrastructure, such as labo
ratories or major equipment. The 
Association of Medical Research Charities 
(AMRC) is increasingly concerned that uni
versities will ask them for money to com
pensate for Government cuts in capital 
expenditure. 
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CHANGES ON THE COMMITTEE 

T he Committee was very grateful to three of 
its most active members Dr Kwabena 

Appenteng, Professor Noel McHale and 
Professor Janice Marshall who have resigned 
from Chairmanship of the Publications, 
Education and Information and Animal 
Welfare Sub-Committees respectively, 

C-operation
Learned Society Co-
The Committee Secretary reported that there 
was active liaison with a number of other 
learned societies which was at an early stage 
but which might lead to the emergence of an 
affiliation of societies within the physiological, 
cellular and molecular communities. 

European Connections 

A number of important points were discussed 
as aueofimportationbtsweescue
as a result of a presentation by the Secretary 
General of FEPS (the Federation of European 
Physiological Societies), Professor Christian 
Bauer. The Committee agreed to increase its 
involvement in continental Europe by 
encouraging Membership of the Society and by 
fostering the development of the InternationalSub-ommtte(rplaing the Forign
Sub-Committee (replacing the ForeignSecretary's Advisory Sub-Committee) so as to 

reflect the geographical spread of the Society's 
Membership. 

Teachers of Physiology 

The Membership Sub-Committee had agreed 

criteria for admission of teachers of physiology 
to the Society. These were approved and will 
be taken to the Annual General meeting for 
information and consultation. 

Committee Membership 

Members of the Society's attention is drawn to 
the fact that the ballot for future Committee 
members will take place at the Annual General 
Meeting and that, as in previous years, there 
will be more vacancies than Committee 
Nominations. Please note that nominations 
must be made according to the process 
outlined in Domestic Rule C2 (p 36 of the Grey 
Book) and must be received by one of the 
Secretaries by 13 May. This date is also the one 
by which notices of motions should be 
submitted. 

PROFESSOR SUSAN WRAY 

usan Wray has been appointed 
Sto a personal chair in 
Physiology at the University of 
Liverpool. Her research interests 
are focused on smooth muscle, 
especially the relationship 
between metabolism and 
function. She has made a major 
contribution to our understanding 
of the effects of pH on smooth 
muscle contraction. She relates 
her research activities to clinical 
problems for example uterine 
dystocia. These aims are pursued using 
preparations ranging from single cells and 
human tissue to in vivo experiments. 

Susan studied Physiology at University 
College London, obtaining her BSc in 1976 and 
Ph.D. in 1980. She continued her research at 

UCL until 1990, when she was appointed to her 
first tenured position, as a lecturer in
Physiology at Liverpool. She was promoted to 
Senior Lecturer in 1991 and Reader in 1994. 
She is an Editor of the Journal of Physiology, a 
member of the Physiological Society 
Committee, and on the Magazine Editorial 
Group. She also instigated the smooth muscle 
s gspecial interest group. She is married to a 
Physiologist and has three children Emily (17), 

Thomas (11) & Mark (8). 
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CARDIOVASCULAR/ EPITHELIA & MEMBRANE 
RESPIRATORY CONTROL TRANSPORT 

Manchester Designated MeetingOn the eve of the University College he Meeting was a great success. The 
Meeting there are a number of things to T intermingling of snappy state-of-the-art 

report on. First, there was at least one guest lectures (30 min) with free 
Communication given at the King's College Communications (with no parallel sessions) 
Meeting before Christmas which was within proved at least as successful as in the 
the boundary of our Special Interest Group. Newcastle "experiment", as judged by the 
Second, there were five Communications, a sizeable (well in excess of 100) audience for 
Demonstration and a Demonstrated each and every Communication. The possibility 
Communication at the Bristol Meeting in of viewing Posters throughout the whole of the 
February. Meeting is also to be encouraged. The Renal 

Physiology and Molecular Physiology Groups' 
influence in this "joint" Designated Meeting 
was evident, and is to be applauded. Further 

A& joint Designated Sessions would appear to be 
one way forward. It is also a pleasure to 
acknowledge the sponsorship of the 
symposium by the Biochemical Society. As a 
representative of the Biochemical Society, 
Brian Beechey (Treasurer) gave a clear 
demonstration of how to interpret The 
Physiological Society's guidelines for 
Chairpersons. 

It would be invidious to highlight any single 

Following the UCL Meeting the next scientific contribution, in particular 

Cardiovascular/Respiratory Control Designated considering the large number of excellent 

Session will be at the Leeds Meeting (11-13 topical lectures by leaders in the field of 

September). Abstracts should be in by molecular physiology of membrane transport 

Thursday 30 May. I would also like to draw proteins. However, it was good to see 

your attention to the Autonomic Symposium at Professor Wilfred Widdas so active in his 

this Meeting being co-ordinated by Dr J F B critical analyses of varied Communications. 

Morrison. It looks to be a good Meeting. Congratulations and thanks to Maynard Case, 

Roger Green and the rest of the Manchester 
There are a number of international events team for acting as hosts, but particularly to 
which are occurring; Peter Brown who carried most of the load in 

organising the Meeting.
 
a FASEB Summer 
 research

* first, 
symposium entitled "Neural Control of Future Meeting: 
Cardiovascular Function" to be held at Saxtons Sheffield, 7-8 January 1997 
River, Vermont, USA, 29 June to 4 July 1996 The next Designated Session of the Group will 

be held during the Meeting in Sheffield. At 
* second, "Neural Control of Breathing: least one invited lecture in the area of the 
Molecular to Organismal Perspectives" Group will be held during this Meeting.
 
between 21-25 July 1996 in Madison,
 
Wisconsin, USA Convenor
 

It is time for me to step aside and make way for 
* third, the International Society for a new organiser with new ideas. We have no 
Autonomic Neuroscience first symposium in constitution. Our status within the Society is, at 
Cairns, Australia, 14-19 September 1997 least to me, rather unclear, but we do need a 

"contact" person. 

As for our own Special Interest Group, I am I have already had one suggestion of someone 
hoping to have a combined meeting with one able and willing to take over as organiser. I am 
of the other Special Interest Groups happy to handle a transfer as democratically 
(Autonomic, Respiratory or Somatosensory) and amicably as desired. Anyone with 
during the first half of 1997. Please let me have views or nominations should e-mail me 
any suggestions you may have. (barry.hirst@ncl.ac.uk) by 1 July 1996. 

Julian F R Paton Barry Hirst 

mailto:barry.hirst@ncl.ac.uk


RENAL PHYSIOLOGY 

Manchester Designated Meeting 
The Manchester Meeting was rich in material 
for the renal physiologist. No fewer than four 

of the symposium lectures were of direct 
interest to renal researchers: Michael 
Kavanaugh (glutamate transporters), Craig 
Smith (urea transport), Siren Nielsen (water 
channels) and Steven Hebert (calcium 
receptor) gave fascinating presentations. The 
associated talks by Steven Karlish, Yasunobu 
Okada and Walter Boron, were equally 
memorable. With some twenty six other 
presentations in the renal area this Meeting 
must rank as one of the best supported ever 
within the renal Group. It seems, however, a 

Thi wokshp i inendd t bea framwhee areltivly 

workhopis itened xperenc seor tosewithlitle in he 

little inappropriate to be separating out one 
area of interest. This Meeting was about 
fundamental mechanisms of epithelia and 

there did not seem to be an interface on this 
occasion. 

The Meeting was held in a single Session 
without groupings of abstracts. I have heard 
nothing but praise from those who attended 
and our thanks must go to Maynard Case, 
Roger Green and Peter Brown for providing 
such an enjoyable time. The next Session of the 
Renal Group is planned for the Leeds Meeting 
of the Society, in September. 

David Potts 

malnuberofpartcipan~ts will learn about (and exchange 
.ehniques Thein conjunction with microscopy. 

feetchniques, or for those who use these techniques but 
woud lke o larnrno aoutthebacgrond o teiruse Th wrkhop will consist of talks and practical sessions on 

eletrphsioogcatehnqus ad n igh mcrscoyflorececemicosop anid confoc4l microscopy The workshop is 
beig uninwthonuntioan imeiatlyprcedng te sietiic eein of the Physiological Society which is being 

The peaersandtutrshe orksop . Eermtt Leeds) Dr H. Gundlach (Carl Zeiss Jena,or illincudeDr 

Thet, wrkshoal inteestedMem~rsis pen an Affliate of telPhsioloiRolSociey or osaoMiiracopiaocietyty 
None of these societies. However if demand 

excedsavilalepreerenehe lacs wll e gven o Mmbes ad Affiliates. Although there is no registration fee for 
pariciatinorkhopi tis prorregstrtio isesental ecasethe number of participants will be stitylimited to 1$. 

Reqest fr shulrgitraiobeinicaedin riingtoProesor Clve Orchard, at the address below, as soon as possible, 

Accomodtio (bd orkhopcan bebooked for the nights of 8th, 9th and 10th ofad brakfst)forthoe atendng he 
Sepembrofreidecei ahal t he 

attndig he cietiiceetngof he 

For he hysoloicaSoiet: Pofesor 

nivrsiy f Leds Tis ookngcan also be extended to subsequent nights for those 
hyiolgicl ocityas wel Morning coffee, buffet lunch and afternoon tea will also 

liv Orhar (t whm equiiesand requests for registration should be addressed) 

Department~~ ~ of Phyiolgy K~ University of~o4X ~LedLesN2 
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THE CHANGING FACE OF PHYSIOLOGY AT FARNBOROUGH
 

Mike Harrisonreports 
on the changes which have 
taken place at Farnborough 
since the Second World War 
and seeks collaborationwith 
physiologists. 

,p 

F or many years the Army Personnel 
Research Establishment (APRE) and the 

Royal Air Force Institute of Aviation Medicine 
(IAM), both located in Farnborough, 
Hampshire, have provided opportunities and 
facilities, unique in the UK and elsewhere in 
Europe too, for human factors research 
embracing virtually all aspects of physiology, 
psychology, and human engineering. Now 
these two organisations have been combined 
into one - the Centre for Human Sciences 
(CHS). 

The CHS was established in April 1994 as a 

business sector with the Defence Research 

Agency (DRA), itself a division of the Ministry 

of Defence's Defence Evaluation and Research 

Agency (DERA). The CHS brought together 
not just the APRE and the IAM, but also other 
human factors groups: psychologists from 
elsewhere in the Ministry of Defence 
neurophysiologists from the former Royal 
Naval Physiological Laboratory at Alverstoke, 
near Gosport, and the radiological protection 
specialists of the Defence Radiological 
Protection Service. 

Historical Background 

In their time both the APRE and the IAM 
played host to some early predecessors of the 
Society's Human Physiology Special Interest 
Group - the Climatic Physiology Group (still 
alive and kicking), the Exercise Physiology 
Group, and the Breathing Club. The APRE was 
formed in 1965, but its origins go back to the 
Second World War and the work of the 
Directorate of Biological Research. The 
Directorate was concerned with research into 
training methods, human engineering, 
psychological warfare, and human physiology 
- all conducted at a range of different locations, 
After the war the physiologists and 
psychologists were brought together at West 
Byfleet to form the Military Operational 
Research Unit, part of the Army Operational 

Research Establishment (AORE). Here the 
emphasis was on the application of the 
methods of the human sciences to a wide range 
of military problems. Then, in 1963, the AORE 
took over the Clothing and Equipment 
Physiological Research Establishment at 
Farnborough. Two years later the unit was 
renamed the Army Personnel Research 
Establishment, located at Farnborough right 
next door to the IAM. In 1972 John Nelms 
became Director, and under his leadership the 
APRE developed an outstanding reputation for 
applied research embracing all aspects of 

military human factors, ranging from 

ergonomics and vehicle design, to personnel 

selection, to nutrition, and to the physiology of 
environmental stress. 

