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TODAY'S SCIENCE 
IN COUNTRIES OF THE 

FORMER SOVIET BLOCK: 

WHERE DO WE GO? 


Gabor Varga explains how 

many scientists from Hungary found
 

success abroad. 


W 	 hen I was asked to write something 
in g about science in our region, I 

starinteresting houtscienchn isue . 
started to think how to approach the issue, 
Luckily, my wife is a librarian, so I asked her if 
she could find something interesting for me. 
Next day she came home with a little book 
about Hungarian Nobel Prize winners. There 

were 12, most of whom were educated and 

started their careers in Hungary, but only one 
recive orth peforedprze orkactall 

received the prize for work actually performed 
in Hungary - Albert Szent-Gyorgyi in 
physiology /medicine in 1937. All the others 

economics for his contribution to field of the 
non-cooperative game theories. Another 
similar case is George (Gyorgy) Olah. He also 
received the Prize in Chemistry, in 1994, for 
discovering and characterising carbon cations. 
He left Hungary on 1956 after the revolution 

for political reasons, being already a well 
established scientist. 

I believe that this is characteristic not only of 
Hungary, but of other Central and Eastern 
European countries, too. As a good example, 
you probably all have heard about Milos 
Forman, the movie director. He was originally 

Czech, already famous in his home country 
when he left Czechoslovakia after the 1968 
events and Russian occupation to become a 
world-famous "American" filmmaker. But 
there are numerous other examples, even in 
your environment, university, company, etc, I 
am sure that there are quite a few emigrant
from our region. This issue leads us to the so 
called brain-drain that keeps a continuous 

drive of the best trained (and 'brained') talents 

from Central/Eastern Europe. 

The brain drain 
In the late eighties the so called Russian block 
fell apart, but it does not stop the brain-drain. 
In fact, mass emigration has been going on for 
about a century with certain fluctuations, but 
its characteristics have changed recently. While 
earlier mainly unskilled workers emigrated, 
for about a decade a mass departure of 
intellectuals has been taking place. The 

itical sys iental / ae Ere 

political system in Central/Eastern Europe
changed dramatically introducing capitalism, 
free market economy, and privatisation. But 
the change was not smooth, of course. It was 
accomanie ba n ea ecoomca a 

left the country worked in either UK or USA,acopnebyagerlcnmiaan
and received the Prize forin ther Uo re, 	 social crisis, and also by loss of ethical values. 

In addition, due to the redistribution of the 
GDP (gross domestic product), there was a 

Aingooed exaplerisryhn seanosarsand 	 continuous decrease of resources for basic and 
finished primary and secondary schools, and1990 
also university in Budapest. He graduated as a 
pharmacist in 1942. Interestingly, he received a 
job at the Department of Sociology at the 
Budapest University until he was fired by the 
communists because of political reasons. In 
1950, when the family's drug store was also 
acquired by the communist government, he 
decided that he had to escape. He managed to 
cross the border (at that time people were 
easily shot there), spent some years in Austria 
and Australia, and finally moved to California. 
There he started to study theoretical 
economics. This work led to his participation in 
projects such as becoming the member of the 
advisory team of President Johnson on the 
disarmament negotiations with the Soviets in 
the sixties. He won the Nobel prize in 1994 in 

and 1996 expenditure on research and 
development decreased by 40 percent in 
Hungary, and by more in some other countries. 
As a consequence, lots of intellectuals left 
forever. Recent surveys revealed a variety of 
factors including lack of career prospects, 
shortage of funds, low salaries, scientific 
climate and inadequate facilities. 

Facts and figures 

Let me introduce some present basic statistical 
data that compare the European Union and 
Eastern Europe. As you probably know, the 
GDP per capita in Hungary is about one-fifth 
of the EU average (about 4,000 vs 20,000 
dollars). In addition, the percent of GDP spent 



The HungarianAcademy of Sciences 
on research and development here is less than 

half of the EU value (0.8 vs 2.0 %). It is easy to 

calculate that our government and investors 
spend ten times less on basic and applied 

similarscience than yours. You would get 
values in Poland, Czech and Slovakian 

Republics, Baltic Republics, and much worse 
Rumania

ratios for example in Russia, Ukraine, 
and Bulgaria. Today's science is not a cheap 
business, Central and Eastern Europe cannot 
produce much more than predictable when 
looking at these statistics. We need to be 
realistic and do not expect miracles happening 
every day, at least not in this respect. 

Not all doom and gloom 
There are some aspects that should still make us 
optimistic. One of these is the education system 
in most Central/Eastern European countries 
that functions still relatively well, against all 
odds, I have to say. Recent tests performed in 
primary and secondary school students in 
several European and Asian countries showed 
that in the field the mathematics, physics, 
and biology-chemistry the performance of 
Central/ Eastern European students were quite 
comparable to those from highly industrialisednations. Also, most universities of our region 

give a degree that corresponds to international 
standards. There are several pieces of good 
evidence to show this, although I do not have 
enough space to go into details. But, not to go 
too far, Semmelweis University of Medicine in 
Budapest - where I am affiliated - has beenrunning German and English courses in both 
general medicine, dentistry and pharmacy for 
yeea.mThisiyeard178iforeigndstudentsywere
years. This year 178 foreign students were 

admitted to these courses out of the 373 
applicants, based on scores of their entering 
exams. Although the majority of students are 
from the Middle East (Israel, Egypt, etc), there 
are quite a few who come from the EU, 
especially from Germany and from Greece. 

Taking advantage of globalisaton 

The well-skilled and relatively cheap work
force in our region could be very attractive for 
investors in all fields of the economy including 
research and development. In a long term 
perspective, we can take the advantage of the 
globalisation of today's science, too. In recent 
years several international projects were 
developed that are available now for
Central/Eastern European laboratories and 
scientists. Some of them are bilateral programs 
like the fellowships of the Royal Society and 
the DAAD, the exchange programs of the 
British Council and the German Research 
Association (DFG), or the project grants of TheWellcome Trust. There is also a growing 

number of multilateral EU programs in which 
Central / Eastern Europeans may participate 
(EUREKA, PECO, INCO, etc). My research 

group benefits from these programs, too. 

Industry has also started to move, although 
very slowly. Hungarian subsidiaries of IBM,
Oracle and Microsoft now include 
developmental departments. General Electric 
has kept and actually enlarged its Research 
Laboratory at its Hungarian company, 
Tungsram, and Nokia has just announced the 
establishment of a new Research Institute with 
530 employees in Budapest. I am sure there are 

similar trends in most Central and Eastern
European countries. But it is also obvious that 

there are enormous differences between the 
countries of the region, therefore, the rate and 
the forms of future developments will be quite 
different, too. 

New era for nuturing a Nobel prize 
winner? 
I believe that our way back to Europe - where 
we hat werbeayngac to er there 
e ways felt we belonged to - after the Soviet 

era is integration in several aspects: bothpolitically, economically and socially. But, at 
the same time, we must keep all the goodvalues that are characteristic to our own 
nations and countries. I expect that Central and 
Eastern Europe will remain a good source of 
bright intellectuals, and I hope we are moving 
towards an era that will allow the vast majority 
tor neraethatswilldallow theiasthmjrof our intellectuals to develop and utilise their 
capabilities for the benefit of the region. One 
day, a Nobel prize in science judged for workcoming from this area would certainly make a 
comin o this 
good indication of this. 

Gabor Varga 
Institute of ExperimentalMedicine 

HungarianAcademy of Sciences 
Budapest 



FROM 'SCIENTIFIC TOURISM' TO 
SCIENTIFIC DYNAMISM 
The days when senior academics from the USSR and the 
Eastern Bloc would make formal visits to the UK - notionally 
to conduct research with colleagues, but in practice merely to 
enjoy the relative luxury of life in the west - are gone. 
Jason Clark from the Royal Society explains why. 

C hanges in the political map of Europe in 
the late 1980s and the collapse of the USSR 

in 1991 greatly accelerated the shift away from 
the 'scientific tourism' associated with such 
international exchange. While its formal links 
(dating back to the 1950s) were, and still are, 
maintained with traditional partners such as 
the Russian Academy of Sciences, the Royal 
Society reacted quickly to early reports on the 
disintegration of science in Central and Eastern 
Europe (C&EE) and the former Soviet Union 
(fSU). Funding in these countries was being 
severely cut, resulting in the almost total 
collapse of the scientific infrastructure and in 
meagre, irregularly paid salaries. Not 
surprisingly many researchers from Eastern 
European countries were going (and staying) 
abroad, or leaving science altogether. 

The Society responded by establishing 
alternative mechanisms to meet the hugely 
increased demand (from both sides) for the 
support of collaborations involving the UK and 
countries of C&EE and the fSU. Initial 
'emergency' measures included the provision 
of free journals to selected recipients in the fSU. 
The Society's support is now aimed at 
individualscientists and falls broadly into three 
categories: study visits (in both directions), 
fellowships and joint projects. Funds cover 
subsistence and travel and, in some instances, 
consumables and items of equipment. 

In particular, support for talented young 
researchers who have not had the opportunity 
to travel outside their home country continues 
to be a priority, facilitated primarily through 
the NATO Postdoctoral Fellowship 
Programme, which the Society administers. 
Furthermore, the Joint Project scheme 
provides essential 'pump-priming' funding 
over two years to collaborations involving 
small groups of individuals. Around 60 new 
project grants are currently made by the 
Society each year. 

The benefits to UK science 
The benefits to UK science of collaborative 
research with colleagues in C&EE and the fSU 
take many forms. Aside from the wealth of 
scientific excellence to be found there, access to 
previously inaccessible and unique facilities 

and exposure to completely different 
techniques and approaches to problem
solving, can very often lead research in 
unexpected and exciting directions. Numerous 
reports received by the Society in recent years 
bear testimony to the high level of scientific 
expertise demonstrated by visitors from C&EE 
and the fSU and to their unstinting 
commitment to science in the face of 
tremendous difficulties at home. Dr Wright, 
University of Kent, summarizes his 
collaboration with the General Physics 
Institute, Moscow (1995-7): 

"Very significant benefits have accrued to all 
partners in the project. The funding has 
proved to be 'seedcorn' leading to a significant 
number of joint publications and to the award 
of three major grants for further work." 

The Royal Society is an independent academy 
promoting the natural and applied sciences. 
Founded in 1660 it has a dual role, as the UK 
Academy of Science, acting nationally and 
internationally, and as the provider of a broad 
range of services for the scientific community. 
Anyone interested in finding out more about 
the Society's schemes for scientific links with 
C&EE and the fSU should telephone 0171 451 
2562 or consult the Society's website: 
http: //www.royalsoc.ac.uk //gr-efsu.htm 

Jason Clark 
InternationalSection (fSU) 

The Royal Society 

Russian students warn of 
demonstrations over spending cuts 
Proposed university reforms could lead to a 
steep fall in the number of graduates and a 
significant increase in students' costs. 
Students have launched a nationwide 
protest against the proposed changes which 
threaten to cut the number of students paid 
out of the state budget by ten per cent. 

4 2 9NATURE 392 2 April 1998 p.

Source: SPIN 

http:www.royalsoc.ac.uk


COLLABORATING WITH SCIENTISTS IN CENTRAL 
& EASTERN EUROPE AND THE FORMER 
SOVIET UNION 

Ian Scott talks aboutthe work of The Wellcome Trust and the 
support it offers to researchersboth at home and abroad. 

Let 1 + 1 = 2 + n! What is 'n'? How big can it be? I like to think of 

One way to beOnewaytoe effectiveffetiv ini research,reearhinin today'soda's In' as the value-addedCitation component.are oneCanwayit beofquantified? rates 

increasingly competitive funding environment, quantiied Citatione are n ayof 
is to recognise and capitalise on opportunities measuring how well one did in a particular 

of effort. The need study. Patents are an increasingly desirablefor economy 
outcome measure, and some areas of science, 

for complementary or multidisciplinary more readily than others, yield results that 
approaches in biomedical, health and hold commercial promise. Improved (or - for 
population research is well understood, 	 toerce ihaxeyoe odn nt 
and the Wellcome Trust certainly wishes 	 those racked with anxiety over holding on to 
n he co e crtas-dipin y their 5* grade!) sustained departmental andTrusvative 

to encourage innovative cross-disciplinary 	 intuioa rtng in he Rsrc 

studies. Many important questions in research institutional ratings in the Research 
cannot be addressed unless intellectual and Assessment Exercise are vital objectives whereddresed nles 
technical resources from different disciplines 
are combined. 

canno be intllecual n'n plays its part. 

Then there are less easily measured 
manifestations of n. These include relevance toA major part of my responsibilities, as a 	 advances in health care and impact on policy 
maes i ies of al impace inmember of the Trust's International Division 

is to develop and facilitate scientificstaff, biomedical research close to the applied end of 
collaboration between academic researchers in 

countries of the spectrum; personnel satisfaction with thethe UK and those based in the 
Central & Eastern Europe (CEE) and 	 work they are doing; and national andthe itr ai nlrc g ii n 
newly-independent states of the former Soviet 
Union (NIS). I believe that such links hold the An under-utilised resource 
potential not only to help maintain high 
quality science in the former Soviet bloc, but Conventionally, most international scientific 
also to produce excellent research results of co-operation has been between scientists in the 
international importance. 	 'West', but I strongly believe that there are 

people in the restructuring countries of CEE & 
For evidence of the success of interlaboratory NIS who have a great deal to offer as members 
collaboration, one needs only to turn to a of the international research community. They 
recent issue of Nature. On 12 March 1998 the are, in a sense, an under-utilised resource. 
journal published 15 papers involving 40 Their countries are still in transition from the 
different institutions. In scientific terms the old command-economy days of the Soviet era 
studies may well represent outcomes that are to the insecurities and opportunities of the 
greater than the sum of their individual parts: market-place. A situation that has forced many 
1+1=2+n, in the sub-heading. researchers from the region to stay overseas for 

long periods. But they are returning, as I 
discovered in early March during a most 
interesting and illuminating visit to Poland. 
Innovative institutional structures are being 
created by a new generation of excellent young 
scientists, now in positions of seniority, who 
have experience of research in the USA, the UK 
and Western Europe. 

In the last 10 months I have spent time in 
Moscow, Kiev, Warsaw and Krakow, visiting a 
large number of institutions, in national 
academy, government ministry and university 
sectors. The situation for science is by no 

Animal operatingtheatre in the Medical Research means the same throughout the region. In 

Centre of the Polish Academy of Sciences, Warsaw some institutions equipment is not a problem, 



Dr Bozena Kaminska (2nd R) andher researchteam at the 
Nencki Institute of Experimental Biology 

and the infrastructure is sound, but research 

consumables (annual recurrent laboratory 
expenses) and personnel salaries are universal 
problems, even in otherwise well-found 
laboratories. 

The Wellcome Trust's International 
Programme has a particular perspective on 'n'. 
Our mission is to support high quality science 
in the international theatre through personal 
fellowships and collaborative research grants. 
For the purposes of this article my main focus 
is the collaboration schemes, but a 
philosophical comment about our Travelling 
Research Fellowship scheme must come first. 

Strengthening research in the home 
laboratory 
Over the past two years the Trust has spent El 

million on Travelling Research Fellowships 
(TRF) awarded to scientists visiting the UK 
from the countries of CEE & NIS. Clearly the 
Trust would be failing in its mission if, 
following a successful period of postdoctoral 
research in the UK, Fellows saw their future 
only in terms of permanent migration to the 
UK or elsewhere in the West. One component 
of n, viewed from the perspective of our TRF 
scheme, is the strengthening of research and 
research capacity in the home laboratory of the 
Fellow. 

Collaborative grants are proof that the 
Wellcome Trust puts its money where its 
mouth is. We know that it is unreasonable to 
expect experienced postdoctoral scientistsexpet eperince scintitspotdocora 
from Russia and other CEE & NIS countries to 
return home, following an exciting, formative 
and scientifically productive episode in a UK 
laboratory, to a working environment in which 

progress is less easily made. That is why we 
offer two specially-designed grant schemes to 
enable excellent CEE & NIS scientists to carry 
forward world-class research programmes at 
their home institutions. 

International Research Development Fellowships 
(IRDF) provide the named Fellow with three 
year's support, in the form of up to: 

* Three months subsistence (per diem basis) 
annually for visits to the collaborating 
laboratory in the UK 

£3000 research expenses in respect of work 
in the UK 

a £8000 research expenses in respect of work 

in the home laboratory 

e 	£10,000 for equipment in the home 
laboratory 

IRDF awards also provide: 

A discretionary 'Research Allowance,' to 
supplement the Fellow's home institution 
salary 

9 Annual travel costs for UK visits 

* 	Scientific meetings travel and subsistence 
costs 

Collaborative Research Initiative Grants (CRIG) 
provide the named Principal Investigator (the 
PI) in the CEE or FSU country with the 

following resources over a three year period: 

* 	 Travel and subsistence for annual visits of 
up to four weeks by the PI or his/her 
coworker to the UK collaborator, and vice 
versa 

* 	Research expenses for the PI's laboratory as 
justified by science of the approved study 

. Equipment costs for the PI's laboratory as 

justified by the science 
* 	Research expenses for the UK collaborator's 

laboratory, pro rata for the duration of visits 
by the PI or coworkers 

* 	A discretionary 'Research Allowance,' to 
supplement the PI's home institution salary 
Salary support for essential research staff 

* 	Scientific meetings travel and subsistence 
costs 



Thus it is possible to start out with a TRF (up to 
2 years, non-renewable), return home with an 
IRDF (up to 3 years, non-renewable), and then 
move on to a CRIG (up to 3 years, renewable). 
There is a small number of scientists in the CEE 
& NIS (mainly in Russia, to date) who have 
taken advantage of this sequence of steps, and 
the Trust is following their scientific progress 
with considerable interest. The provision of 
salary support for PI's and their research staff 
represents a very recent addition to the range 
of resources available through the Trust's 
collaborative schemes. It is not essential that an 
applicant for IRDF or CRIG funding should 
hold, or have held, a TRF, but it does help to 
have established a good professional and 
personal rapport with the UK collaborator. 
Recently these forms of support have also been 
made available to scientists in developing 
countries. 

Nurturing collaboration 
Other schemes offered by the Trust as vehicles 
to nurture and support collaboration between 
UK scientists and their colleagues overseas are: 

Travel Grants, which provide up to £1500 for 
visits to the UK, to enable experienced research 
workers to learn new techniques or to have 
specific discussions with colleagues with 
similar or complementary research interests, 

Short-term TravellingResearchFellowships, which 
are available for established, tenured research 
scientists who can obtain leave of absence form 
their own institutions, and who wish to travel 
to or from the UK for visits of between three 
and six months to carry out a defined piece of 
research. Applications from UK scientists who 
wish to travel to laboratories in developing or 
restructuring countries, in order to transfer 
skills and research techniques, are also 
encouraged. 

Biomedical Research Collaboration Grants, 
enabling collaborating research workers in the 
UK and overseas to meet regularly, to work in 
one another's laboratories for short periods, 
and to exchange experimental materials, etc. 
Currently such grants are available for a 
maximum of three years at an annual cost not 
exceeding £6,000. 

Like IRDF and CRIG awards, the three 
schemes just mentioned are available to CEE & 
NIS scientists, although - unlike IRDFs and 
CRIGs - they can be used to support co-
operation with research workers outside the 
restructuring and developing regions of the 
world. 

Ian Scott and Andrei Timofeev outside the Chumakov 
Institute,Moscow 

In writing this article I wanted to do more than 

provide an overview of our schemes of
collaborative support. I hope that it is read not 
only by those who are already committed, but 
also by those who have yet to be convinced 
that CEE & NIS collaboration is worth the 
effort. My argument is that altruism should not 

be the main reason to move forward with a 
collaboration. The Trust is not an aid agency - itseeks first and foremost to support scientific 
excellence. 

Post-script: After writing this article I visited the 
Society's website, and was delighted to discover 
that your learned society had agreed in 1997 to 
make an annual allocation of £25,000 to provide 
support for centres of scientific excellence in 
Eastern European and Third World countries. I 
wish the Society well in this initiative, which I 
hope will prove to be a great success. 

Ian G Scott
 
Programme Officer (CEE & NIS)
 

InternationalDivision,
 
The Wellcome Trust
 

To apply for any of these forms of support, joint 
applicantsfor collaborativefunding are askedfirstly 
to send a brief outline and costing of their scientific 
proposal- preferablyby post orfax - along with short 
biographicaland publication details. The Trust will 
invite a formal applicationif the sciencefalls within 
the remit of this organisation,and if individual and 
institutionaleligibility criteriaare appropriate. 

Copyright: The Trustee of the Wellcome Trust, 1998. All 
rights reserved. 



THE PHYSIOLOGICAL SOCIETY'S 
INTERNATIONAL SUPPORT SCHEMES 

Ole Pertersendescribes the work of the Society's 
EasternEuropean Support Schemes 

The International Nature of The Society 
The Physiological Society's Mem orandum of 

Association states that the objects for which 
The Society is established are: 'to promotefor the 
benefit of the public the advancementof Physiology, 
and facilitate the intercourseof Physiologists,both 
at home and abroad,...' The perspective of our 
Founding Fathers was therefore international 
justifying the name of our Society not being 
specifically associated with the UK. The 
Society's first Foreign Secretary was AV Hill, 
who in the 1930s took the initiative to aidrefugees from Germany in settling in Britain. 
Thiugesgro ofr s iensett oy g Beca .This group of scientists, who became very 

prominent in Physiology, included Blaschko, 
Bulbring, Katz, Schild and Vogt. In the 1960s,Alan Hodgkin who was then Foreign Secretary,
announced the setting aside of an annual sum 
to enable three guests from Europe to be 

in 
invited to the Society's Scientific Meetings in 
the UK each year, thereby starting the Foreign 
Guest Scheme. 

In the 1990s there has been a marked expansion 
of The Society's international activities. This 

short article deals with one aspect of this, 
namely the International Support Schemes. 