The IAM originated as the RAF Physiological 
Laboratory at the RAE, Farnborough, in 1939. 
Its first Director was Bryan Matthews, a 
physiologist of international repute who had 
carried out research on hypoxia both in the 
laboratory, and for real in the Andes, and 
neurophysiological researches with Dr (later 
Lord) Adrian. At the time of his "secondment" 
to the Physiological Laboratory he was 

working with Sir Joseph Barcroft at 
Cambridge. 

From Wartime Work to the Present Day 

The pioneering - and highly dangerous 
wartime work of Matthews and his team of 
RAF officers into problems of providing 
protection against hypoxia, acceleration, heat, 
and cold, was continued by his successors - Bill 
Stewart, Peter Howard, and John Ernsting 
names very familiar, I am sure, to some of the 
more "senior" members of the Society. The 
IAM became pre-eminent in the field of 
aviation medicine, conducting both applied 
and basic research into the physiological and 
psychological factors which influence human 
responses to the stresses of flight. Stewart, 
Howard and Ernsting's tradition lives on in the 



CHS, with much of the work of the former IAM 
now being conducted within the Applied 
Physiology Department. Apart from the 
human centrifuge (soon to be decommis-
sioned), all the IAM's facilities have been 
transferred to the CHS - two decompression 
chambers, a climatic chamber, a vibration 
laboratory, sleep and isolation laboratories, 
noise and vision laboratories, and a laser 
laboratory. The APRE contributed its own heat 
and cold chambers, noise facilities, and 
exercise laboratory. This duplication of facili-
ties has created its own problems, as each has 
to recover its running costs, or be closed down. 

The work of the CHS can best be described in 
terms of six key capabilities. Two, "Human 
Protection and Survival", and "Human 
Physical Performance", are essentially 
physiological capabilities. A third, "Human 
Cognitive Performance", brings together 
neurophysiologists and psychologists. Two 
others, "Personnel" and "Human Factors 
Integration" are the province of Psychology 
Department, while the sixth, "Radiological 
Protection", is the responsibility of the Defence 
Radiological Protection Service. The table 
below describes these capabilities in more 
detail. 

Paying Our Way 

So far all this might sound merely like an exer
cise in rationalisation - bringing like
minded organisations and people together. 
There is one big difference between the old and 
the new, however. The CHS is part of a trading 
fund. The DERA is a government-owned 
organisation which operates as a commercial 
company, and which has to earn income from 
customers. This need to earn income applies 
throughout the organisation, at Division, 
Sector, and Department levels. Departments 
earn income and incur costs. The aim is for the 
former to exceed the latter, so justifying the 
departmental descriptor "Profit Centre" 
(although the profit is essentially nominal, 
representing the return to the Treasury on the 
investment required initially to establish the 
Trading fund). The manager of a Profit Centre 
undertakes business ,planning, financial 
management, sales and marketing, and is 
responsible for quality, authorises sales and 
projects, deploys resources to deliver products 
and services which earn income, and is 
responsible for achieving targets. This has been 
an interesting experience for a former research 
physiologist like myself! 
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CHS and the Physiological Society 

The disadvantage of having to pay our way is 
that our facilities, formerly "free" in that we 
never had sight of the true running costs 
(which were borne on the "vote" -ie, by 
taxpayers' money!), now have to recover their 
operating costs, and staff have to achieve 
project utilisation targets. Historically, both the 
APRE and the IAM provided physiology 
teaching support to university departments, 
especially by allowing students, usually MSc 
students, access to the environmental facilities 
for demonstrations, practical classes and 
projects. Visibility of the true costs of providing 
this support in the future may well deter these 
departments from seeking this "hands on" 
practical experience for their students, to the 
inevitable detriment of the education of human 

physiologists, ergonomists etc. But it is not all 
bad news. Provided there is funded work to be 
done, we now have far more freedom to 
actually employ students. The number of 
college-based sandwich course students 
spending a full year at the CHS has recently 
increased dramatically. 

Why should all this be of interest to the 
Physiological Society? Well, for a start, the CHS 
now represents the single biggest 
conglomerate of human scientists in Europe. 
These include not just physiologists and 
psychologists, but medical doctors, 
ergonomists, physicists, mathematicians, and 
engineers. A range of facilities is available for 
virtually every aspect of environmental 
simulation. But, most importantly for 
physiology departments, the CHS is required 
to offer a significant proportion of its research 
effort to external organisations. The CHS 
actively seeks collaboration with universities, 
with other government departments and 
agencies, and with industry. If you have 
something to offer which you think we might 
be interested in (or should be interested in) 
come and talk to us. 

M H Harrison 
Departmentof Aeromedicine andNeuroscience 

DRA CentreforHuman Science 
Farnborough 

Role Models for the next generation 

Science and engineering PhD students are giving secondary school pupils the benefit of their 
experience. About 500 doctoral students are taking part in the Pupil Researcher Initiative set 
up to boost the teaching and learning of science for 14 to 16-year olds. Funded by the 
Engineering and Physical Sciences Research Council and the Particle Physics and Astronomy 
Research Council, it is managed by the Centre for Science Education at Sheffield Hallam 
University. 
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THE MAGNOCELLULAR THEORY OF DEVELOPMENTAL DYSLEXIA
 

If I ]iddle class children are dyslexic; 
IV-working class children are thick". 

There are still people who deny that 
developmental dyslexia exists; they seem to 
suspect that the neurological terminology was 
introduced as the result of a middle class 
conspiracy to gain an unfair share of scarce 
educational resources for their children. But 
20% of children entering urban secondary 
schools in Britain are unable to read or write 
properly. The main reasons for this illiteracy 
are inadequate teaching and disrupted family 
life; but the reading of about 15% of boys and 
5% of girls is more than 2 Standard Deviations 
behind what you would expect from their 
general intelligence, and there is no educational, 
home or psychiatric explanation for this 
discrepancy. These children have 'specific 
reading disability' (SRD). It is equally common 
in Social Class V as in Social Class I, and those 
who accept that it has a neurological basis are 
happy to call it developmental dyslexia. 

However literacy is seldom the only problem 
faced by these children. Dyslexics exhibit a 
variety of other symptoms which suggest that 
it is a neurological syndrome caused by a basic 
abnormality of brain development. Three to 
four times as many boys as girls are affected. 
Over 60% have a close family member who 

was similarly affected, and recent linkage 
studies have implicated a genetic site on the 
short arm of chromosome 6 in the heart of the 
HLA region, which may begin to explain why 
dyslexics also have a greater tendency than 
others to suffer autoimune conditions such as 
asthma, eczema and hay fever. Moreover the 
developmental motor milestones, of crawling, 
walking and speaking, are usually delayed in 
children who subsequently turn out to be 
dyslexic. Their parents often report that they 
are remarkably clumsy, with 'soft' cerebellar 
signs. Characteristically they fail to settle to 
using one hand consistently for writing; they 
are notoriously bad at telling left from right; 
and they display many other signs of 
incomplete cerebral dominance. 

Post mortem and in vivo imaging 
measurements have shown that in most 
normal subjects one of the main speech areas in 
the cerebral cortex, the planum temporale, is 
larger on the left than the right. But in most 
dyslexics this structure is the same size on the 
two sides or larger on the right than the left. It 
seems from PET scanning that this is not their 
only abnormality. Another language area, the 
left insula, is significantly underactivated 
when dyslexics perform written language 

tasks. In addition post mortem histology of 
dyslexic brains has demonstrated developmental 
disturbances of cortical cytoarchitecture with 
ectopic neurones bursting through the surface 
layers to form 'brain warts'. These have been 
found all over the brain, particularly in the 
speech areas of the left hemisphere; but also on 
the right. In summary therefore the range 
of symptoms and the neuropathology of 
developmental dyslexia strongly suggest that it 
is a congenital neurological syndrome due 
to impaired development of the normal 
architecture of the brain, and not a middle class 
fraud. 

Reading Versus Speaking 

Learning to read is much more difficult than 
learning to speak. So long as they are exposed 
to speech children learn to speak without 
having to be taught. But few children learn to 
read without instruction. This is because 
writing is a cultural artefact rather than 
biologically evolved. The natural physiological 
unit of speech is the syllable, of which many 
millions are possible. The crucial feature of the 
alphabetic principle discovered in the Fertile 
Crescent only 5000 years ago is that the number 
of symbols required to represent speech can be 
reduced to a much smaller number, 30 or 40, if 
the sounds of syllables are split down into 
separate phonemes; these are the smallest 
acoustically distinguishable components in 
speech. Breaking syllables down into 
phonemes in this way is thus a cultural, man 
made, invention; and therefore children have 
to be taught how to do it. Phonological 
segmentation requires precise auditory 
frequency analysis; it does not follow naturally 
from the structure of speech. 

In addition familiar words, usually of only one 
syllable, can often be recognised visually in 
their entirety. The visual form of the whole 
word can be translated into its meaning 
without requiring any phonological analysis. 
This alternative 'visual semantic' route is the 
one used by young children for a few very 
common words when they are first learning to 
read, and by proficient readers for reading all 
familiar words. However for unfamiliar 
words, which are the majority for children 
learning to read, their phonological structure 
must be unpicked. 

Thus it is reasonable to suggest that either 
auditory/phonological or visual processing 
may be impaired in developmental dyslexics. 
But currently most psychologists believe that 



only phonological skills are affected, and 
impaired visual processing has no part to play. 
Nevertheless many dyslexics seem to have 
both phonological and visual problems; and 
there is increasing evidence that both auditory 
and visual processing may be mildly impaired, 
though often to different extents. More wide
spread disturbances than only phonological 
ones are what one would expect if the 
development of the child's whole nervous 
system is abnormal. 

Visual Transients, The Magnocellular 
System and Disordered Processing in 
Dyslexics 

A child learning to read needs to be able to 
sequence visual and auditory symbols rapidly 
and accurately. There is a component of the 
visual system which is specifically responsible 
for processing rapid temporal transients; this 
is the magnocellular or transient system. It is 
anatomically separate in the periphery. Retinal 
magnocellular ganglion cells have large 
receptive fields so that they respond 
preferentially to coarse spatial detail (low 
spatial frequencies), and they respond much 
more sensitively to changes in the visual 
environment (visual transients) than to 
steadily maintained, finely detailed, stimuli; 
and they do not show differential colour 
sensitivity. Colour and fine detail are signalled 
by the parvocellular or sustained subsystem.In the main visual relay nucleus of the 
thlasthe a teual relnucleus the 

thalamus, the lateral geniculate, the deepest 
layers relay only magnocellular input whereas 
the four superficial layers relay parvocellular 
signals. Magno and parvo systems project to 

separate laminae within layer 4 of the primary 
visual cortex (Brodmann's area 17); but 
thereafter the two interact greatly. 

The distinctive characteristics of the 
magnocellular and parvocellular systems 
mean that they can to some extent be 
distinguished psychophysically in intact 
humans. The magnocellular/transient system 
can be assessed by measuring low spatial 
frequency contrast sensitivity, flicker fusion 
frequency or motion sensitivity. Since the early 
1980s Bill Lovegrove and his colleagues in 
Australia have been amassing evidence that 
many dyslexics have impaired visual transient 
function. They have shown that most have a 
lower flicker fusion frequency and reduced 
contrast sensitivity at low spatial frequencies 
whereas at the higher spatial frequencies 
served by the sustained, parvocellular system 
their contrast sensitivity is normal if not 
superior to that of normals. We have 
confirmed Lovegrove's results and shown in 
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Fig 1. Steady state averagedvisual evoked potentials in response to a
 
low contrast(10%) chequer boardphase reversing10 times per
 
second. 16 normal readers, 16 dyslexics.
 