General Aim and Criteria for Selection 
of Centres of Excellence 

In response to the momentous political events 

(personal support, equipment, consumables, 
travel expenses) would be considered. One ofo r a m a o h l o n r m sn 
orims wa to epeyoungp r 
sientist iregs exprenin svere 
physiology in their own countries. 

So nte ow cones. 
So far Centres of Excellence support has been 
given to: The Bogomoletz Institute of 
Physiology, Kiev, Ukraine (1994-1996), The 
Institute of Cytology and The Sechenov 
Biochemistry , St Petersburg, Russia (1996, 
1997he1998), StmetsburgPhy si a in996,1997, 1998), Departments of Physiology in the 
Universities of Lagos and Benin, Nigeria (1994,1995, 1998), Institute of Physiology, Prague, 

Czech Republic (1995, 1998), Centre of 
CzechRic (1995, 1998), CenezofBiophysics & Biochemistry, Caracas, Venezuela 
(1995), Institute of Molecular Physiology & 
Genetics, Bratislava, Slovak Republic (1995),
Institute of Biophysics, Sofia, Bulgaria (1996,
1997), Institute of Physiology, Minsk, Republic
of Belarus (1996, 1997), Department of 
Physiology, Medical University, Kazan, Russia 

(1998) and Laboratory of Vision Physiology 
and Information Technology /Image 
Processing Group at the Pavlov Institute of 
Physiology, St Petersburg, Russia (1998). 

Some of the centres that have been 
Soe o far 
supported so far 
Kiev, Ukraine 
Kie Ukraine 

in usiaUkaieasernEuop in191,The Bogomoletz (Ukrainian Academy ofadin Russia, Ukraine and Eastern Europe in 1991, Sciences) Institute of Physiology was chosen as 
The Society established in 1993 a Centres of 

Excellence Support Scheme for Eastern Europe, 

the Former Soviet Union and The Third World. 
The amount of money available for this 
programme (about UK £30,000-70,000 per year) 
was small compared to the big foundations 
(1SF, (ISF INTS, rust we ereellcme anINTAS, Wellcome Trust) and we were 

therefore looking for special opportunities, 

where a relatively small grant could provide 
fundngmdeot vailbleby oherfunding not made available by other 

organisations. It was decided that the criteria 
to be used for selection of the centres should 
be: 1) Scientific excellence, 2) Need and 3) 
Value for money (the extent to which small 
grants could have significant benefits). The 
grants to individual centres (groups) were 
planned to be in the order of £5,000 - 10,000 per 
year. The Society wanted to help in the most 
effective way, with a minimum of bureaucracy 
and therefore any reasonable requests 

the first of several Centres of Excellence to be 
supported in Eastern Europe and the Third 
World. The Scheme was established following 

a decision at the Committee Meeting held in
Southampton, September 1993. The 

St ofe TheBoghmo
Bogomoletz Institute of Physiology was thefirst choice because of a) its recognized 
scientific excellence in cellular 

in ellularscientifiollece 
neurophysiology, b) the very serious economic
problems in Ukraine and c) the (for us) very
favourable exchange rate between UK and 
Ukrainian currencies, allowing a relatively 
high impact of a small grant. The three-year 
gha t ofiaismal at the three-year 

grant periodhad finished at thenumberend of 1996.youngTheSociety given a of 
physiologists personal as well as laboratory 
support grants. All grant recipients had visited 
the UK and given presentations at scientific 
meetings of The Physiological Society. 



The final evaluation of this particular scheme 
indicated that it had been successful in keeping 
virtually all the young scientists we had 
supported in science. Given the extraordinarily 
bad financial situation in Ukraine this is not 
something that could have happened without 
our support. We also managed, as clearly 
expressed by Alex Verkhratsky in an interview 
published in the December 1994 issue of The 
Magazine, to keep the core of the Bogomoletz 
Institute going at a time when it faced closure. 
Our support was the first international support 
that reached the Bogomoletz Institute. It set an 
example for peer-review evaluated research 
grants. Since then more substantial support has 
reached the Institute, most notably in the form 

of a Howard Hughes grant to Academician 
Professor Krishtal who is a member of 

Academia Europaea. 

The Bogomoletz Institute, which had been for 
many years the strongest Physiological 
Research Institute in the Former Soviet Union, 
will no doubt remain an important 
international scientific centre from which all of 
us will benefit. The Physiological Society will, 
we believe, be seen to have played a small but 
crucial and honourable role in saving 
Ukrainian Physiology. 

St Petersburg, Russia 
In 1994, a Support Scheme for two Academy of 

Science Institutes in St Petersburg (the Institute 
of Cytology and the Institute of Evolutionary 
Physiology and Biochemistry) was established 
along the lines of the Ukrainian Support 
Scheme. Two groups of particularly high 
international standing were identified. At the 
Institute of Cytology, the group led by Galina 
Mozhhaeva (Member of Academia Europaea) 
worked on Ion Channel Biophysics and had 
made important contributions to our 

understanding of the properties of isolated 
channels reconstituted into lipid bilayers. At 
the Institute of Evolutionary Physiology and 
Biochemistry, the group directed by Natalia 
Avrova (who is a member of the Council of the 
International Society for Neurochemistry) was 
involved in interesting work on the protective 
role of gangliosides in the nervous system. 
Many individual applications from deserving 
young scientists were received and scored by 
the Grants Sub-Committee. A number of young 
scientists were subsequently awarded personal 
and laboratory support grants from The 
Society. The recipients were given the 
opportunity to visit the UK to present papers at 
scientific meetings of The Society in order to 
increase the impact of the support and 
establish mutually beneficial scientific links 
with UK laboratories. A special grant was 
given to the participants in the scheme to 

St Petersburg 

enable them to take part in the International 
Congress of Physiology held in St Petersburg 
in 1997. All grant recipients presented the work 
done with The Society's help at this Congress. 
During the Congress both the Treasurer and 
the Foreign Secretary visited the Institute of 
Cytology, where they had an opportunity to 
see how important The Society's support is for 
the scientific work of the institute. This scheme 
is now in its final (3rd year). 

Lagos and Benin, Nigeria 
In the same year two Universities in the cities 
of Lagos and Benin also benefitted our support 
scheme. Two particularly deserving groups 
were identified. The Cardiovascular laboratory 

headed by Professor Sofola (Department of 
Physiology, University of Lagos) had been 
involved in work on the mechanisms of salt
induced hypertension in rats and humans. The 
Vascular Anatomic laboratory headed by 
Professor Ebeigbe (Department of Physiology, 
University of Benin) was involved in studies 
on human vascular smooth muscle. In spite of 
considerable financial difficulties the 
laboratories had been active both in teaching 
and research. The most urgent needs of the 
Nigerian colleagues, outlined in their 
applications, were: a) equipment, essential 
spares, consumables and b) funding of 



prolonged (2 months) visits of PhD students to 
UK laboratories. To maximize the benefits of 
the visits, the PhD students were also invited to 
take part in The Society's Scientific Meetings. 
According to John Igweh, the first PhD student 
to have benefited from the Nigerian Support 
Scheme '...Knowledge gained from this visit is 
invaluable. I cannot begin to imagine the 
number of people that will benefit from my 
experiences here.' (Magazine, Autumn 1995, 
No.20). 

Prague, Czech Republic. 
A Centre of Excellence Support Scheme for the 
Institute of Physiology (the Laboratory of 
Cellular Neurophysiology) was established in 
Prague in 1994. This Institute had been rated 
the first among Biomedical Research 
Institutions and second among all the Research 
Institutions and Universities in the Czech 
Republic. The Laboratory of Cellular 
Neurophysiology headed by Professor 
Vyskocil, a pupil of the late Ernest Gutman, 
had been very successful in maintaining high 
standards of research for the last decades 
(many publications in high impact journals, 
one paper even becoming a Citation Classic). 
More recently the laboratory investigated 
vesicular and non-vesicular (non-quantal) 
release of acetylcholine, the mechanism of 
polyneural innervation of muscle and its 
elimination during motoneurone death, and 
the molecular biology of the nicotinic 
acetylcholine receptor. As a result of recent 
political changes, high quality research had 
become difficult. The Scheme was established 
to overcome the obstacles in purchasing much 
needed up-to-date equipment and 
consumables as well as to enable the Czech 

ProfessorFrantisekVyskocil, Head of the Laboratory 
of CellularNeurophysiology,Prague 

- , 

Jan Krusek - Centre of Excellence, Prague 

colleagues to attend some of the Society's 
scientific meetings. 

Recently some members of the group have 
embarked on an investigation of the 
mechanism of action of melatonin on pituitary 
cells. This is an exciting project based on a 
collaboration between Dr Vyskocil's group 
and that of Dr Illnerova and is likely to result 
in some extremely interesting insights into 
secretion of hormones by pituitary cells. In 
view also of this development and the 
continued need, The Society has recently 
decided to give renewed support to this 
group. 

Caracas,Venezuela. 
A Support Scheme for the Laboratory of 
Muscle Biophysics, Centre of Biophysics & 
Biochemistry, IVIC was established in Caracas. 
The main line of research of the laboratory 
headed by Professor Caputo had been the 
study of phenomena associated with 
excitation-contraction coupling in skeletal 
muscle fibres. Professor Caputo's group had 
been very productive in conducting research 
of high international standards ( the results 
were published in many leading journals 
including the Journal of Physiology and 
communicated at international scientific 
meetings including Physiological Society 
Meetings). However, due to the severe 
economic situation in Venezuela, Professor 
Caputo and his group had been left practically 
without any funding to go on with the 
research. The main difficulties were laboratory 
supplies, electronic components and above all 
chemicals. 

Bratislava, Slovak Republic 
In 1995, a grant was awarded to the Institute of 
Molecular Physiology and Genetics, Slovak 
Academy of Sciences (Director Professor 
Branislav Uhrik), where work focusses on the 
molecular basis of elementary physiological 
functions with emphasis on muscle physiology 



and genetics (human genome), calcium 
homeostasis and calcium transport. The 
institute had a good record of publications in 
western journals and had links with Leicester 
University (Peter Stanfield). The financial 
situation in the newly established Slovak 
Republic was very bad and the future 
unpredictable. It was clear to the International 
Subcommittee that a group that had until 
recently been able to do first-rate science was 
now endangered. The support scheme grant 
allowed them to up-grade the Institute's 
biochemical laboratory with basic equipment 
for molecular biology, 

Sofia, Bulgaria 
A Support Scheme for Professor Boev's 
Department of Membrane Ion Channels in the 
Institute of Biophysics, which worked on 
electrical phenomena in excitable tissues with 
emphasis on electro-mechanical coupling in 
smooth muscles, especially the gastrointestinal 
tract, was initiated in 1995. The Institute had 
links with Tom Bolton, University of London 
and had published papers in Western journals, 
The financial situation in Bulgaria was (and 
still is) extremely difficult. The grant was used 
to purchase equipment (a complete set-up for 
patch clamp single channel current recording) 
and consumables. 

ro 
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Institute of Biophysics, BulgarianAcademy of Sciences 

Minsk, Belarus 
A further Support Scheme was established in 
1995 for Professor Gourine's group in the 
Institute of Physiology, which works on 
thermoregulation. The laboratory was the
leading centreion thheoleboratooy wasbthes 
leading centre on thermoregulation problems 

topics were: a) central mechanisms ofthermoregulation in different temperature
conditions, including fever; b) differentiated 
responses of sympathetic efferents to 
thermal stimuli and c) coupling between 
thermoregulation and immunity. The group 

had contacts with William Winlow (Leeds 
University). Some papers were published in 
Western journals and several presentations 
were made at The Society's scientific meetings. 
Several monographs had also been published. 
There was no funding for equipment and 

consumables and salaries (if paid at all) had 
been decreased drastically. The grant was used 
to purchase equipment and to improve 
conditions in the animal house. 