Note delayed response of the dyslexics.
 
addition that the motion sensitivity of 
dyslexics is impaired compared with normal 

and that their visual evoked potentials 
inresponse to transient stimuli are delayed
 
(Fig 1). In contrast their colour sensitivity 
seems to be normal. Thus many dyslexics
 
seem to ben ma t anyidysleisseem to have impaired transient visual 
processing, and this idea was given further 
strong support 	 when Galaburda and 
colleagues' showed that the magnocellular 
layers of the LGN 	intheir dyslexics' brains
 

were disordered, and that the magnocells
themselves were on average 10% smaller than 
incontrolbrains.
 

Binocular Fixation 
Many dyslexics complain that they can't see 
small letters properly. Often they say that the 
letters they are trying to read seem to move 
round the page, and move over each other; this 
instability must be very confusing. One 
important function of the magnocellular 
system is to help control eye movements and 
binocular fixation. 	 Impaired magnocellular 
function might therefore destabilise binocular 
fixation and cause letters to appear to move 
around. So we decided to measure how 
steadily dyslexic children could fixate on print. 
We found that indeed their fixation is often 
very poor. Their eyes moved around much 
more than normal readers' and so the letters 
they were attempting to read appeared to do so 
also. This may explain why they tend to make 
visual reading errors. 



We found that they made fewer of this kind of 
error if they were given spectacles for reading 
which has the left lens occluded with opaque 
tape (Fig 2). Occluding one eye in this way 
relieves the confusion caused by two images 
moving around and over each other 
independently. We found that in 8-10 year old 
children with unstable binocular control a few 
months' monocular occlusion for reading and 
number work not only reduced their visual 
errors, but also it helped the majority to 
improve their fixation permanently. The 

reading of those 
whose binocular 
control stabilised 
progressed twice as 
fast as those whose 
control remained 
unstable. We have 
confirmed this result 
in three separate 
controlled studies. 
But this simple treat-
ment is not effective 
in older children. 
Nevertheless it 
shows that the 
ocular motor conse-
quences of dyslexics' 
magnocellular 
defect are not irre-
versible; they can be 
remediated by ratio-

Fig 2. Occluding one eye for readingand nal treatment direct-
number work for 3 months can increase ed at their mecha
8 - 10 year old dyslexics' binocular nism, if this is given 

stability,and help them to learn to read. early enough. 

Acoustic Transients-Another Magnocellular 
Impairment inDyslexics? 

Although the auditory pathways do not 
demonstrate an anatomically distinct 
magnocellular system, they do have a 
specialised system for analysing acoustic 
transients. Discrimination between phonemes 
requires extremely precise frequency analysis. 
At the frequencies found in speech such 
accurate frequency tracking is carried out by 
auditory neurones which are phase locked to 
each peak of the acoustic wave. We have 
therefore studied phase locking in dyslexics. 
We have been able to show that the ability of 
many dyslexics to discriminate closely spaced 
frequencies by phase locking, and to detect 
phase differences between the ears, is 
significantly worse than in normal controls-
Thus their problems with phonological 
analysis may result from a low level auditory 

transient processing impairment which is 
analogous to their visual magnocellular defect. 
Paula Tallal has found a higher level 
auditory temporal processing impairment in 
developmental dysphasics which she believes 
may also be found in dyslexics. In support 
of this idea Galaburda and colleagues have 
recently shown that, like visual magnocellular 
cells, auditory magnocellular cells appear 
histologically abnormal in dyslexic brains. 

A Widespread Impairment of 
Magnocellular Neurones 

Thus it seems that the wide range of symptoms 
seen in developmental dyslexics may be 
caused by a widespread impairment of 
magnocellular neurones which are generally 
specialised for rapid transient processing. 
There are scraps of evidence suggesting that 
this defect is not even confined to the visual 
and auditory systems, but extends to other 
pathways, such as vestibular and motor 
systems as well. Dyslexics are notoriously 
clumsy; their balance is poor and they show 
other 'soft' cerebellar signs. It is possible 
therefore that in dyslexics a particular neuronal 
cell line contributing to temporal processing 
throughout the brain is selectively damaged 
during development. The most likely mecha
nisms would be genetic impairment of their 
development or autoimune attack in utero. 

Hemispheric Lateralisation 

None of these magnocellular impairments 

explain why dyslexics' problems are so often 
associated with signs of impaired lateralisation. 
Dyslexics' language areas are less asymmetric 
than normals'; they tend to be mixed handed 

and to have problems with judging left from 
right. Also where most subjects are more 
accurate in making verbal discriminations in 

the right hemifield and in their visuospatial 
judgements on their left, dyslexics tend to 
show the opposite pattern. Thus dyslexics 
seem to have incomplete cerebral dominance 
for language in the left and for visuospatial 
function in the right hemisphere, as Samuel 
Orton suggested over 60 years ago. 

Why should impaired magnocellular 
development lead to weak establishment 
of cerebral dominance? At present our 
attempts to answer this question can only be 
speculative; but we will be able to test them in 
the next few years using the new techniques 
for functional imaging. As we have seen the 
primary requirement for speaking, reading and 
writing, which are all mediated predominantly 
by the left hemisphere in normal subjects, is 



rapid, accurate processing of auditory and P . FROM 
visual transients. There is some evidence that I P 
the fundamental processing difference 
between the two hemispheres, upon which all 
the others depend, is that the left hemisphere is 
specialised for temporal sequencing and the
right hemisphere for holistic simultaneous 

parallel spatial processing. One possibility 

therefore is that the magnocellular input to the 
left hemisphere is greater than that to the right 
and that this determines their specialisation. If 
the development of magnocellular neurones 
was compromised this asymmetry of transient 
input in favour of the left might not be 
established properly. 

Developmental dyslexia is by no means the 
only syndrome that is associated with
abnormal hmserclateralisation. Poorly

hemispheric roorly 
established dominance has been found in 
developmental dysphasia, autism and 
schizophrenia. It is notable that all these 

conditions involve disordered language
acquisition and that they tend to run in the 

same families. The best predictor of future 
schizophrenic breakdown is a child's written 

verbal performance at age 10. Also adult 
dyslexics often have very high schizotypy 
scores. Of course this does not mean that all 

dyslexics are schizophrenic, or even that most 
dyslexic families will harbour a schizophrenic. 
But possibly one can consider abnormal 
hemispheric lateralisation as causing a 
spectrum of conditions running from dyslexia
which is common but causes the leastPulse 

disturbance of normal function, to schizophrenia 
which is mercifully much rarer, but far more 
disruptive. 

John Stein 
University Laboratoryof Physiology, 

Oxford 
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PUTTING THE PEP INTO SCHOOL PHYSIOLOGY
 

U nder a headline 'Professor Tries to Cure 
Sick Country', the year began at the 

Association for Science Education's annual 
meeting at Reading University with Dennis 

Noble of Oxford 
University throwing 
down the gauntlet 
on behalf of the 
British scientific 
community. Putting 
massive funding into 
science education, 
making science 
attractive to the 
young and cutting 
the science curricu-
lar straitjacket are 
the three steps 

necessary to save Britain from economic ruin. 
Although directed principally at government, 
Professor Noble's call to lift the nation's 
expectations of its budding classroom talent 
must warm the hearts of many professional 
bodies - the Physiological Society not the least 
amongst them - who work behind the scenes as 
the living links between the evolution of 
science careers in the coming millennium and 
an educational system which has supported 
secondary level science for the last half-century. 

A Shake up in Education 

By the Millennium, the National Curriculum 
and the forthcoming shake-up in the 16-19 
qualification framework will have contributed 
some desirable changes to school science 
education: less emphasis on facts and more on 
the development of experimental skills and 
scientific intuition, with a broadening of the 
curriculum so that future scientists will also be 
recognised for excellence in the arts and 
humanities. A recipe for a return to the good 
old days when scientists were all-rounders and 
free-thinkers, perhaps! But the new schemes of 
assessment and accreditation are in danger of 
outstripping changes to curriculum content. 
Without comprehensive rethinking in this area 
too, the educational framework could become 
an empty and rudderless vessel. 

Biology gives us an example of the problem. 
Always a popular science, it leads potentially 
to a wide variety of careers. To keep pace with 
increasingly vocation-directed training, the 
number of A-levels with biological content has 
risen from one to six in the past ten years. In the 
same period the physical sciences have been 
struggling just to retain their identity as 

separate disciplines in secondary education. 
Consequently, radical transformations in the 
style of teaching and curricular content of 
Maths, Physics and Chemistry have 
commenced under pressure from Higher 
Educational and professional groups. It is 
perhaps the fact that no crisis has yet appeared 
in recruiting students into Biological Sciences, 
Veterinary Sciences and Medicine that no such 
change has yet occurred in the school biology 
curriculum. 

Physiology in the Secondary 
Curriculum 

The introduction of modular A-levels by all 
examining boards has been a popular move to 
widen access to education and improve pass 
success rates. From an educational standpoint, 
modularization of science subjects carves them 
up in a way that allows A-level students to 
develop special interests. Modular biology 
offers in-depth approaches, for example, in 
ecology, molecular genetics, and health 
sciences on top of a 'core concepts curriculum'. 
This allows both specialisation in attractive 
(and well-resourced) topics and the exclusion 
of less attractive ones - typically 'old-fashioned' 
and non-applied things like systematics and 
biological diversity. What actually drives 
selection of optional topics in school is teachers 
deciding what baffles the class (and 
themselves) least in theory, and what they can 
properly resource in the practical lab. The 
result of selection patterns in the past five years 
has been better resourcing for popular modules 
(improved textbook coverage, new low-cost 
ideas for practical work), and increasing 
stagnation for less popular ones. 

So where does this leave physiology? A quick 
glance through any A-level syllabus shows that 
around 50 % comprises topics which come 
broadly under the umbrella of animal and 

Table 1. Animal physiology topics in 
the Biology A-level curriculum 

Membrane structure and function 
Cell and tissue structure 
Neurobiology 
Systems physiology (nutritional, 
respiratorv, renal, cardiovascular) 
Reproductive and developmental biology 
Homeostasis and endocrinology 
Exercise physiology 
Immunology 



plant (mostly animal) physiology (see Table 1). 
Because it is not viewed as a trendy subject, 
physiology rarely receives in depth treatment 
as a progressive contemporary science as, for 
example, does biotechnology and molecular 
genetics. 

Stale Facts, Half Truths and an 
Out-dated Science 

Topics like cell biology, the physiology of 
human systems, principles of homoeostasis, 
locomotion and exercise are quite rightly 
located in the core part of the A-level biology 
curriculum. However they are, as a result, 
wrongly perceived as being not only timeless 
but unchanging. Large numbers of school 
teachers are still using A-level textbooks last 
revised over ten years ago. But even those 
published since 1992, whilst bristling with 
exciting new Health Science topics like AIDS, 
abortion and addictive drugs, contain the 
physiology of half a century ago or more. 
Oversimplification of stale facts has led to the 
propagation of half-truths and inaccuracies. 
No current biology A-level textbook shows, for 
example, the correct structure of a membrane 
phospholipid or describes a correct model for 
the resting and action potentials of excitable 
cells. The structure of tissues like bone, the 
central nervous system and skeletal muscle are 
still drawn and labelled as they were in 
physiology textbooks of the 1950s or before 
(when did you last hear the word 'dendron' 
used?). 