Kazan and St Petersburg 
Very recently, two new Support Schemes have 
been initiated in Russia. The first for Dr. 
Urazaev's group at the Department of 
Physiology, The Medical University in Kazan. 
Dr. Urazaev studies how non-quantal ACh 
release (and also release of glutamate and ATP) 
from motor nerves, regulates the properties of 
muscle fibres. He has recently found that 
glutamate acts on muscle NMDA receptors to 
cause postsynaptic Ca2 entry that activates NO 
synthase. He has also shown that the muscle 
depolarizing response to denervation is 
modulated by NO released by ACh. He 
collaborates with Dr Vyskocil in Prague. 
Funding of his institute is very poor. Although 
most of the publications from this group are in 
Russian/Czech journals, some important 
recent findings were published in Western 
journals. The grant will help Dr Urazaev to 
look at how ACh, glutamate, adenosine and 
NO might affect the denervation-induced 
rundown of the muscle membrane potential. 

The second is for the Laboratory of Vision 
Physiology (Professor Shelepin) and the 
Information Technology /Image Processing 
Group (Dr Chihman) at the Pavlov Institute of 
Physiology has been established. The two 
groups are mainly concerned with the 
mechanisms of coding and processing visual 
information. There has been a longstanding 
collaboration (with joint publications) with the 
late Professor Campbell's group in Cambridge. 
The groups have interesting theoretical ideas 
on matched filters in the human visual system. 
The laboratory has several younger members 
who are fully westernised in their knowledge 
of the literature and grasp of experimental 
design and they have published in Western 
Journals. 

The international activities of the Society are 
directed by the InternationalSub-committee which 
now also has members resident in Continental 
Europe. The Scety(urnlyOEuoeThFrig Foreign Secretary (currently OH 
Petersen) chairs this sub-committee and any 
suggestions, questions and applications regarding 
the support schemes should, in thefirst instance, be 
directed to the Foreign Secretary's Office at the 

University of Liverpool (fax: +44 151 794 5327, 

N Burdakova and OH Petersen 

Foriegn Secretary's Office 
University of Liverpool 



CZECH CONNECTIONS 

Gerta Vrbovd talks about her life as a scientist, 
a mother and an exile from her home country 

A s Iwandered round the burrows in the 
basement of the Anatomy Department at 

UCL on a cold February afternoon, I was 
somewhat apprehensive. On invitation I was 
coming to interview Gerta Vbrova and yet I 
was completely unprepared. All I knew 
about her was that she had 'Czech 
connections' and had spent the early years of 
her life in what was then the Czechoslovak 
Republic. I need not have worried. She 
greeted me warmly in her bright and airy 
laboratory - a stark contrast to the grey 
corridors - and was happy to talk of her life. 
We started at the beginning, 

Gerta was born in a small industrial town near 
Brattislavia in Slovakia. Her early childhood 
was unremarkable, but then war came and in 
1944 her parents were captured by the 
Germans and sent to a concentration camp. 
They never got out. "With the cunning of a 
fearless teenager I managed to avoid capture" 
says Gerta, so I asked her where she lived after 
her parents' capture. "Oh, here and there, 
with friends, in train stations, on the street. 
Sometimes in very bad conditions, other times 
luxurious. But I was lucky. In Budapest I 
eventually obtained papers which gave me the 
status of a Hungarian refugee fleeing west to 
escape the advancing Russian army and was 
then given a large apartment to live in. It also 
enabled me to help many young Jews to escape 
from deportation." 

So during her teenage years, whilst dodging 
Germans and living from rough to smooth, 
Gerta had no formal education. It was not 
until the war was over that she attended a two
month crammer course and obtained sufficient 
qualifications to be offered a place at Charles 
University in Prague to study medicine. This 
was 1945, the year that Prague was liberated by 
the Red Army. 

By 1950 Gerta had obtained her medical degree 
and then went to work in Professor Ernest 
Gutmann's laboratory at the Institute of 
Physiology of the Czech Academy. For a short 
time she maintained her clinical interests in 
neurology. "It was so frustrating. I could 
diagnose but I couldn't treat my patients. I 
think this was one of the major reasons why I 
opted for a research career". 

Gutmann had worked with JZ Young during 
the war years and had then returned to Prague 
where he established a group of scientists 
studying neuromuscular interactions. "He had 
an enormous amount of enthusiasm and some 
fantastic ideas", says Gerta. "The trouble was 
we had virtually no equipment in those early 
days. Just a balance and some rudimentary 
histological equipment. We were given an 
oscilloscope and Gutmann asked me to learn 
how to use it. There was one slight hitch. It 
had no cathode ray tube, so Ispent a lot of time 
just looking at it". Gerta laughs. However, the 
government was being very generous towards 
science after the war and with the injection of 
some funds and a lot of home built equipment 
Gutmann's group gradually got the laboratory 
working. At the time they were examining 
muscle function after it had been denervated. 

By 1953 Gerta had obtained her PhD and 
stayed on at the Institute of Physiology as a 
scientific fellow. But while her career was 
becoming established, her first marriage to a 
childhood friend R Vrba in 1946, was breaking 
up. This proved to be a crucial turning point in 
her life. 

At a meeting in Prague in 1956 Gerta met 
Sidney Hilton who was then working at the 
Medical Research Institute at Mill Hill. For the 
next two years they corresponded and met as 
often as they could, but emigration from 
Czechoslovakia was prohibited and so Gerta 
and her two daughters were unable to join him 
in England. Then she took an uncalculated 

Gerta Vrbovd 



risk. Gerta was invited to a meeting in Warsaw 
in 1958 and was given a pass which enabled 
her to travel to Poland and back again via any 
European country. She saw her chance and she 
took it. 

After the meeting she walked back into 
Czechoslovakia over the Snezka mountain and 
collected her two daughters from her home in 
Prague. She returned to the border and walked 
back into Poland, this time with the children, 
then aged four and six. Meanwhile Gerta had 
illegally added the two girls' names to her 
passport and with that and Gerta's transit visa 
they flew from Poland to Copenhagen where 
Sidney Hilton was waiting. Gerta stayed in 
Denmark for a year working at the Institute of 
Neurology in Copenhagen with Fritz Buchthal 
and Sidney joined them for part of the time. 
"The Danes were so kind. They found a 
kindergarten for the children and sorted out 
my travel documents. In 1959 I was able to 
come to England and we got married." 

Gerta joined Sydney in London and after a 
temporary research fellowship at the Royal 
Free was awarded an MRC grant. She appliedto Jhn Gaythenat te Pysioogy
to John Gray, then at the Physiology
Department at UCL, for some space to carry 

"Iwas pregnant at theout her experiments. 
time and I remember John saying to me that he 
had the space but he was not going to give it to 
me because of the baby. This was a time when 
there was no maternity leave in England, 
although back in my home country all women 
were allowed four months' leave. I remember 
being somewhat appalled. However, GL 
Brown, then head of the Department of 
Physiology at University College, came to my 
rescue." 

In 1964 Sidney Hilton was appointed to the 
Chair of Physiology at Birmingham University. 

They now had four children and the whole 
family moved to Birmingham. There Gerta 
continued her research with MRC funding, 
finally becoming a senior lecturer within the 
Department of Physiology. During this time 
her work focussed on changes in muscle 
properties induced by different patterns of 
activity, 

years to hai 
BurnstockPurkyne 
Anatomy at UCL, invited Gerta to join his 
department. "Iwas excited by this prospect. It 
was not only an excellent department but had 
a good handle on morphology" says Gerta. "I 

wanted to look at the development of the 
neuromuscular junction and how activity 
influences this synapse." 

After twelve ppontein Birminghamhe GeoffreyofBurntoc, nwly 


So, divorced from Sidney, she moved back to 
London with her children. Still she remained 
an exile from her birth place. "I could not go to 
scientific meetings in Czechoslovakia and 
seeing old friends from Czechoslovakia was 
difficult. We could meet, as tourists, in 
Budapest or Vienna but because I was 
considered a dissident and blacklisted we had 
to meet in secret places, dark corners. There 
was no political motivation to such meetings, 
purely personal. It was hard." 

Gerta was awarded a personal chair at UCL in 
the early '80s and she has remained there 
despite her formal retirement in 1993. And why 
does she continue to work? "I do this because 
of curiosity, wanting to know the next 
installment. I still have three post-docs and the 
programme is still running." Asked what has 
been the most exciting finding in her scientific 
career she replied "Finding that the pattern of 
neural activity to muscles is such an important 
morphogenic factor. It alters gene expression, 

it alters muscular function. Now we arefinding evidence that there is a direct 
retrograde effect of the muscle on the 
deopmen t of t eusSoe netdevelopment of motor neurones. So the next 
installment is how do the muscles influence the 
motor neurones." 

"I've been lucky in my career", says Gerta. 
"My projects have been reasonably successful 
and I've met many helpful colleagues. I have 
never wanted power and being a working
mother with limited time I avoided committees 
and concentrated on the things I really liked 
doing. In some ways I have specialised in 
training women during my career, although 
this wasn't particularly planned. I have 
employed many women, often those with 

young children, who want to work part-time. 
They do this very efficiently and eventually 

they go back to full time work." 
There's usually a happy ending to a sad part of 
a story. In 1989, after the Revolution and after 
thirty years of exile, Gerta was able to go back 
to her homeland and visit the Institute of 
Physiology in Prague. She spent three weeks 
working there in 1991 and this started the ball 
rolling for some collaborative work and a 
three-year grant from the EEC. She still visits
feunlfrequently andn in 1996 h was wre h 

Medal for her contribution to science. 
n19 she a awarded the 

No longer an exile, but a celebrated scientist in 
a contr which oncelblated er fo 
a country which once blacklisted her for
 
desertion. 

Saffron Whitehead 



"EMBRYOLOGICA 1866": DISCOVERY OF WILHELM HIS'S NOTEBOOK
 
ON THE DEVELOPMENT OF THE CHICK IN THE EGG
 

A laboratorynotebook,found by chance in Bohemia, documents the investigations 
into chick embryogenesis of the anatomistWilhelm His. It promises to shed new 

light on some key innovations of late nineteenth-centuryembryology. Nick 
Hopwood andJaroslavSlipka write about this remarkable discovery. 