The flavour of physiology as a practical science 
presented to A-level students is still more 
lamentable. Nowadays they can get switched 
on to the experimental bases of photosynthesis, 
tissue respiration, enzyme function, even 
recombinant DNA technology and cell culture 
in the school classroom. Faced with the choice 
between these easily executed (and assessed) 
practicals, often in affordable user-friendly kit 

form, and purchasing 
expensive and compli-
cated equipment for 
practicals on lung func-
tion or the electrocardio-
gram, it is not difficult to 
see why there is 
precious little classroom 
practical physiology, 
Small wonder that 
students learn and 
remember the names of 

the authors of their biochemical knowledge 
(Watson, Crick, Calvin and Mitchell) but see 
physiology as a faceless science whose authors 
(Pavlov, Starling etc.) lived a very long time 
ago. 

Time for a Change 

involved in secondary education is thin. The 
involdin S ecao is nT 
Physiological Society's declared aims for 
education are set out in brief in Table 2, and the 
Education and Information Sub-committee has 
done much since it was set up nearly 30 years 
ago to further these aims. But the time has 
clearly arrived for pressure from influential 
groups to bring about widespread reform of 
the way physiology is taught at grass roots 
level throughout the secondary education 
system. 

Table 2. Education Policy of the 
P as applie to 

Phyolo 
sho 

Promotion of awareness of Physiology 
among younger schoolchildren 
Support of teaching programmes and 
colloquia 
Provision of information on Physiology as 
a career 
Promotion of workshops highlighting 
advances in experimental techniques 
Organisation of workshops for sixth-form 
teachers 

Here are a few ideas for action: (1)Professional 
physiologists should put pressure on the 
SCAA and examining boards for a review of 
physiology and health science in the biology 
curriculum from GCSE onwards. (2) New 
textbooks need to be written for schools by 
university academics and not by schoolteach
ers, to stop the cycle of stagnation and to 
present physiology as a contemporary 
practical science. (3) A massive exchange of 
teaching ideas between university and 
secondary level biology teachers should take 
place. (4) University departments should 
search their hearts and their storecupboards 
and lend out or sell off obsolete equipment to 
schools and colleges. Hardware for undergrad
uate physiology classes of 20 and 30 years ago 
was built to last, if you have any surplus to 
requirements it can be put to good use by a 
local sixth form biology class! (5) The scheme 
for Sixth Form Workshops in university 
departments of physiology should be widened 
on a nationalbasis. 

Laurie Haynes 
School of Biological Sciences 

University of Bristol 
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LETS TALK ABOUT FUNDING FOR NEW LECTURERS 

am not the first one and, alas, will not be the 
last one in this situation - being rejected. But 

despite the dented pride, if one is positive 
enough, one should still strive to search for 
some understanding. More importantlyperhaps, to search for some solutions to this 

acute problem of our times. It affects most of 
the scientists and is called research funding. 
However, there is one particular issue I would 
like to raise for a wider discussion; that of theewl-a leturrs.fundnghe or onte 
funding for the newly-appointed lecturers.
From my own experience and from other 

sources, I know that many newly-appointed 
lecturers encounter serious difficulties in 
obtaining their very important first grant, 
which can 'establish' themselves both within a 
department and as an independent researcher.~Another 

Aforward, 
A Special Cate g ory? 
In raising this problem a justifiable first 
question would be "Do these people constitute 
a special category with the academic and 
scientific community?" The simple fact that 
various granting bodies do have special 
policies regarding first applications from these 
researchers suggest that the answer should be 
to the affirmative. In recognising such a special 
status, one should also remember that, despite 
the certitudes a new appointment brings with 
it, new lecturers, moving to a new 
University/laboratory have to face an uphill 
struggle. They are leaving behind good, 
reliable and expensive equipment (as well as 
running costs). Armed only with new ideas, 
they have to raise the necessary money to 

implement them and initiate from scratch what 

they would hope would become a new 
'operation'. They may also want to change the 

direction of their research or the experimental 
models used. 

If this is the problem, then are there any 
possible solutions? We now live in a world in 
which the continuous increase in the cost of 
science makes the ever-decreasing funds 
available appear even smaller. On top of this, 
the percentage of successful grants continues 
to spiral downwards. The Wellcome Trust 
states that the current rate of successful 
applications is just 18% and very likely to 
decrease further in the foreseeable future. I do 
not have any ready-made solutions to an old 

way"elivebu Ihat if ne ccets he ole
British saying: "where there is a will there is a 
way", but I believe that, if one accepts the role 
of the lecturers in the academic community, a 
wider debate must be initiated about both 
these roles and the means of support which can 

or should be provided. 

A Dedicated Fund? 
Obviously, a simple solution such as the 
automatic granting of the first application 
would be ideal, at least from the researchers 

standpoint, but it is likely to be dismissed 
out-of-hand by the major funding bodies as 
unrealistic. They could claim that special 

policies are already in place to deal with such 
applications. While this is generally true, thesepolicies are designed just to provide the 
background for a more favourable look at theapiain.Bt nraiy tteedo h 

applications. But, in reality, at the end of the 
day, these applications will finally go and 
compete on the open market, in competition 

option, which I would like to put 

would be to formalise a commitment 
to new lecturers by the creation of a special, 
dedicated fund representing, for example, a 
certain percentage of the total money allocated 
by funding bodies. All new lecturers which 
remain unfunded within 2 - 3 years of their 
appointment could apply to this fund through 
normal grant submission procedures. 
Obviously, the same peer-review system will 
be applicable for scrutinising and taking the 
financial decision. The main difference would 
be that, in the final decision process, like would 
be compared with like. 

Support from the Universities? 

In expanding the perspective of this discussion, 
I suggest that a longer term solution to this 

problem should probably involve the support 

of the Universities. At the present time, each 
University provides a certain amount of 

start-up money, depending on its financial 

situation. This is generally insufficient to fund 
the establishment of a new laboratory and it is 
understood by both parties that it falls on the 
new lecturer to find the necessary money. 
However, by appointing a new lecturer, the 
University makes a long-term investment and 
it would obviously be in its interest that this 
investment becomes successful as quickly as 
possible. Why not then envisage a system in 
which the decision of a University to release 
and advertise for a new lecturer position 
would be associated with the University 
raising a specified amount of money,
 
significant enough to allow the full initiation of
 
a research project - at least as a one-man-band. 
In this context it might also be the case that the 
submissions for a lecturer job should also 
include a full grant proposal. During the 

a e nuh toallowatheafull initiation o 

process of decision for the list of interviews, the 
University could use the assessment of the 

http:apiain.Bt


grant proposal as an extra criterion for 
decision, especially since a significant part of 
the lecturer's job is to provide a strong research 
output. 

A scanning of the research intentions in a more 
formal way could always help in this 
assessment, and a panel of external reviewers 
could always be used to provide the necessary 
expert opinion and objectivity. Even if this 
point of view would be generally acceptable, 
the major question still to answer is from 
which source should the Universities raise the 
start-up money? A "simple" solution, for 
example, would be the establishment of a 
central fund receiving a certain percentage 
from all those institutions (governmental or 

Medical Researchers 

Challenge the 


Antivivisectionists

UTD 

T 	 he Research Defence Society 
launched a new poster campaign in 

April. The eye-catching posters encourage 
people to make the link between animal 
research and the medical benefits of that 
research. By saying "open your eyes", "think 
before you speak" and "listen before you 
judge", RDS challenges the politically correct 
beliefs underlying much opposition to animal 
research. 

There is a booklet accompanying the poster 
campaign which takes some thoroughly 
researched examples from medical history to 
show the role of animal research in advancing 

[ 	 61. 

charities) which are currently involved in 
funding scientific research. 

It would obviously be very easy to attack any 
of the practical proposals I put forward and 
consider them as unrealistic. The latter might 
be so, but the purpose of this article is not to 
propose some final solutions but rather to open 
for a wider discussion the problem of research 
funding in British Universities - particularly 
for new lecturers. This topic might be quite 
relevant at a time when the government is 

preparing to initiate a new review of Higher 
Education. 

Emil C Toescu 
Departmentof Physiology 

The Medical School 
University of Birmingham 

medical science. Major advances covered 

include the polio vaccine, insulin for diabetes, 
penicillin, anaesthetics and blood transfusion. 
To bring it right up to date, it also includes brief 

examples of recent animal research aimed at 
finding solutions to serious illnesses such as 
cystic fibrosis and Alzheimer's disease. 

The booklet also includes sections on 
laboratory animal welfare, and the scientific 
effort devoted to reducing and replacing 
animal experiments by developing non-animal 
methods. 

For further informtion contact: 

Barbara Davies, Deputy Director. 
Tel: 0171 287 2818 

Dr Mark Matfield, Executive Director.
 
Tel: 0171 287 2818 or 0860 898030 (mobile)
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ASPECTS OF THE SNEEZE
 

"This 

M ankind was created by a sneeze (Fig 1). 
The Greek demi-god Prometheus had a 

studio in which he made clay figurines in 
godlike shape. One day he went outside, 
opened a snuff box and collected a beam of 
sunlight in it. Back in the studio he reopened 
the box, the sunbeam escaped into his nose and 
eyes, and he sneezed sunlight over the dolls. 
They came to life and were the first human 
beings. Jews and Christians may well be 
sceptical about Greek mythology, but there is a 
similar story in their own version of the origin 
of life. When Adam bit into the apple 
presented to him by Eve, he sneezed and 
scattered original sin around the world, where 
it lay waiting to infect human beings'. Thus in 
Greek mythology the sneeze was the beginning 
of good life whereas in Judo-Christianity it was 
bad and predicted evil events. This confusion 
between the good and bad aspects of sneezing 
has persisted throughout the ages. 

"Bless You" 
Sneezing has long been seen as a sign of 
developing respiratory illness, and especially 
associated with pneumonic plague. This was 
recognised by Hippocrates, and well-
documented by Eucidides who graphically 
described the events of the great plagues of 
Athens. However, Aristotle believed that the 
sneeze was almost holy, since the head is the 
seat of genius and the sneeze arising from the 
head is a kind of offering to God. Being logical 
he also believed that the fart was evil, going 
downwards towards the underworld. 

Somewhat later, the Romans regarded the 
sneeze as a sign of impending illness and 

is the way 

the world begins. 
Not with a bang 
but a sneeze. 

(With apologies to TS Eliot) 

possible death. Long before the Anglo-Saxon 
"bless you" and the German "gesundheit", the 
Romans were saying "absit omen" as a 
warning to those who sneezed. Loosely 
translated it means "take heed of the sign". 
The first use of "bless you" is always attributed 
to Pope Gregory. He certainly composed a 
benediction for people who sneezed, and 
"bless you" is the English equivalent of the 
Latin benediction. 

Another example of the sneeze as a sign of 
impending disaster is illustrated by the events 
that occurred when the Spanish armies first 
invaded Central America. The defending 
Indian tribes lined up on the shore, with their 
leader the Cacique in the middle. As the 
Spaniards came ashore, the Cacique gave an 
enormous sneeze. This was regarded by the 
Indians as predicting disaster. They turned tail 
and fled and the Spaniards came ashore 
without resistance. Whether that was a "good" 
or a "bad" sneeze depended on which side you 
were on, but it is clear that the sneeze influenced 
the course of Central American history 

The sneeze figures much in folklore and 
literature, but little in medical books and 
hardly at all in physiology texts. Medieval 
herbals describe various remedies for sneezing, 
one of the more fanciful being the placing of a 
camomile flower in each nostril. Presumably 
this has to be done in anticipation of the sneeze 
rather than during it. Although sneezing can
not be induced voluntarily, it can result from 
emotion, as any dog owner returning home 
knows. (If the owner sneezes it is allergy, if the 
dog does, it is love.) 

'This paragraphwas to have been the prologue to a chapter with G. Sant 'Ambrogio on the history of 
respiratoryreflexes. However O.UP.deleted it, presumablybecause it would have offended Greek 
mythologists. 



Sneezing, Sex and Orgasm 
Another aspect of sneezing is its closeAnoter spec isofsneeingis cose 
relationship to sexual activity. The honeymoon 

thatcold is a well-established phenomenon 
affects some women immediately after their 
marriage. It consists of sneezing and rhinitis, 
but there is little evidence that it is due to an 
infection. The French are more precise when 
they refer to it as la rhinite hysterique. It is 
probably analogous to the sneezing and 
rhinitis that sometimes occur during 
psychoanalysis, especially at the phase of 
transference. Psychoanalysts have many 
speculative explanations for this phenomenon; 
Freud certainly believed in the functional and 
psychological connections between the nose 
and the sexual organs, for many years being 
under the bizarre influence of the rhinologist 
Wilhelm Fliess. However, to explain the 
honeymoon cold we do not need to turn to 
psychoanalysis; the sneeze is a strong and 
well-established defensive reflex, and 
presumably the woman is defending herself 
from a fate that is worse than death. 

More serious is the sneezing that sometimes 
occurs in men at orgasm. This is a rare but 
well-documented condition that, to put it 
mildly, can be inconvenient. On occasions 
drastic treatments have been attempted, 
including cauterisation of the nasal turbinates; 
the modern equivalent to this would 
presumably be a capsaicin desensitization as 

used to treat hay-fever. Possibly in mediaeval
times the remedy was for the man to put atiethrmdywsfrhe anopua
camomile flower in each nostril before sexual 
intercourse." 

Entertaining the Sneeze 
One final cause of sneezing may be mentioned. 
In Hungary the sneeze is regarded as an 
indication of insincerity or even lying. This is 
illustrated by Kodaly's opera Hary Janos. Here 
the opera opens, before any singing, with the 
main character on the stage producing a hefty 
(voluntary?) sneeze. This is to warn the 
audience that what is to follow must be taken 
with a large pinch of salt (or snuff?). 

This article opened with a sneeze, 
and will close with Montaigne: 

ble nd s Ghe lp"sto o 
toethat sn W od ce 
three sors ofewid: thatissuin 
frm bows oo inde that 
from below is too indecent; that 

from the mouth implieth some 
reproach of gourmandize; the third 
is sneezing: and because it cometh 
from the head, and is without 
imputation, we thus kindly entertain it." 

I Widdicombe 
Department of Physiology 

St George's HospitalMedical School 

2A ribaldcolleaguehas suggested that the best solution would befor the man to wear a condom on 
his nose. 

John Widdicombe's six-year term of office as 
Treasurerof the Society ends in July of this year. 
We shall all miss his support and tireless work 
for the Society. I, for one, would like to say a 
special thank you to John and his staffat the 
Treasurer'sOffice, who nurturedme through 
with theirhumourand help, when I took over 
as a very naive Editorof the Magazine. 
SW 

John performing
 
one of his more
 
onerous duties as 

Treasurer. 

L-R: Jim Gillespie, 

Ole Petersen, John
 
Widdicombe and
 
Brian Harvey.
 

John and his staff in the Treasurer'soffice. 
L-R: John, Victoria Penrice,Ron Edmondson 
and Jay Solanki. 



MYSTERY OBJECT 

COMPETITION AT KING'S 


The Society's joint working party with the 
Science Museum, which aims to discover 

and preserve historical physiological 
equipment, held another 'Mystery Object' 
competition during the Sceintific Meeting at 
King's College in December 1995. Manned by 
Catherine Cooper from the Science Museum 
and Tilli Tansey, the object (pictured) was 
displayed at the entrance to the posters and 

OUT OF THE MOUTHS...? 

Oral history is a tricky business. Coaxing 
people to bare their souls on tape can often be 
difficult enough, but then dealing with their
fond memories - listening to, transcribing and 
editing the scripts is far worse. It is only 
afterwards that one discovers that the 
afterar th ato derswasflat thata tle) 
microphone battery was flat; that the (female)interviewee's jangling necklace obscured all 

her most indiscreet, and thus most interesting, 
remarks; that the traffic roar outside the lab has 
recorded so well it dominates the entire 
conversation; and that your high-speed 
dubbing machine has not made security 
copies, but superimposed two sets of valuable 
material, thus rendering both useless! 

Transcription though brings a special quality to 
the whole exercise. I am lucky enough to be
able to employ an excellent transcriber for 

many of my interviews, but others are not so 

fortunate. 

Reading and editing transcripts over the past 
year or so, I've discovered a strange, 
surrealistic world of physiology. I was, for 
example, startled to learn that both Edith 
Bulbring and Mary Pickford had spent 

demonstrations, and thus attracted a lot of 
attention. Many members entered into the 
spirit of the competition, trying to work out the 
purpose of the apparatus. Others attempted a 
blind guess, a technique that produced some 
wild suggestions, not all of them fit to be 
repeated. In total 56 people were brave enough 
to enter, and three very nearly identified the 
correct purpose of the instrument, and thus 
entered the draw for the by now traditional 
bottle of whisky. 

The so-called 'Frog-pistol' was invented by 

Emil Du Bois-Reymond, and manufactured in 
Paris at the beginning of this century. A frog 
gastrocnemius - sciatic preparation was 
mounted on the glass plate inside the glass 
tube, in such a way that the nerves could be 
connected to the keys at the top of the pistol 
grip. When the keys were depressed and 
contact made, the muscle could be seen to 
twitch. The wooden 'pistol' handle permitted 
the preparation to be passed from student to 
student - an early demonstration tool! 

Tilli Tansey 
The Wellcome Institutefor the Historyof Medicine 

formative periods working for Stalin, and that 
Hugh Davson had studied jocular fluids. But 
the undergraduate student who measured
thicker fusion seemed strangely familiar. In 

contrast, there's some unfamiliar equipment
around. I particularly liked the 'repiratory lab's 
disintegrating sporameter', but puzzled for 
long over 'high powered glue' before 
deciphering trypan blue. That old friend, the 

,atmtcnrossse'feunl'automatic nervous system' frequently 
appears, a new twist being reported in an
interview with WDM Paton who spoke, 
apparently, about 'synthetic nerves', 

pneuromuscular locking agents' and the 
'dictating membrane'. The neurosciences seem 
strangely susceptible to transcription 
errors - whilst Sir Bernard Cats is perhaps 

understandable, the pharmacology of 

'dopey-mean' might worry one of Snow 
White's little friends, and work on the 'spite
potential' surely has no place within the 

physiological community. But sometimes it is 

impossible to penetrate the world of the 
transcriber, and one has to admit defeat - any 
suggestions for an interpretation of 'litter 
phorus forric' in an interview about 
autoimmunity? Even the original speaker can't 
understand what he said! 

Tilli Tansey 
The Wellcome Institutefor the History of Medicine 
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EIGHTEEN MONTHS IN THE LIFE OF ....
 
Reflections of a Physiologist After Returning from the US
 

_students 

Setting the Scene 
I returned to the UK some 18 months ago after 
spending three years working in Richard 
Tsien's group at Stanford. Currently my group 
consists of myself and four students who have 
been with me from 4 to 11 months. Many 
people have questioned why I ever came back, 
since clearly both the funding opportunities 
and personal rewards in the US were clearly on 
another level to those found within the UK. At 
the time my reasons were manifold, although 
amongst the strongest incentives to recross the 
Atlantic were facets of US society that I frankly 
found troublesome to live with. I also had a 
strong desire to put back something into 
British science and education, which I felt had 
given me an excellent start in research. I think 
with hindsight, that whilst overseas my heart 
had grown a greater fondness for British 
academia than it deserves. However, having 
said this, on balance, I do not currently regret 
my decision to have returned. 

Before I describe the what I view as the pros 
and cons I perceive with science back here, I 
feel I must make the point that I have been 
amongst the more fortunate of those making 

the return trip from the US. The reason for this 
is that I came to a position at the MRC's 
Laboratory of Molecular Biology in 

Cambridge. Fortunately for me this meant, 
unlike many others in my position, I was 
awarded a generous start-up equipment 
package equal in value to something like 70npackge qua ike70%invale t soethng 
of what my peers in the US were receiving. I 
also have my consumable costs covered and,

als hae mcosumblecoss cverd ad, 
undergraduateshould I so chose, have no 

teaching responsibilities whatsoever. This has 
allowed my group to get off to a good start and 
begs me to consider how I can maintain the 
momentum into the future. 

Why leave the financial 
comforts of the United States to 
run a research group in Britain? 
Andy Randall talks about the ups 
and the downs, the pros and the 
cons and why we need to 
nurturegood post-doctoral 

in this country. 

Guns and a Divided Society 
Starting with the good news; it is easy for me to 
say that as a society in which to live and work, 
the UK is far preferable. I found US society to 
be so tainted by the individual's unerring 
vision to get ahead and stay ahead at all costs 
that it was always a niggling worry that my 
own comfortable financial and social position 
was generated at the expense of others less for
tunate. To me the constant bombardment of 
rampant commercialism in the face of little or 
no public health care, bills to refuse education 
to the innocent children of illegal immigrants 
and a poverty gap as wide as the Grand 
Canyon were constant barometers of a society 
in some way going wrong. The greatest 
madness for me however was, and is, the 
heart-felt right to own and use a gun that many 
of our, otherwise seemingly sane, American 
cousins preach. 

Getting Ahead at any Cost 

Away from the gunshot deaths on the streets 
and closer to home within the hallways on US 
academe things seemed somewhat rosier. Even
here, however, a dog-eat-dog frontier spirit 

was often present. Compared to the UK I found 
much higher numbers of people desperate to 
promote their own careers at almost whatever 
cost possible. A reflection of this was the way 
in which people spent as little time as they 
could in helping inexperienced PhD students 
to make a start in research. I always puzzled athow those who often voiced resentment about 
hai to waste tie rinnt ot 
having to "waste" time in training others got 
their own start in research. Presumably 

someone had showed them a thing or two! 
Back in Blightly science still seems somewhat 
more of a gentlemanly team effort with people 
often prepared to help out or lend advice 
with no obvious short-term advantage to 
themselves. Although it is debatable, given 
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equal resources, which system would provide 
the most answers in the least time? I know I am 
now working in the system I find preferable. 

The Problems with the UK 

So where do I perceive the problems in this 
country? Well, as we are probably all aware, in 
the main they seem to revolve around funding. 
In a personal respect this is manifest in the fact 
that I am broke. Whilst in the States as a 
post-doc I earnt about £ 4,000 p.a. more than I 
do here as a group leader. When coupled with 
lower tax and a much lower cost of living, this 
has required quite a change of lifestyle. it is 
disappointing to have a constant overdraught 
that I cannot seem to shake off. With millions 
unemployed and thousands homeless, I do not 

The MRC Laboratoryof Molecular Biology group. 
Clockwisefrom left to right;Nicole McNaughton, 

Anna Webb, Fred FrischknecntandAndy Randall. 
(Group member not in photographJack Mellor) 

want a new car or a big house, but it would be 
nice not to have to worry about the cost of 
going out for an evening or the price of a rail 
fare to visit a friend. Of course, personal 
finances eventually effect scientific output. 
Apart from the fact that financial worries can 
distract from one's day to day concentration on 
scientific matters, time becomes money. I have 
found that the need to fix my own car, decorate 
my own flat and perform numerous other such 
jobs I would rather pay someone else to do 
(presumably keeping them of the dole queue) 
is keeping me out of the laboratory, where I 
should, and would much rather be. 