The discovery of the notebook is itself an 
intriguing story. In Czechoslovakia after 

World War II, as elsewhere in Europe, people 
sought to revitalize the destroyed economy by 
collecting scrap materials. Czech children 
hunted for old paper and brought it to school. 
In the well known western Bohemian spa town 
of Carlsbad (Karlovy Vary) in 1946 or 1947, 
Jaroslav Slfpka, the principal of a primary 
school, was supervising the paper collection 
when he noticed a conspicuous old green 
notebook. Taking it out of the pile he was 
astonished to read on the cover, 
"Embryologica. I. 1866-1867". As a keen bee
keeper with a deep knowledge of biology, he 
recognized when he opened the notebook that 
it contained protocols of observations on chick 
development (Figs 1 and 2). So he handed it to 
his son (also Jaroslav and co-author of this 
report), who was then a science student at the 
Charles University in Prague. He recognised 
the author's name: Wilhelm His (1831-1904), 
the Swiss anatomist who worked in Basel and 
Leipzig, and one of the most famous 
embryologists of the second half of the 
nineteenth century (but often confused with 
his son of the same name, who discovered the 
bundle of His in the heart). The student became 
an embryologist himself, and through the good 
offices of his collaborator Tim Horder 
(Department of Human Anatomy, University 
of Oxford) has now five decades later made the 
notebook available for historical study. 

How it ended up in Carlsbad is a puzzle. Did 

His visit the spa? Was it, perhaps after his 

death, somehow separated from his other 
papers, of which a few are held in Basel but 
most appear to have gone missing from 
Leipzig during World War II? We may never 
know, but it is clear that for historians of 
embryology this is an exciting find. 

Microtome, modelling and mechanism 
The investigations on the chick that His began 

in Basel in 1866 gave rise to several journal 

articles, an impressive monograph of 
ito fInvstgatonheFirt nlge he 

Investigations into the First Anlage of the 
Vertebrate Body: The Early Development of the 

Chick in the Egg (1868), the much more 
popularly written and engaging Letters on the 

Formthe 

commercially available wax models. Beyond 
specific discoveries, notably of a controversial 
auxiliary germ or 'parablast' and of the neural 
crest, recent historical research has shown that 
these works are significant for announcing an 
interlocking set of original and ultimately very 
widely emulated approaches and techniques, 

4. 

Fig 1. Drawingsof transversesections of an early 

chick embryo From the Embryologica notebook. 

which we can sum up in three words: 
microtome, modelling and mechanism. 
To study the chick His made one of the first 
microtomes that could convert an embryo 
completely into a series of slices (Fig 1), and 
used it to produce an unprecedentedly fine
grained description of this classical 
embryological material. But he was extremelyconcerned lest misuse of the machine lead 

anatomists to lose sight of the unsectioned 
emy oThe g t adatae ofseial 
embryo. The great advantage of serial 
sectioning, he said, was that having every
section allowed one to reconstruct three

dimensional representations from the slices. In 
thenmonap eescrie the is h 

monograph he described the first method 



of plastic reconstruction, which involved 
freehand modelling in wax, continually 
corrected by checking the dimensions on 
drawings derived from the sections. His 
learned this extraordinary skill from the 
modeller Adolf Ziegler, who marketed a set of 
wax models of chick development to 
complement the plates of sections which 
adorned the book. These models were 
exported all over the world and can still be 
found in older institutes. 

A 'rubber-tube theory' of development 

Before His made the highly accurate waxes, he 
modelled in leather, rubber and lead. These 
models were not close likenesses of the 
embryo, but argued for a mechanical, 
physiological approach to embryogenesis. He 
claimed that the form of the body arose from 
bending and folding movements generated by 
unequal growth of the parts of the embryo, and 
made simple models to mimic the mechanical 
principles he maintained were at work. For 
example, he modelled the development of the 
central nervous system in rubber. The 
characteristic spindle-shaped gaping of the 
developing neural tube behind the last somites 
to have formed by the second day of 
incubation was, he proposed, just what one 
obtained by slitting a rubber tube along part of 
its length and applying a convex bend. 

This mechanical approach to development 
was, His admitted, rather crude. It was also 
extremely controversial, because instead of 
following most embryologists in the years 
after Darwin and looking to embryos for 
evidence of evolution, he asked physiological 
questions about the mechanisms whereby 
one stage became the next. Ernst Haeckel, 
the zoologist and prophet of Darwinism, 
took great exception to His's challenge, and 
the two professors engaged in a heated 
polemic during which Haeckel ridiculed the 
'rubber-tube theory' of development. But 

when in the 1880s and '90s many of the next 
generation tired of phylogeny-Haeckel's 
rebellious students Wilhelm Roux and Hans 
Driesch, especially-they took up and 
adapted the mechanical approach of their 
teacher's old opponent. 

The notebook 

His's work on the chick claims our attention 
because it made so much difference to 

embryology in its late nineteenth-century 
heyday: he made several anatomical 

discoveries, some easily accepted but others 

Fig 2. His's notes on the embryo shown in Fig 1, 
9 October 1866. From the Embryologica 
notebook. 

highly controversial; he encouraged 
scientists to use microtomes systematically; 
the chick and other wax models became a 
fixture of embryology courses and plastic 
reconstruction a key research technique; and 
he pioneered mechanical approaches to 
development. But historians of science have 
hitherto had little behind-the-scenes 
evidence of how His went about all this. 
Now, happily, we have the "Embryologica" 
notebook, about 150 pages of notes and 
drawings documenting his preliminary 
analyses, embryo by embryo, for about a 
year from the summer of 1866. Its promise is 
that-once we have deciphered the 
handwriting (Fig 2) and interpreted what it 
all means-we will be in a much better 
position to reconstruct how he produced the 
1868 monograph, and so a little closer to 
understanding how he came up with such 
an innovative approach to the development 
of the chick in the egg. 

Nick Hopwood, Wellcome Institutefor the 
History ofMedicine, London 

Jaroslav Slfpka, Departmentof Histology and 
Embryology, University of Pilsen, 

Czech Republic 



Magaineonoliy coceringgrats.panels have a tendency to be conservative andRCMagazine on MRC policy concering grants that funds tend to go to the established at the 

T he Committee has discussed two areas of 
concern recently, as have the HoDs Group. 

These are the changes in the way MRC grants 
are administered, with the introduction of Co-
operative Group Grants, and the decision of the 
Home Office to require Designated 
Establishments to put in place ethical or welfare 
committees. 

MRC Funding 
Professor George Radda, Chief Executive of the 
MRC, has agreed to contribute an article to The 

However it already appears that the 

introduction of Co-operative Group grants has 
an gans hagntdtn conerave ygenerated bothboth considerable anxiety and a 

large number of applications. The anxiety has 
been engendered by the very small nout
(80) ofnCo-oderatved Gr vllthe number 
(80) of Co-operative Groups that will exist in 
the steady state throughout the UK; the large 

number of early applications by the rule that 
leastexisting MRC grants must have at 

eighteen months to run to be eligible for 

inclusion in a co-op. A concern of the Society is 

that integrative, systems physiologists will find 

it more difficult to find like-minded scientists 
with whom they can form a co-op. Further, the 
small number of grants in the steady state, to 
be reached over a period of three years or so, 
may well mean that funding is concentrated on 
a smaller number of institutions, helping the 
trend towards a research superleague of 
universities. Given that institutions with 
highly rated departments of physiology and 
pharmacology are as likely to be outside as 
inside any probable superleague, that trend 
may not be in the best interests of the 
physiological sciences. A corollary is a danger 
that science will become over-directed, 
particularly in institutions anxious about their 
chances of winning Co-operative Group 
grants. 

It should be said that at a meeting between 
representatives of the Biochemical, the British 
Pharmacological and the Physiological 
Societies and representatives of the MRC, these 
concerns were firmly rejected by the Research 
Council; but time will tell. Their argument was 
that the research community might be putting 
too much emphasis on what was new - that 
perhaps less had changed than was realised. In 
particular the programme grant scheme had 
changed little and indeed would become more 
flexible. The balance of funding to co-ops, 
which would be judged on their scientific 
coherence and in 'value-added' terms, and to 
programmes would depend on the relative 
quality of the applications. There would be a 
larger number of Research Centres than before, 
and the training programme (including 

studentships) was to be ring-fenced. 
Institutions would have to show they 
supported their research active people; but 
those which sought to impose co-operative 
structures were 'going to go wrong'. 

The MRC also rejected the concern that many 
have that peer review is being weakened by the 
new arrangements, with an Advisory Board of 
something over 325 members operating as a 
virtual panel, corresponding where necessary
birtu al heiar gumentw as th a ry 

by e-mail. Their argument was that grant 

epneo one cetss etil h 

expense of younger scientists. Certainly the 
Career Establishments Grants will be a useful 

way of supporting those who are just starting 
on their academic careers, and The Society

has expressed its support for this scheme. 
However, in the first round of applications for 
co-ops, some institutions seem to be putting 

fowr tose who ee wl blishedito 

forward those who are very well established to 

gain co-operative status (and perhaps status
only), with the younger scientists omitted at
ly), i theirst ce 

least in the first instance. 

By the way, we have identified only some 37 

members of the Society as participants in the
MRC Advisory Board. 

Some time ago, The Society published its 
position on Ethical Committees at Designated 
Establishments. Though not against such 
committees as a matter of principle, The 
Society took the view that this form of local 
review would be an unnecessary barrier 
between the scientist and the Home Office 
Inspectorate. Partly as a consequence of the 
Animal Procedures Committee's (APC's) 10 
year review of the working of the Animals 
(Scientific Procedures) Act of 1986, the Home 
Office has now issued a circular requiring 
establishments to set up local ethical or welfare 
committees by 1999. The Home Office does not 
prescribe how such committees are to operate, 
nor does it lay down rules about the 
membership of such groups. Members of The 
Society working in Designated Establishments 
will therefore now wish to be involved in their 
institution's development of ethical review and 
the application of the principles of the 3R's 
(reduction, refinement, replacement). There 
must be a danger that practice, including 
interpretation of the law, may vary 
considerably from Institution to Institution, 
though the APC are recommending also that 
the Home Office should investigate 
procedures that promote consistency within 
the Inspectorate. There must also be the 
unwelcome possibility that the Inspectorate's 



presented stimuli would have difficulty 
discriminating phonemes such as /ba/ and 
/da/ which differ only in terms of a single 40 
ms transition in formant frequency. Hence 
Tallal suggested that this difference in 
children's low level sensory processing was 
also to blame for their phonological problems. 

These studies have been recently criticised and 
it is now evident that the temporal processing 
deficit hypothesis, as proposed by Tallal, has 
mistaken rate of processing for processing of 
rate. Studdert-Kennedy and Mody have 
correctly argued that although Tallal's studies 
showed that many children with 
developmental language disabilities had 
difficulties in processing stimuli at rapid rates 
of presentation, there exists little evidence to 
show that these children were deficient at 
detecting a stimulus that changes in time such 
as the acoustic changes that characterise 
phonemes. Thus there is a basic difference 
between detecting the difference between two 
temporally segregated stimuli (ie, rate of 
perception) and the perception of dynamic 
stimulus change (ie, perception of rate). It 
could be argued that perception is only 
temporal when detection depends upon 
perceiving the dynamic properties of a 
stimulus, or it's changes in time. Deficits in 
temporal perception might be plausibly linked 
to the problems in phoneme awareness and 
letter position sense evident in many dyslexics. 

Temporal perception in good and poor 
readers 
We have been examining the relationship 

between both auditory and visual temporal 
perception and reading ability in both good 
and disabled readers. Our main aim has been 
to determine whether deficits in temporal 
perception are characteristic of the majority of 
dyslexics. If they are, such tasks could be used 
to identify children at risk of learning 
disabilities at young ages and prior to their 
reading failure. We are also interested in more 
theoretical issues. How might fundamental 
processes in sensory discrimination be related 
to both normal and disabled reading, and what 
might be the neural mechanisms responsible? 

It is now clear that dyslexics are less sensitive 

to dynamic visual stimuli, such as motion and 
flicker, than both age and normal reading 
ability-matched controls. Visual motion 
detection has been shown to be predictive of 
errors in a word/anagram decision task 
(eg accurately perceiving the letter string b-o-
w-l to be a word but not its anagram b-o-l-w) 
by Cornelissen and colleagues. This suggests 
that good visual temporal perception is 

necessary for accurate letter position encoding
a requirement for skilled reading. These visual 
measures of temporal perception also correlate 
with other measures of reading performance in 
both good and poor readers such as 
word /pseudohomophone discrimination 
(eg turtle vs tertle), nonword naming and 
spoonerisms, so temporal perception may play 
a more general role in reading skill 
development. Interestingly, dyslexics' visual 
deficits are usually limited to dynamic stimuli; 
and not found with static, non-dynamic 
stimuli. This suggests that a particular part of 
the visual system, most likely the 
magnocellular or transient visual pathway, 
might be dysfunctional in many dyslexics 
because detection of rapid visual changes is 
largely dependent upon this retinocortical 
stream. 

Stein has previously described in The 
Physiological Society Magazine the hypothesis 
that dyslexics have a magnocellular deficit. 
Briefly it posits that a wide range of symptoms 
associated with dyslexia could be caused by a 
generalised impairment in the functioning of 
magnocellular neurones throughout the 
nervous system. Such a specific impairment 
could be brought about by a genetically 
influenced, autoimmune reaction during 
pregnancy which affects a particular neuronal 
cell line. If this is true, then similar 
dissociations between temporal and non
temporal stimulus detection should be found 
in other domains of sensory processing that 

have divisions similar to the magno- and 

parvo- streams found in the visual system. 
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Fig 1. The relationship between visual coherent motion thresholds 
and auditoryfrequency modulation thresholds at 2 Hz in a 
group of similarly aged dyslexic (closed circles) and control 
(open circles) adults. 
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FM. Because low frequency FM is detected by 
the presence of a frequency "wobble" whereas 

00 - Pseudohomophone task (max.80) higher modulations are likely to be detected by 
90 o SpoonerismsTask (max, 40) spectral cues, this suggests that the dyslexics 
80 -v Nonwerd naming (max, 30*) were unable to detect the frequency changes in 
70 0 time that define the lower modulation rates. 

o60 Thus, a similar dissociation may exist for the 

50 • processing of dynamic stimuli in the auditory 
40 • system to that already found in the visual 

0D 0 O0 system. This is supported by the high0 

Z 20 - correlations found between coherent motion 
10 	 0 thresholds and auditory FM thresholds at 2 Hz
0 

00 0 0 (Fig 1). These correlations are not found 
01 between these measures at higher rates of FM. 

0 '0 40 50 60 70 Most importantly, measures of reading 
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motion and three measures of linguisticperformance in a group dyslexics and controls. This suggests that more 
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tasks in unselected subjects (Figs 2 and 3)
 
suggests that reading skills should not be
 

too0 considered to be linguistically specific a priori.
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10o 0 0 0 dysfunction. 
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A MAGNET FOR NEUROPHYSIOLOGISTS 
Peter Ellaway writes about the development of transcranialmagnetic stimulation, 

its use in studying motor control and application in the clinic 

S ome 12 years ago Tony Barker and his 
colleagues at Sheffield Hallam University 

designed a machine to stimulate peripheralneresin n ricile ha aanbaed he 
nerves in man based on the principle that a 
magnetic pulse would induce electrical 
currents in nerve axons. The device consisted 
of several tightly wound, insulated copper 
coils connected to a couple of very large 
capacitors, via a switch. Some electronic 
circuitry ensured that when the switch was 
thrown a current of up to 5,000 Amps flowed 
briefly through the coil for approximately 100microseconds,wasmageticrsed crtetin a raplf ching 
magnetic field in the vicinity of the coil. They
took their magnetic stimulator to the Institute 

of Neurology, Queen Square, London to ask 
Pat Merton whether he thought it might be 
possible to stimulate the brain. In typically 
cavalier style, Merton placed the coil over his 
head and is quoted as saying "Let's see if it will 
stimulate the motor cortex". It did, his hand 
twitched and a new and powerful tool for the 
investigation of brain function in man became
invetiation of(Brai futon in an became 
available (Barker, Freeston & Jalinous, 1985; 
Merton & Morten, 1986). 

Replacing electrical stimulation 

Neurophysiological investigations in man 
have always been limited by the restricted 
number of techniques that can be applied 
without harm or discomfort. Until 1985 the 
only practical way to stimulate nerves had 
been by the application of electric current 
applied through electrodes attached to the 
skin. Electrical stimulation of the brain through 
the scalp is exceptionally painful to the subject. 
The intense current needed to penetrate the 
scalp and skull to excite neurones in the brain 
also excites afferent pain endings in the skin 
and the meninges. 

In marked contrast, transcranial magnetic 
stimulation (TMS) of the brain is painless. The 
magnetic field is not attenuated by the scalp, 
skull or brain, and its ability to stimulate 
neural tissue simply depends upon the 
magnitude of the induced current. Not only are 
magnetic stimulators well tolerated by subjects 
due to their pain-free mode of operation but, 
after 10 years application, no deleterious side-
effects have been reported. In fact, there was 
more early concern that the clap-like noise at 
discharge, caused by the coil expanding and 
hitting the plastic case, might be the most 

harmful aspect. However, calculations showed 

that a subject's ears suffered no more than 

those of a boisterous opera lover expressing 

appreciation of a performance. 

Only a twitch? 
Stimulating coils are attached to a metre of 
hevm uty cble and lo a eelheavy duty cable and look and feel
 
cumbersome. However, it is possible to target
 
specific parts of the brain and that facility
 
speific part o the brainan tha cilit
depends in part on the design of the coil but
 
also on physiological considerations. At first,
 
the only effects of TMS appeared to be twitch
 
responses in peripheral muscles which we now
 
know to be due to stimulation of neural
 
elements within the motor cortex. Initially it
 

puzzling that no one reported sensations,cognitive experiences or other signs of brain 
function in response to magnetic stimulation. 

The reason, in part, must be that rather few 

neurones have their processes aligned in such a 
way that currents induced by the magnetic 

neld excite them as a population with a
 
concerted output capable of producing a
 

specific and recognisable effect. The
 
presynaptic excitatory neurones to

corticospinal neurones, and the corticospinal 
cells themselves, in the motor cortex do 
however appear to provide such receptive 

groups. Provided the currents induced in the 
brain flow in the appropriate direction, twitch
like responses are typically elicited in muscles 
contralateral to the targeted cortex. 

A-side up R-FDI L-FDI 

70.2 
°mV 

B-side up 

0.4 
my 

Fig 1. Compound motor evoked potentials (cMEPs) in the first dorsal 
interosseusmuscles of the right (R-FDI)and left (L-FDI) hand evoked by 
transcranial magnetic stimulation. Manikins show position and 
orientationofstimulatingcoil, the direction of currentflow in the coil and 
the direction of the induced current in the brain.Averaged EMG records 

show stimulus artefacts (10 ms into the records)followed by cMEPs with 

a latency of26 ms. Orientationof the coil, and hence directionof current 

flow, determines the side on which corticospinal output is elicited. 
(Unpublished records). 



Targeting muscle groups 
To be useful as a tool for the investigation of 
motor function, targeting of particular muscle 
groups is required. The original design of coil 
was ring-shaped with an average diameter of 

a coil is placedabout 9 cm. If such 
symmetrically over the vertex (Fig 1) it 
preferentially stimulates arm and hand 
muscles on one side of the body. This happens 
because the rim of the coil, when the coil is 
centred on the vertex, tends to lie over the hand 
area of the contralateral, cortical motor strip 
and the direction of induced current flow is 
appropriate (anterio-medial direction) for 
stimulation of that hemisphere. Turning the 
coil over excites muscles on the opposite side 
because the direction of the induced current is 
now anterio-medial in the other hemisphere. 
Subsequent designs of coils, particularly 
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Fig 2. Excitatory and inhibitory responses to transcranialmagnetic 

stimulation. A, B: magnetic stimulation of the left motor cortex elicits a 

small compound motor evoked potential (cMEP)in the rightfirstdorsal 

interosseus muscle (FDI)at rest (A) which is facilitated (B) when the 

subject makes a weak (5-10% maximum) voluntary contraction. C, D: 
rectified, averagedEMG records show that during voluntary contraction 

of right thenar muscles, stimulation of the left motor cortex at 45% 
maximum stimulator output elicits a cMEP followed by a silent period 
(C) whereas a lower stimulus strength (35%) simply inhibitsbackground 
EMG (D). E, F: stimulation of the right hemisphere, well above 
thresholdfor a contralateralcMEP in the left FDI (not shown), inhibits 
EMG in the right FDI duringvoluntary contraction (E). Time course of 
inhibition in the ipsilateralmuscle (F). A, B: unpublished records. C, D: 
from Davey et al., 1994. E, F: adaptedfrom Ferbertet al., 1992. 

double coils with a figure-of-eight shape, have 

improved further the ability to focus on a 
particular part of the cortex and have, for 
example, allowed targeting of leg muscles and 
more secure stimulation of the motor cortex on 
one side. 

Investigating the motor cortex 

Coil shape alone allows limited ability to focus 
on a particular muscle. Hovever, if a subject 
makes a weak voluntary contraction in a 
specific muscle the response to magnetic 
stimulation increases, the threshold 
stimulation strength falls and a more isolated 
response can be achieved (see Fig 2). This 
facilitation is far more pronounced than can be 
achieved for responses to electrical stimulation 
of the brain. Several lines of evidence suggest 
that the facilitation of responses to magnetic 
stimulation reflect increased excitability of 
presynaptic and corticospinal neurones. 
Electrical stimulation excites corticospinal 
axons directly, deeper in the white matter of 
the cortex, and the more modest facilitation 
during a voluntary contraction is due solely to 
depolarisation of motoneurones in the spinal 
cord. Facilitation during voluntary contraction 
has proved to be an important adjunct to coil 
design in directing stimulation at a particular 
muscle. More importantly, it has allowed 
investigation of the various inputs that 

onto corticospinal neurones and 
motoneurones during voluntary actions. 