Smaller Slices of the Pie, or no Slices 
at all? 
Within other aspects of science funding there is 

an increasingly smaller pie to be sliced up. I 
recently read of further cuts to the MRC 
budget, and understand that large numbers of 
highly rated grants are not be funded. Of 
course, there are many other deserving bodies 
rightly crying out for funding and it looks like 
we in science should expect no change in the 
foreseeable future. However it does seem 
remarkable to me that the MoDs budget is 
about 140 times greater than the MRCs. Indeed, 
an amount equivalent of approximately. 40% of 
the total MRC budget is "spent" each year by 
the RAF accidentally crashing Tornado fighters 
in routine training. Government attempts to 
encourage interactions between rich industrial 
concerns and academia would, on the surface, 
seem commendable. However the amounts the 
government are putting in are seemingly not 
new funds but are simply being removed from 
the usual research council provisions. It seems 
to me that in this way academic research 
directions are in greater and greater danger of 
being dictated to by how drug companies think 
they can make a fast buck. It is not difficult to 
see how many of the most important advances 
to spring forth from the universities in the past 
would have been greatly delayed if such 
market forces had then been in operation. 

More Teaching, Less Funding, Fewer 

Post-docs 

It looks to me as if British science is being 
'ghettoised'. Academics have more pupils to 
teach, less money for equipment and 
consumables and labs which are increasingly
being staffed by PhD students. The lack of 
good post-docs working in this country rings 
alarms bells loud to me. No one can blame 
young people for crossing the Atlantic or even 

the English channel having completed their 
PhD. I did it and my advice to others who want 
to get ahead, is generally to do as I did. 
Looking around at recent faculty appointments 
in Britain, the large majority seem to be going 
to those who have previously been post-docs 
abroad. For instance, my division in 
Cambridge was formed in late 1992 and every 
new appointment (and as far as I am aware just 
about every candidate we considered closely) 
went to someone returning from either the 
USA or Germany. This seems to be a major 
problem for science here. Our laboratories are 
full of students who have good undergraduate 
educations but obviously have little 
experience. In contrast, in the lab at Stanford in 



which I worked there averaged about 5 
post-docs for every PhD student and the high 
powered atmosphere lead to everyone was 
putting in something like 30 to 50% more hours 
per week. Competing on the world stage with 
such opposition is clearly at best difficult, and 
at worst impossible. I would dearly love to 
have a well trained post-doc in the lab. Since an 
experienced person without administrative 
duties, and therefore ever-present in the 
laboratory, could help iron out some of the day 
to day glitches of research and provide another 
viewpoint or experimental idea, whilst 
themselves picking up some knowledge 
required to run their own show. I hold out little 
hope of getting such a person, for when I have 
glanced at the CVs received from applicants to 
other electrophysiogist's post-doctoral job 
advertisements they have generally been very 
discouraging. 

We Need our Post-docs to Stay in 
the UK 

Another aspect about the lack of talented 
post-docs is that although there currently 
seems to be a high enough volume returning 
from abroad to fill group leader posts, these 
people have had little or no opportunity to 
passively absorb ways of running a lab within 
the British academic system. For instance they 
may have had little call to learn the skills of 
generating maximum output from a limited 
budget, and are unlikely to have spent much 
time having to train or motivate research 
students or inexperienced post-docs who will 
clearly make up the bulk of their research staff 
in the UK. How can we get the post-docs to 
stay. Well I am afraid we clearly have to make 
research here more attractive, which primarily 
means providing experimental resources to 
match those found in the US or certain parts of 
Europe. I imagine better salaries might help 
too, although this never formed part of mymotivation to leave the UK.le 

In conclusion I have the impression that things 
here are still on a steady decline. However we 
do not seemed to have reached a stage at which 
this can not be reversed. Promotion, in the 
eye's of the of the general public, of what good 
medical research in this country has achieved 
in previous years, would seem too crucial. For 
it is clear that they must eventually foot the bill 
if we in anyway wish to maintain a position of 
importance in world science. Whether the 
population as a whole care about this I know 
not. I suspect that at one end of the spectrum 
the homeless and unemployed and at the other 

Andy Randall's leavingparty at Stanford, 
with Richard Tsien's group. 

those awarding themselves vast share options
and salary rises do not care if we do good 
research or not. However, I for one still cling to 

a hope that many others, if well enough 
informed about our works, may think our 
continuing existence is justified. 

Andy Randall 
MRC Laboratoryof Molecular Biology 

Neurobiology Division 
Cambridge 

This new section, Physiologists at Work, 
was started in the Spring Issue of The 
Magazine. If anyone would like to write a 
similar piece about their career / work in 
physiology,please contact the Editor. 

Teaching train on track 
Alison Utley asks why academics should 
learn how to lecture when their careersr h o to ec u e w n t ei ca e s 
depend on research. As the notion of 
students-as-paying customers gains firmerground, they are increasingly unlikely to put 
up with bad teaching. However, the 
accreditation steering committee, chaired by 
Nottingham Trent vice chancellor Ray 
Cowell, of the Staff and Educational 
Development Association (SEDA) has 
devised a scheme which aims to ensure a 
common and appropriate standard for 
lecturers. 
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TRIDENT PLACEMENT SCHEME 

TARGETING GOOD STUDENTS 

This is a national scheme for GCSE students 
to enable them to gain experience of a 

working environment outside of school. The 
types of placements are varied and range from 
working in local shops and businesses to 
nursing homes and industry. The scheme is 
co-ordinated by the local authority and a 
representative from the school. The LEA 
appoint an external 
advisor whose job is 
to liaise with the 
school, students 
and workplace. The 
scheme runs for two 
weeks and the stu-
dents keep a diary of 
their activities which 
they use to compile 
a report for their 
record of achieve-
ment. 

Anne Wilson andJames Smith, in the Physiology
Our department Laboratoryat Newcastle University. 
agreed to take two 
students, which we feel is a manageable 
number. Both wanted to experience university 
life but really had no idea what this was like. 
Although we had run placement schemes for a 
number of years, I don't feel the lack of 
experience should be an obstacle to any 
department. The students are always very 
keen, reliable and generally get a lot out of 
their visit. 

It is important to have one "contact" person in 
the department to co-ordinate events. We are 
lucky in Newcastle because our departmental 
superintendent, Rod Adams, has always been 
willing to take this job on. He arranged the day 
to day timetable as well as liaising with the 
university administration and acted as the 
contact person for the LEA representative. 

Hands-on Experience 

The students spent approximately half a day 
with a different research group. This gave 
enough time to learn about the research as well 
as to get exposed to a variety of scientific 
approaches and techniques. We tried, 
wherever possible, to give them some 
hands-on experience with experiments. In 
many cases this involved simple assays etc., 
which they could then work out and write up 
for their records. For some experiments the 
students went back to the same group after a 

- THE NEWCASTLE EXPERIENCE
 

few days to finish off work. This is one 
advantage of having them there for two weeks. 
In addition to research, the students also 
attended lectures (they chose which ones), and 
took part in a three hour practical, which they 
thoroughly enjoyed. They also helped the 
teaching technicians with setting up some 
practicals. 

Most of you will 
probably feel that it 
sounds like too 
much hard work. 
With a little thought 
and goodwill from 
your colleagues it 
can be done without 
a major time com
mitment. The most 
important aspect of 
the scheme, in my 
opinion, is that very 
good students can be 
targeted at an early 

stage (pre A-level) and their experience is 
likely to have a major influence on their future 
degree course. An all too common criticism 
coming from my colleagues is the lack of 
quality students coming through the system. 
Outstanding students are out there but we 
need to put a little effort into attracting them to 
physiology. 

Mike Gray 

Departmentof PhysiologicalSciences 
Universityof Newcastle upon Tyne 

Two year 11 students, Anne Wilson and 
James Smith, from Blyth Ridley High 
School, Northumberland, took part in the 
two week work placement scheme in the 
Departmentof PhysiologicalSciences at the 
University of Newcastle upon Tyne, during 
November 1995. We asked them to write a 
short account of their visit. 

FROM DISSECTING ROOM TO
 
ELISA'S - A REFRESHING CHANGE
 

FROM SCHOOL
 

Jwas really excited to be going to the 
lUniversity of Newcastle for my work 
placement. I'd always thought that I would 
follow Science as a career. I have enjoyed the 
subject through school and was encouraged 
even more by my brother who followed a 
degree in Biology. 



On the first day I made contact with the 
Personnel Officer who briefed me on the 
University's Health and Safety procedures. 

Then it was on to 
the Department 
of Physiological 
Sciences in the 
U n i v e r s i t y
Medical School 

(where I was 
based for the 
next 2 weeks). I 
soon got to know 
people, and they 
made me feel 
part of the team. 

I worked mainly with PhD students and 
research scientists, but also met some lecturers, 

I went to lectures on the composition of the 
blood, the structure of the heart, and sexual 
reproduction in micro-organisms. These were 
very interesting, and the lecturers approach 
were generally quite informal, a refreshing 
change from school! I was introduced to new 
equipment and techniques including gel 
filtration, ELISA's optical density measuring 
machines and separation using electrophoresis. 
I was allowed to perform experiments 
independently and the highlight of the week 
was taking part in a 1st year BDS practical
class, using colourimetry to determine the 
amount of iron in blood. I really enjoyed this, 
and the physiology tutor commented on the 
accuracy of my results. Although I was worried 
about the dissections, I saw a cow's aorta and a 
rat's kidney among others. The most 
unforgettable and interesting part of the week 
was going to a medical practical in the 
dissection room. 

As for the future I would still like to study 
Biology and, if my 'A' level grades are high 
enough, I would love to study Medicine or 
Medical Sciences. 

Anne Wilson 

PUT OFF MY LUNCH, BUT NOT
 
MEDICAL SCIENCES!
 

" found my work placement an extremely 
Jpositive and worthwhile experience. We did 
lots of things, including work on the structure 
of mucus, in which we separated out fractions 
of mucus polymer to allow further 
investigation into human stomach problems. I 
am currently studying GCSE Human 
Physiology and Health, and I am 
grateful to Newcastle for allowing 
me to attend the medical lectures on 
the structure of blood. I have been 
able to incorporate the notes into 
my course. We were allowed to 
attend a human dissection, which 
was very interesting. However, it 

did put me off my lunch! 

Dr Gray described his work to us 
on cystic fibrosis, a crippling disease 
which affects millions of sufferers. 
He explained his work, trying to 
find a cure for CF. He showed us 
some of the technology used in the physiology 
department, and how it worked. It was a big 
change from a school laboratory! I was 
particularly interested in the patch clamp 
technique, and the equipment the department 

had for making the tiny glass pipettes for
attachment to the ion channels, microscopic 
pores which regulate the flow of various ions 
and water through the cell membrane. The 
work we did was so enjoyable, I didn't want to 
go back to school. I found an entry form for the 
Telegraph Science Writer awards and so it 
made an ideal opportunity to write about 
cystic fibrosis and CFTR, the defective protein 
in CF suffers. 

My two weeks have made me determined to 
study Medical Sciences when I leave school. I 
just can't wait to get back! 