The ability to test the excitability of 
corticospinal pathways has provided insight 
into many aspects of normal and pathological 
motor control in man. The potential of TMS is 
not restricted to testing the efficacy of the 
pyramidal tract through its facility to excite a 
response in a muscle. It has also been used 
effectively to activate inhibitory connections 
both within the motor cortex and 
transcallosally (Fig 2). Interestingly, inhibition 
of an ongoing voluntary contraction can be 
elicited at a lower strength of TMS than is 
required for direct excitation, allowing the 
investigator to dissociate cortical excitatory
and inhibitory circuitry. The low threshold for 
inhibitory ciruite o threoder 

inhibition may be related to the preponderance 
of inhibitory neurones and their presynaptic 
terminals in the more superficial layers of the 
cortical grey matter, closer to the stimulating 
coil. The ability of TMS to fractionate excitatory 
and inhibitory circuitry in the motor cortex has 
already lead to a better understanding of how 
these processes are separately affected by 
disease, treatment or recovery in such 
apparently different conditions as spinal cord 
injury, schizophrenia and Huntington's 
disease. 



Nick Davey and Elizabeth Wells - using magnetic stimulationin 
PeterEllaway's laboratory 

From motor control to clinic 

The applications of TMS have naturally been 
concentrated in the field of motor control. The 
muscles investigated have not been restricted 
to the limb muscles, although clearly those 
with a more important corticospinal 
innervation, such as hand muscles, have 
received the greatest attention. It has been 
possible to investigate the cortical control of 
other muscles such as the diaphragm. TMS can 
produce a hiccup and a short series of stimuli 
has been known to stop an acute case of 
intractable hiccup (personal experience!). 
Other aspects of motor control have involved 
stimulation of cortical association areas. TMS 
of the frontal lobes, for example, does not 
produce overt muscle responses but 
application to the eye fields in the prefrontal 
cortex can interrupt saccadic eye movements 
and is being used to study the control of eye 
movements. 

obvious applications to
the moreOutside 

motor function, the use of TMS is expanding 
rapidly. In psychiatry, for example, TMS has 

been used to investigate schizophrenia. Its use 
may not be limited to being a tool for 
investigation of function: the application of 
repeated, transient magnetic fields to induce 
currents in the brain appears also to have a role 
in therapy and has been used to treat clinical 
depression and obsessive compulsive disorder. 

Development of repetitive TMS 

In the last few years the first repetitive 
magnetic stimulators have been produced. 
Until their advent, the rate at which a 
conventional device had been able to deliver 
stimuli was limited, by the need to charge large 
electrical capacitors, to once every few seconds. 
Repetitive, or rapid-rate, transcranial magnetic 
stimulation (rTMS) can achieve rates of 10 to 50 
stimuli per second for a second or two. The 
initial concern that rTMS may elicit fits has 
been unfounded although its application in 
patients with epilepsy continues to be thought 
inadvisable. Thus, the therapeutic effects 
previously only achieved by electroconvulsive 
therapy may be obtained with rTMS without 
the accompanying convulsions or need for 
anaesthetics. 

These are early days and the applications of 
magnetic stimulation are limited probably only 
by our own ingenuity. 

Peter Ellaway 
Division ofNeuroscience & Psychological Medicine 

ImperialCollege School of Medicine,London 
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EXPERIENCES OF DIFFERENT MODELS OF
 
PROBLEM BASED LEARNING
 

A workshop on 14 December 1998, immediately prior to The Physiological Society Meeting at 
Cardiff University will consider how the objectives relating to reducing factual overload and 
encouraging student centred learning, which were outlined in "Tomorrow's Doctors" may be 
achieved by introducing problem based learning. Speakers from Schools which have adopted 
PBL will consider their experiences and it is expected that there will be an experimental element. 

Professor Powis (Newcastle University, New South Wales) will introduce the workshop by 
describing the experience of introducing PBL into a new medical curriculum. Other speakers 
will discuss more "hybrid " courses consisting of both traditional and innovative teaching 
methods. The workshop is sponsored by The Physiological Society and the Teaching Special 
Interest Group and organised by Stephen Barasi, Cardiff (tel: 01222 874107) and John Patterson, 
QMW (tel: 0171 982 6378). 



ARE ALL MEMBRANE CATIONIC CHANNELS SHORT-LIVED ?
 

M embrane channels for ions are chiefly 
discrete membrane proteins. They are 

often characterised by specific inhibitors, by 
sensitivity to the electrical membrane 
potential, by the ligand transferred, or by the 
second messenger which tends to activate 
(open) the channels. In human red cells, the 
only membrane channel known to be 
permanently open is the band 3 anion 
exchanger, but this is a strict one-for-one 
exchanger and would not normally affect the 
osmotic balance of the cell. 

At the Sheffield Symposium (1997) it was 
shown how the surface energy of water was 
capable of powering the reciprocal 
conformational changes of the glucose 
transporter protein. These conformational 
changes are involved in the opening and 
closing cleft mechanism for glucose transfers. 
At the Meeting it was also pointed out that, for 
the same reasons, water channels through any 
protein transporter are likely to be short-lived, 

The reason is because water channels through 
proteins must be of nanometre dimensions 
where the Laplace Pressures (2g/ r) will be ca. 
300 MPa (3000 atmospheres). These are the 
pressures needed to force liquid water into 
such channels, but they are never available, 
However, the channels can be filled fairly 
quickly by the evaporation of water at each flat 
interface, and with the condensation of water 
vapour on polar groups of amino acid side 
chains which line the channel, 

Initially the water will be salt-free (cf rain) but 
when it becomes continuous with the bulk 
water at each interface then small ions and 
non-electrolytes could diffuse in, and across if 
the channel is transmembranous. The word 
'could' is used since, besides forming foci for 
water to condense upon, the amino acid side 
chains may themselves be charged. Thus, 
charged polar groups (as opposed to -OH 
groups) could affect the mobility of charged 
ionic species in the channel. 

We have shown how a polyguanidinium ring 
prevents potassium escaping on the red cell 
glucose transporter (Widdas & Baker, 1991a). 
This ring of positive charges is actually bistable 
and could be opened by small divalent cations 
like calcium. 

The closure of water channels would be almost 
inevitable if hydraulic flow through the channel 
was halted. This cessation would occur if a local 
balance of pressures, including osmotic and 
electro-chemical effects, was achieved. The 
actual closure would be brought about by the 
Laplace pressure being exerted outward at each 

end of the channel opening. Being outward at 
each end, there would be a negative pressure in 
the middle which would be sufficient to 
cavitate and separate the water into two halves. 
Once separated, the pressures would rapidly 
extrude the water (and contents) into the bulk 
solutions, using the work available by reducing 
the surface area of water in each half of the 
channel to that of the flat interfaces at each end. 
With pressures over 200 MPa, there is no 
difficulty in creating a near vacuum against 0.1 
MPa (1 atmosphere). The surface energy of 
water can only do mechanical work if the 
surface area can be reduced. 

The initial cavitation and separation of water is 
therefore the major problem, both in the 
opening and closing cleft mechanism of the 
glucose transporter (Widdas & Baker 1991b), 
and for the closure of water channels in any 
membrane protein. This is because, for the 
separation of pure water, a negative pressure of 
about 480 MPa (4800 atmospheres) is necessary, 
and this is about twice that available. However, 
we found from Tabor's textbook, that such 
negative pressures are reduced more than 10
fold in the presence of dissolved gases in the 
water. This factor of ten brings channels in 
membrane proteins well within the negative 
pressure range for cavitation. 

Therefore, the question arises whether any 
single one, of the multitude of different protein 
transporters for ions of various species and 
studied as discrete entities, has ever been found 
to be permanently open. If the answer is no,
then a second question would be; is the 'open 
probability' affected by the quantity of 
dissolved gases (e.g. NO, N 2, 02, C0 2) present? 

The Journal has recently made abstracts of 
papers (and long papers) available on the 
Internet. There, it is noted that a Cambridge 
group have found 'open probability' increased 
by pressure (which also increases the rate of 
evaporation - convex surfaces > concave). In a 
comprehensive Review Lecture on calcium 
effects, Berridge emphasises short-lived events
affecting ionic distributions across cellular 
membranes and also across the membranes of 
intra-cellular compartments including 
mitochondria and SR stores. He points out that 
the global events might be the summation of 
many short-lived events. 

Are the openings of all membrane-protein 
cationic channels short-lived ? 

Wifred Widdas 
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INAUGURAL MEETING OF THE INTERNATIONAL SOCIETY FOR
 
AUTONOMIC NEUROSCIENCE
 

James Butcher gives a Young Physiologist's view of a trip to Cairns 

W hen my illustrious supervisor asked me 
whether I fancied a trip to Cairns, 

Australia to attend the inaugural meeting of 
the International Society for Autonomic 
Neuroscience (ISAN) my immediate reaction 
was, 'Pull the other one boss!' Despite the fact 
that one of the biggest attractions of a scientific 
career is the opportunity to visit distant lands, 
never in my wildest dreams did I expect to 
travel around the globe to the land of 
Neighbours, Home and Away and Castlemaine 
XXXX 

Now this may sound silly but Australia really 
is a very long way away. Following a nine hour 
flight to Tokyo, we spent six hours in Narita 
airport's departure lounge waiting for our ten 
hour connecting flight to Sydney. Thankfully, I 
managed to avoid my growing sense of 
homesickness by emersing myself in Daphne 
du Maurier's Rebecca while my Russian post-
doctoral colleague read a biography of his 
greatest hero, Lenin. My PhD supervisor 
devoured a stack of journal articles. 
Predictable? Surely not! 

A satellite in Sydney and onto Cairns 
Sydney was a most memorable city. The 
primary reason we were there was to attend a 
satellite meeting entitled 'Neural Mechanisms 
in Hypertension' organised by Professor 
Roger Dampney. Future organisers of all 
symposia take note - providing wine and beer 
during the poster session definitely promotes 
lively scientific discussion! Thankfully, we also 
managed to find some time to have a mooch 
around the city. I don't think that I'll ever 
forget standing on the balcony of The Sydney 
Opera House, in the intermission of a 
production of Puccini's Madame Butterfly, 
watching the boats go past a luminescent 
Sydney Harbour Bridge. 

From Sydney we flew north along the east 
coast to tropical Cairns, the location of the 
ISAN meeting proper. The congress itself 
lasted five days and was subdivided into ten 
symposia covering topics as diverse as 
'Transmission at autonomic synapses' to'Dramisorsiof t autonomicnervousesyste 

Preparingfor the practical 

photograph of a medical student, whom, one 
presumed, had consumed a little too much of 
the amber nectar (and whose trousers were, for 
some unknown reason, around his ankles) in 
the middle of a rather severe bout of emesis. 

Getting to know you 
Such a meeting is, I think, a very valuable 
experience for scientists of all ages, but 

especially perhaps for young physiologists
such as myself. For example, over the course 

of the week I was bombarded with 
communications which described experimental 
techniques that previously I didn't even 
appreciate existed. But perhaps the most 
interesting experience for me was to be able to 
put faces to the names of some of the more 
senior researchers whose work, up to that 
point, I had only read about. So you can 
imagine what a surprise it was for me to find 
myself in a bar early one afternoon, having 
skived off one of the few truly tedious lectures, 
in the company of a rather eminent professor 
who was being accosted by a very scantily clad 
barmaid selling raffle tickets: 
"Would you like to buy some raffle tickets, sir", she 
said. 
"Sure - I'll have a strip", said the professor, his 
eyes bulging out on stalks. 