James Smith 

ON COURSE FOR SUCCESS ?
 
am sure The University of Leeds is not alone 
in the plethora of training courses that have 

become available for staff over the last few 
years. From vocal skills to dealing with 
anorexia; you name it, there's a course for it. 
The cynic might, of course, sneer and claim it's 
all aimed at improving the Institute's image for 
audit purposes. However, whatever the 
motivation, the provision of training in 
lecturing skills etc can only be good news 

can't it? 

Smug - But Not for Long 
I must admit I signed myself up for some of 
these day-long courses with a view to beefing 
up the CV and getting a free lunch rather than 
any great expectation of learning anything 
useful. The first course, 'Supervising PhD 
Students', was therefore a pleasant surprise. 
The initial impact was one of disbelief. We 
heard tales of students who had only been seen 
on half a dozen occasions in the last 3 years, 
litigation, harrasment. I reckoned our PhD 



students were doing remarkably well. Just as I 
was starting to feel really smug we moved on 
to Induction. Oh dear, apparently just saying 
that's the laboratory and the tea room is not 
enough. We must make the newcomer feelwelcome and provide all relevant information, 
Icme ak frovthe ourevauitablyhatndI came back from the course suitably chastened 

and have now designed a laboratory handbookwith information on the department, health 
and safety etc. Apparently many of the 
problems encountered with PhD students stem 
froblmsencupersradwith Dstudent s veryfrom the supervisor and student having very 

different expectations. Our handbook thereforealso tells the students what they can expect
frsom uels and watden w atth expectnfrom us and what we expect from them in 

return, including advance warning about 1st 
year reports and departmental talks. Doesn't 
sound much, but it made us stop and think, 
and has the added benefit that it may prevent 
us being sued! 

Improving Teaching Skills 

Many of the courses on offer are aimed at 
improving teaching skills. 'Course Design and 
Evaluation' came at just the right time for me. I 
had been asked to prepare some lectures on 
muscle biochemistry. Like many before me, I 
had approached this from the 'this is 
everything I know, how can I cram it into 40 
minutes' view. The course had a completely 
different approach, 'forget the facts, what are 
your aims'. My aim was 'teach them stacks of 
stuff and make myself look really clever'. I was 
forced to modify this to 'get the students to 
understand the basic principles'. At home that 
evening I dumped over half the data and 
concentrated on producing a logical and clear 
story 

Also on a teaching note was the workshop on 
'Participatory Learning Methods in Small 
Groups'. The idea was not to just teach at 
people, but get them involved. Impossible with 
200 in a lecture theatre but very useful in 
tutorials and with smaller groups. Ever eager 
to apply my new found knowledge, I changed 
the format of some teaching for a sports science 
MSc. This was to have been a two-hour lecture 
on muscle strength and power. Instead I did a 
shorter lecture, then got the 20 students to look 
at, and criticise, some abstracts published in 
the Journal of Physiology. The big downside, of 
course, was the risk. What if it all went horribly 
wrong and no-one was prepared to speak? As 
it happened the student's loved it and want 
future sessions run along the same guidelines, 
This, however, means extra work for me. Fine 
when I'm only teaching a few classes, but 
harder to implement when teaching almost full 
time like some of my contemporaries. 

Managing 'Lists' and Deadlines 

As well as courses aimed at teaching skills 
more 'ephemeral' topics are on offer - for 
example 'Time Management for Academics'and 'Managing a Research Group'. What the 
courses did not do was attempt to provide a listof things you must do. Instead, suggestions 

of thng ou mustd o. s s estonswere made of different approaches we could 
try. Here again the tendency was to feel fairly 
smug as it became clear that other people's 
lives were in a state of total disarray. However,it w s p n ed o t o me ha h v ng l ts f 
it was pointed out to me that having lists ofeverything that needed to be done (including a 
list of lists I still need to make !) did notn c s aiy m a a c i v n n t i g 
necessarily mean I was achieving anything. 
Perhaps, most importantly, we were made to 
think about our long term aims and slot them 
into this semester's time plan. 
What was very useful to me was the idea that 

urgent does not necessarily equate with 
important. What this means is that only things 
with definite deadlines, such as grant
applications get done. Deadline-less tasks, 
such as writing papers, get pushed onto a 
backburner despite the fact that in career terms 
they are essential. Sitting back every 3 months 
and saying 'what have I done to further my 
career' certainly led to a revision of priorities. 
What was also useful was the discussions on 
what the role of a team leader is. Again, having 
clear objectives and aims, and everyone 
knowing what is expected from them, is a 
must. Sadly, good suggestions on how to deal 
with problem-people were less forthcoming. 

Some colleagues sneer at the whole idea of 
'teaching skills' or 'organisation skills' courses. 
It seems to be a widely held belief that some 

people are good teachers and some are bad, 
just as though they spring forth from the womb 
in this state and cannot be changed. This is 
clearly nonsense. While few people will ever be 
brilliant presenters, anyone can become good 
or even very good with some advice and help. 
Many Departments have recognised this and 
will become increasingly important as courses 
are assessed and audited based on student 
feedback. Perhaps the most worrying aspect of 
the courses I attended was the type of people 
doing the course. My impression was that we 
were the people who were already reasonable 
supervisors and adequate lecturers. In general 
we came willing to listen and prepared to go 
away and try some ideas. All very well, but 
how can the truly dreadful, (and lets face it 
every University has them) be persuaded or 
made to improve ? 

Valerie Cox 
Muscle Research 

University of Leeds 
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investigated in the rat hippocampus in vitro PEARCE R A 823 

Ischaemia-sensitive sympathetic afferents innervating the 
gastrointestinal tract function as nociceptors in cats PAN H-L & 
LONGHURST J C 841 

Specific thermal responsiveness of ventromedial hypothalamic 
neurons to localized scrotal heating and cooling in rats Li Q & 
THORNHILLJ 851 

Long-lasting synaptic facilitation induced by serotonin in 
superficial dorsal horn neurones of the rat spinal cord HORI Y, 
ENDO K & TAKAHASHI T 867 

Responses of glutamine transport in cultured rat skeletal 
muscle to osmotically induced changes in cell volume Low S Y, 
TAYLOR P M &RENNIE M J 877 

Water compartmentalization and extracellular tortuosity after 
osmotic changes in cerebellum of Trachemys scripta KRIZAJ D, 
RICE M E, WARDLE R A & NICHOLSON C 887 

Chronic volume expansion in the rat: proximal tubular Na+ 

transport and Na+ pump inhibition GYORY A Z, SALIPAN-MOORE 
N &REDDY S 897 

Effect of lung liquid volume on respiratory performance after 
Caesarean delivery in the lamb BERGER P J, SMOLICH J J, RAMSDEN 
C A &WALKER A M 905 

Functional development of the sheep diaphragmatic ligament 
GRIFFITHS R I & BERGER P J 913 

Fusimotor and skeletomotor activities are increased with 
precision finger movement in man KAKUDA N, VALLBO A B & 
WESSBERG J 921 

Central motor command activates sympathetic outflow to the 
cutaneous circulation in humans VISSING S F & HJORTSo E M 931 
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Asynchronous transmitter release: control of exocytosis and 
endocytosis at the salamander rod synapse RIEKE F & SCHWARTZ 
E A 1 

In vivo synchronous membrane potential oscillations in mouse 
pancreatic 8l-cells: lack of co-ordination between "islets 
VALDEOLMILLOS M, GOMIS A & SANCHEZ-ANDRtS J V 9 

Effect on the fura-2 transient of rapidly blocking the Ca"w 
channel in electrically stimulated rabbit heart cells LEVI A J & 
ISSBERNER J 19 

Plateau-generating neurones in the dorsal horn in an in vitro 
preparation of the turtle spinal cord Russo R E & HOUNSGAARD J 
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Burst-generating neurones in the dorsal horn in an in vitro 
preparation of the turtle spinal cord Russo R E & HOUNSGAARD J 

55 

Effect of arachidonic acid on the L-type calcium current in frog
cardiac myocytes PETIT-JACQUES J &HARTZELL H C 67 

Slow inactivation of Na + current and slow cumulative spike 
adaptation in mouse and guinea-pig neocortical neurones in 
slices FLEIDERVISH I A, FRIEDMAN A & GUTNICK M J 83 

Mechanisms of manganese transport in rabbit erythroid cells 
CHUA A C G, STONELL L M, SAVIGNI D L &MORGAN E H 99 

A patch-clamp study of delayed rectifier currents in skeletal 
muscle of control and mdx mice HOCHERMAN S D & BEZANILLA F 

113 

Contribution of a non-inactivating potassium current to the 
resting membrane potential of fusion-competent human 
myoblasts BERNHEIM L, Liu J-H, HAMANN M, HAENGGELI C-A, 
FISCHER-LOUGHEED J &BADER C-R 129 

Competition between Mg2" and spermine for a cloned IRK2 
channel expressed in a human cell line YAMASHITA T, HORIO Y, 
YAMADA M, TAKAHASHI N, KONDO C & KURACHI Y 143 

Substance P hyperpolarizes vagal sensory neurones of the ferret 
JAFRI M S &WEINREICH D 157 

* Deactivation and desensitization of non-NMDA receptors in
patches and the time course of EPSCs in rat cerebellar granule 
cells SILVER R A, COLQUHOUN D, CULL-CANDY S G & EDMONDS B 

167 

Involvement of protein kinases in the upregulation of 
acetylcholine release at endplates of a-bungarotoxin-treated 
rats PLOMP J J &MOLENAAR P C 175 

Tensile strength and dilatational elasticity of giant sarcolemmal 
vesicles shed from rabbit muscle NICHOL J A & HUTrER 0 F 187 

Ca2" loading reduces the tensile strength of sarcolemmal 
vesicles shed from rabbit muscle NICHOL J A & HUTTER 0 F 199 

Augmented force output in skeletal muscle fibres of Xenopus
following a preceding bout of activity BRUTON J D, WESTERBLAD 
H, KATZ A & LANNERGREN J 211 

Force responses following stepwise length changes of rat 
skeletal muscle fibre types GALLER S, HILBER K & PETTE D 219 

Substance P contributes to rapidly adapting receptor responses 
to pulmonary venous congestion in rabbits BONHAM A C, KoTT 
K S, RAvi K, KAPPAGODA C T &JOAD J P 229 

Postnatal development of the nociceptive withdrawal reflexes 
in the rat: a behavioural and electromyographic study
HOLMBERG H & SCHOUENBORG J 239 

Cutaneous inhibitory receptive fields of withdrawal reflexes in 
the decerebrate spinal rat WENG H-R &SCHOUENBORG J 253 
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RUTHERFORD 0 M 267
 

Ontogeny of postural adjustments during sitting in infancy:
 
variation, selection and modulation HADDERS-ALGRA M,
 

BROGREN E &FORSSBERG H 273
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sitting infants HADDERS-ALGRA M, BROGREN E & FORSSBERG H 289
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LENG Gareth &BICKNELL R John 319 

Full-length Papers 
Neuropeptidergic and autonomic control of the 
vasculature of the rat knee joint revealed by laser Doppler
perfusion imaging KARIMIAN S M, MCDOUGALL J J & FERRELL 
W R 341 

Prolonged alteration of vasoconstrictor and vasodilator 
responses in rat knee joints by adjuvant monoarthritis 
MCDOUGALL J J, KARIMAN S M & FERRELL W R 349 

The measurement of permeability in single rat venules using
the red cell microperfusion technique KENDALL S & MICHEL C C 

359 

Chloride current activated by hypotonicity in cultured human 
astrocytoma cells BAKHRAMOV A, FENECH C & BOLTON T B 373 

Activity-induced facilitation of L-type Ca2" current in 
cardiomyocytes isolated from guinea-pig ventricles KASPAR 
Sarkis P &PELZER Dieter J 391 

Swelling-activated conductances for chloride, potassium and 
amino acids in the rat colon: a whole-cell study DIENER M & 
SCHARRER E 411 

Influences of secretory activities in rat submandibular glands 
on tissue kallikrein circulating in blood GARRETT J R, CHAO J, 
PROCTOR G B, WANG C, ZHANG X S, CHAN K-M &SHORi D K 429 

Interactions between oxoglutarate oxidation and acid secretion 
in isolated rabbit gastric glands CHAC[N Jes6s & HERNANDEZ 
Ileana 441 

Physiological Society Symposium: Control of the
Pulmonary Circulation 
Endothelial dependence of hypoxic pulmonary vasoconstriction 
WARD Jeremy 453 

Ionic channels in pulmonary vascular smooth muscle cells that 
respond to hypoxia YUAN Xiao-Jian 461 

Ca2
1-activated Cl- and K+ channels in pulmonary arterial 

smooth muscle of the rat ALBARWANI Sulayma 467 

A redox-based 02 sensor in the rat pulmonary vasculature 
ARCHER Stephen 475 

Redox agents as a link between hypoxia and the responses of 
ionic channels of pulmonary vascular smooth muscle EARM 
Yung 481 

Pulmonary vascular remodelling in neonatal pulmonary
hypertension HAWORTH Sheila 487 

Pulmonary endothelial nitric oxide (NO) in health and diseaseHIGENBOTTAM Timothy 493 

Clinical aspects of hypoxic pulmonary vasoconstriction LEACH 
Richard 501 
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C M, WEVERS R A &WERINGA B 511 
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No notice is carriedfor more than three 
successive editions. Notices are starredso 
that readerscan see at a glance whether this 
is thefirst (one star)orfinal(three stars) 
appearanceof the notice. Noticesfor the 
Autumn 1996 edition (to be distributedon 
2 August) should reach the Administration 
Office by no later than 4 June. 

European Society for Comparative 
Physiology & Biochemistry 
17th Annual Conference 
ADAPTATION TO STRESS IN 
AQUATIC AND TERRESTRIAL 
ECOSYSTEMS 
27-31 August 1996 
University of Antwerp (RUCA), Belgium 
Major themes include Membrane Organisation 
and Functioning; Defence Systems and Stress 
Pollutions. Further details from: Dr R Blust, 
Congress Chairman, Dept of Biology, University 
of Antwerp (RUCA), Groenenborgerlaan 171, B-
2020 Antwerp, Belgium, tel 32 3 218 03 44, fax 32 
3 218 04 97, Email Blust@ruca.ua.ac.be * * 

44th Harden Conference 
BIOCHEMICAL BASIS OF 
MICROBIAL MORPHOGENESIS 
8-12 September, 1996 
Royal Agricultural College 
Topics include Cell Shape; Septum Formation 
and Localisation; Interplay of Morphogenesis 
and Gene Expression; Extracellular Signalling 
Resulting in Morphogenesis and Extracellular 
Assembly. Registration fee (including full 
board) is £295 for applications received before 
10 May, £345 thereafter. Further details from: 
Kelly Alderton, The Meetings Office, 
Biochemical Society, 59 Portland Place, London 
WIN 3AJ, tel 0171 580 5530, fax 0171 637 7626, 
Email meetings@biochemsoc.org.uk 

45th Harden Conference 
GASTROINTESTINAL FUNCTION IN
HEALTH AND DISEASE 
8-13 September 1996 
Wye College, Ashford, Kent 
Topics include Molecular Biology of Small 
Intestine Function; Regulation of 
Gastrointestinal Function; Colon in Health and 
Disease; Intestinal Growth and Differentiation, 
Control of Gene Expression in the Gut. 
Registration fee (including full board) is £335 for 
applications received before 10 May, £385 there-
after. Deadline for abstracts of poster free com-
munications: 28 June 1996. Further details from:Kell Aldrto, MeeingTh Offce,

Kell Aldrto, MeeingTh Offce, 
Biochemical Society, 59 Portland Place, London 
WIN 3AJ, tel 0171 580 5530, fax 0171 637 7626,Email meetings@biochemsoc.org.uk* 

Journal Back Volumes 
Dr I P Goonewardene, based at the University of 
Kelaniya, Sri Lanka, would very much like to 
obtain back copies of The Journal of Physiology 
for the departmental library. Please contact the 
Administration Office if you would like to help. 

5th International Symposium on 
RESISTANCE ARTERIES 
25-29 September 1996 
Cambridge, UK 
Sessions based around clinical conditions in 
which the function and the pathophysiology of 
the microcirculation is critically involved, 
Topics include Hypertension, Diabetes, Pre 
Eclampsia, Angiogenesis and the 
Microvasculature. Deadline for abstracts, April 
1996. Further details from: Hampton Medical 
Conferences Ltd, Hofer House, 185 Uxbridge 
Road, Hampton TW12 1BN, tel (0181) 783 0810, 
fax (0181) 783 0292 *** 

Postgraduate Studentship 
Birmingham University have a vacancy for a 
postgraduate studentship working in the field 
of Muscle or Neurophysiology of Human 
Movement, to begin in September 1996. Further 
details from Dr Martin McDonagh, Applied 
Physiology Group, School of Sport and Exercise 
Sciences, The University of Birmingham, 
Birmingham B15 2TT, tel (0121) 414 4107, email 
mcdonmjn@sportex.bham.ac.uk 

XXXIII International Congress of 
Physiological Sciences 
30 June - 5 July 1997 
St Petersburg 
Information about the IUPS Congress was sent 
to Members with the UCL mailing in March. 
Please note that the Final Announcement will be 
sent only to those people who complete and 
return a Preliminary Registration Form by 31 
August 1996 at the latest. Forms should be sent 
to UPS 1997, c/o CONGREX, PO Box 35, FIN-
00621 HELSINKI, FINLAND, tel (00 358) 0 752 
3611, fax (00 358) 0 752 0899 

Overseas Members 
Overseas Members receive their Meetings pack

ets only a short time before a Scientific Meeting. 
As a consequence, making travel arrangements 
and reservations can be a problem. To help
Overseas Members, booking forms for Meetings
can be requested from the Meeting's Secretary's 
Office. 

Grey Book Amendments 1996 
Please ensure that any amendments to Grey 
Book entries have reached the Administration 
Office by 30 June 1996. 

Cardiovasular Regulation 
Studies in Physiology No 2 
E16.45 in Phy solgy N£16.45 for Members, ISBN 1 85578 024 0,

Portland Press. This new publication edited by
Porandress.rThine pblitiondit 
D Jordan and J M Marshall provides an up oftodate account of our current understanding
the cardiovascular system. Each chapter has 
summary boxes and also "essential reading" 
suggestions for undergraduates, and "further 
reading" for postgraduates. This book will be of 
interest to students of cardiovascular and exer
cise physiology, and medicine. Contents include 
central nervous integration of cardiovascular 
regulation, cardiovascular changes associated 
with sleep, and metabolic control of blood flow 
with reference to heart, skeletal muscle and 
brain. * 

Neural Control of Skilled Human 
Movement 
Studies in Physiology No 3 
£14.95 for Members, ISBN 1 85578 081 X, 
Portland Press. This new publication edited by F 
W JCody focuses on skilled movements in man, 
while drawing upon vital evidence obtained in 
other species. Attention is directed at move
ments of the hand and arm, but the production 
of speech sounds is also an important example 
of skilled movement. Concise updates of current 
understanding of the roles of the main motor 
centres cerebral cortex, basal ganglia, cerebel
lum and spinal cord in skilled movement and its 
clinical impairments. Contents include the control of speech, and impairment of skilled manip
ulation in patients with lesions of the motor sys
tems. * 

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

Bedroom Accommodation and Meeting 
Facilities at The Ciba Foundation 

Any graduate in a scientific discipline on a 
working visit to London, or travelling via 
London, is welcome to use one of the 14 bed
rs for ar of up to to we e ae 
a fr 1 Janry19 whichare £37includesf breakfasteand£47 for a twin room r 
and VAT. Further details from: Sue Venables, 
Senior Administrative Officer, The Ciba 
Foundation, 41 Portland Place, London WIN 
4BN, tel (0171) 636 9456, fax (0171) 436 2840 

Visiting Scientists 

Foreign visitors of the status of at least post
graduate student, working in laboratories of
Members of the Society, may be made "Visiting 
Scientists" by the Society. They are then eligible 
to receive details of the Society's Scientific 
Meetings and to attend those Meetings for one 
year. The names of such persons, with the dates 
of their visits and a letter of support, should be 
sent to the Foreign Secretary, Prof 0 H Petersen, 
The Physiological Laboratory, University of 
Liverpool, PO Box 147, Liverpool L69 3BX. 
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A R L APPLICATION FORM FOR AFFILIATION TO 
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(See overleaf for codes) (See overleaf for codes) 
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 Can did ate 
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Email address .................................................................... Date of Birth ....... / ............ / ..............
 

Present Course /P ostdoctoral Position ............................................................................................................................................................
 

Qualifications: 
Degree Date Subject Awarding Institution 

I 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 ................................................................................................ D ate ..................................................................................................
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Members of The PhysiologicalSociety proposing Candidatesshould read the Guidelinesoverleafand sign thefollowing statement. 

I hereby confirm that the Candidate: 

(a) is either a postdoctoral worker or registered for a higher degree in Physiology or a cognate subject, and 
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GUIDELINES TO MEMBERS OF THE PHYSIOLOGICAL SOCIETY
 
PROPOSING CANDIDATES FOR AFFILIATION
 

This form of association with the Society is intended for physiologists still in the early stages of their careers 
working in laboratories in the UK, Eire or abroad. It is open to postgraduate students registered for a higher degree 
in Physiology or a cognate subject and to postdoctoral workers who are not yet Members of the Society. It is 
expected that postdoctoral workers proposed as Affiliates will normally be (a) within the first five years of 
attaining a first professional qualification (PhD or medical degree) or (b) awaiting the outcome of their proposal 
for nomination for election to Membership of the Society. 

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

Affiliation is for a term of five years in the first instance . Affiliation must be renewed by payment of the 
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With Abstracts £10 £30 £35 

Without Abstracts N/A £15 £20 
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Field of Interest: 
01 Anaesthesia 16 Gastrointestinal 
02 Anatomy & Embryology 17 General Physiology 
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04 Biochemistry 19 Immunology 
05 Biophysics 20 Liver & Bile 
06 Biomedical Engineering 21 Lipids & Steroids 
07 Blood 22 Microbiology 
08 Cardiovascular 23 Minerals, Bones & Teeth 
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AF Autonomic Function IC Ion Channels 

BB Blood-Brain Barrier ME Microvascular &Endothelial Physiology 
CC 

CI 
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MC
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NE 
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Department of Preclinical Vet Sciences (Dick Vet)... 

William Dick Window 

Ainsley Iggo in his lab with Vince Molony 

GordenArbuthnott with his team, 
(L-R) Linda Norrie, Liz Hutton 
and JaneMore 

PeterBrophy 	 Geoff Pearson with early Camden 

Microelectrodepuller
Photographyby Martin Rosenberg 

University College London Meeting... 

Spring comes to the UCL Meeting 

The Departmentof Physiology 

Admiring Martin Rosenberg's excellent 
'Picturesfor the Archive' exhibition 
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sured through time. Colour-and-height-codedindo-1 fluorescenceratios at 5s intervalsfollowing suberyldicholineapplicationafter thefirstframe. 
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