"That'll be ten dollarsplease." 

"Ten dollars eh? That's a bit pricey (f5), oh well'Disorders of the autonomic nervous system'.*hr o o 
Without doubt one of the most memorable here you go. 
lectures was given by a Brit, Dr Paul Andrews, "Thank you sir", said the waitress as she 
whose opening slide ensured that he had the removed the top half of her attire. I don't think 
audience's full attention for his seminar on I'll ever forget the look on his face. I think that 
'Gastrointestinal afferents'; the slide showed a he thought that he'd won first prize... 



Throughout my undergraduate years it was 
drummed into me that practical classes are 
very important for a full understanding of 
physiology. With this in mind, my colleagues 
and I were very interested to test for ourselves 
an exceptionally important piece of autonomic 
systems physiology; that stimulation of 
receptors in the skin of the face by immersion 
in water leads to a characteristic pattern of 
cardio-respiratory responses including apnoea, 
bradycardia and selective peripheral 
vasoconstriction. And as luck would have it 
Cairns is in close proximity to the Great Barrier 
Reef! Now that was without doubt one of the 
best practicals I've ever attended.., 

All good things must come to an end, and 
eventually we started the long journey home. 
The lessons in autonomic physiology just kept 

coming though. As we headed towards Narita 
airport we hit a large pocket of turbulence. My 
sympathetic system hit overload: my heart felt 
as though it was going to explode; my hands 
erupted in sweat; and I started shaking 
involuntarily. A fright from flight response 
perhaps? 

The next ISAN meeting is to be held in less 
tropical surroundings; however, the organisers 
of the London meeting (to be held in the year 
2000) promise that the likelihood of the second 
congress living up to the high standards set by 
its recent Australian counterpart is much 
greater than England's chances of bringing 
home The Ashes. I should think so too! 

Dept of Physiology 
University of Bristol 

FROM COURSEWARE TO FUTURE, WHERE? 

Malcolm George guides us through the Teaching and Learning Technology
 
Programme and speculates on the possibilities of obtaining a "www" degree
 

he Teaching and Learning Technology 
Programme (TLTP) has played a part in the 

tremendous growth of interest in the use of 
computer aided learning (CAL) in university 
courses. At the start of the programme in 1992, 
CAL was a minor part of teaching delivery. 
Today it is seen as an essential element within 
Teaching Quality Assessment and an 
important issue for the proposed Institute of 
Teaching and Learning. Even though I have co-
ordinated a TLTP project in physiology, I am 
amazed at the difference in interest and the 
advances that have occurred during its life. As 
an example, our consortium initially debated 
whether or not to programme for Windows or 
DOS. Some departments only had 286s 
running DOS for teaching purposes with little 
prospect of upgrading in those days. This 
shows just how far the use of computers and 
courseware for teaching has moved forward. 

A window on the world 

Wisely we chose the Windows route, usedAuthorware Professional and recruited 

staff trained in multimedia authoring. Now, 
only six years later, departments buy Pentiums 

ho fllyfor tudntsnteruniersiy
for students who enter university fully
computer literate. By the end of our project we 

had produced courseware based on 
practicals in cardiorespiratory physiology, 
neurophysiology and biomechanics to run on 

both PC and Mac platforms, in either stand 
alone or network versions - all to budget and to 
schedule. It is very pleasing that a steady 
stream of departments spread right across the 
health science spectrum have taken up this 
courseware as a part of their provision of 
physiology teaching packages. Even more 
gratifying, is that using CoAcS, a marketing 
company set up by the Pharmacy 
TLTP consortium, we have managed to 
sell our courseware abroad (for 
information on courseware see 
http:/ /www.qmw.ac.uk/-lsc/home.html). 
The down side is that commercialisation has 
not happened fast enough as yet to be able to 
continue to expand our courseware 
developments. 

A pointer to the future of CAL in physiology is 
that interest in our packages has come from 
Asia (including China), Australia, the Middle 
East, South Africa, North America as well as 
from Western Europe and even Estonia. 
Clearly there is a global interest in thepoiino A akgsi hsooy h 
provision of CAL packages in physiology. The 
interactivity and graphics afforded by current 
authoring methods is very appealing. TLTP 
and individual projects mounted a world wide
dissemination effort which has fostered 

ieestnbtit hsao unc he orld 
interest, but it has also uncovered the world
wide extent of interest that exists anyway. 

www.qmw.ac.uk/-lsc/home.html
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Global commercialisation of higher however, that it will occur and prove 
education through the internet increasingly attractive to many. It is even quite 

possible that sooner, rather than later, there 
The Dearing report recognises that there will will be universities offering students whole 
be an increasing impact of IT on teaching and degree courses over the Internet with down 
British universities will need to assimilate how loaded CAL a significant part of the package. It 
best CAL can be used within courses. How our is clear to me from the last six years in TLTP 
degree courses will be changed by the pace of that the potential for change could be 
the IT revolution and what control academics, enormous if, as Frances Cairncross has pointed 
departments or institutions have over it may out recently', we are in the era of 'The Death of 
become key debates for us in physiology, as Distance'. The success of Amazon.corn as an 
much as for any other discipline. Issues of what international book seller is an example to us all. 
can be achieved through this medium as I think the time is nigh to consider the IT issue 
opposed to lectures etc, need to be thoroughly not just in a parochial UK context, but in the 
debated, but it must be remembered that an realisation that the potential for a global 
original objective of TLTP itself was to produce commercialisation of higher education is not 
courseware capable of replacing lectures. The beyond the realm of fantasy. 
original TLTP working party report was called 
'Beyond Lectures'. Certainly this has occurred Malcolm George 
to our knowledge, in other disciplines and TLTP ProjectCo-ordinator 
some academics have used packages we have Departmentof Physiology 
produced to cut lecture content. Extending St Bartholomew's 
such thinking, it might be seen that IT might be and Royal London HospitalMedical School 
a way of providing problem based learning Queen Mary and Westfield College, London 
without high staff levels and increasing the 
provision of self directed learning for students. 

Footnote 
The possibilities are clearly considerable, even 1.Frances Cairncross (of The Economist) Communication 
though the cost of producing courseware to a and Distance. DeLoitte and Touche Lecture, Royal 
good enough standard is high. The reality is, Society of Arts, 12 January 1998. 

The current and four past Honorary Treasurers of The Physiological Society at the Treasurer's 
Advisory Sub-Committee dinner in July 1997. 

From left Philip Harrison, John Widdicombe, Julian Jack, Ron Linden and Robert Comline 
Photographcourtesy ofJohn Widdicombe 



THE PHYSIOLOGIST OF THE FUTURE - JACK OF ALL TRADES
 
AND MASTER OF ONE?
 

PatGoodwin explains why the whole of biology is undergoinga revolution and 
what the universities must do to embrace the changes 

M ore years ago than I care to think about I 
studied for a degree in Physiology and 

Biochemistry. The emphasis of the course was 
on integrating the two subjects and I well 
remember the last examination in finals - we 
had three hours to write an essay on a 
topic such as 'Vitamin B12 ' or 'Homeostasis' 

or 'Polysaccharides', where we could 
demonstrate that we appreciated the links 
between the biochemistry on the one hand and 
the functioning of the whole organism on the 
other. I have to confess to enjoying that type of 
challenge and although I then opted to 
specialise in Biochemistry, I have steadfastly 
believed in the importance of relating 
molecular studies to the in vivo situation. 

Since then, the molecular era has burgeoned, 
accompanied by new disciplines; molecular 
genetics, molecular biology, molecular cell 
biology and even molecular physiology. I 
speak as a biochemist, when I say that we are 
in danger of becoming carried away by 
reductionist approaches and the need to dissect 
every reaction in detail (often using completely 
non-physiological conditions). 

However, the whole of biology is undergoing 
another revolution with the advent of the 
genome sequencing projects, which are daily 
releasing vast amounts of sequence 
information onto the World Wide Web. In the 
last 2 1/2 years we have seen publication of the 

complete sequences of thirteen microbial 
genomes and this has revealed just how 
ignorant we are - even in the case of 
the smallest self-replicating organisms, 
Mycoplasma genitalia (which causes urethritis) 
96 of the 470 predicted genes were 'new', ie did 
not match any of the thousands of gene 
sequences already in the database. 

With the human genome the scale of the 

problem is magnitudes greater. It is predicted 
that there are at least 150,000 genes in the 
human genome; how can we possibly work out 
their function and how they interact with each 
other - or even decide which are the highest 
priority for studying? There is no doubt that 
traditional approaches will be inadequate. It 
will be impractical to continue to study 
individual proteins at random, either at the 

biochemical or functional level - a systematic, 
hierarchical approach is essential, based on 
classifying proteins into families and 
subfamilies and then studying selected 
members in detail. 

New technologies, enabling analysis of 
thousands of characteristics in thousands of 
cells are required. This has already begun with 
the development of 'chips' which enable 
analysis of gene expression in thousands of 
samples within an area equivalent to a 
microscope slide. However, there is a long way 
to go before the results of such experiments can 
be interpreted in terms of the functioning 
of whole organisms. New specialists 
'functional genomic analysists' - are needed; 
the individual with appropriate expertise does 
not exist, and of necessity functional genomic 
analysis must involve groups of individuals, 
combining expertise in molecular genetics, 
biochemistry, cell biology and bioinformatics, 
and physiologists, of course, will play a role. 

But will these experts be able to talk to each 
other and understand each other's language? 
Probably not! What is needed is a jack of all 
trades and a master of at least one! University 
courses must change to accommodate this and 
modular degrees are already making it easier, 
at least in principle, to give students a 
grounding in several subject areas. Inevitable 
there must be specialism at the PhD stage 
(there is a danger of losing the physiologist 
who has expertise in whole animal work just at 
the time whey s/he will be most needed). But 
there must be a mechanism to prevent 
postgraduate students becoming so involved 
in their specialism, that they forget the 
relevance of everything else; the new graduate 
schools, which already operate in several 
universities, can help in this respect. The 
professional societies have a key role as well 

we must get together and hold joint meetings, 
run joint workshops, facilitate networking and 
above all, keep talking to each other. 

Programme Manager 
Pronramm nity 

Infection and Immunity 
The WellcomeTrust 



LET'S POST-DOCING IN JAPAN
 

Richard Holland writes from Japan, where he is working as a postdoctoral Fellow 

A nyone who has spent time in Japan will Axon patch clamp amplifier costs more than 
understand the word "let's" in the title of $14,000 instead of the catalogue price of $8,900. 

this article. "Let's" is much used by the 
Japanese as in "lets's go ski-ing" and "let's The language barrier 
enjoy winter whiteness". So I let myself go From the point of view of a foreign researcher 
post-docing. In fact, it was an article in Nature in Japan, language is the major problem, 
advertising a postdoctoral position in the Brain 
Research Institute in Niigata University, which especially the writing system. However, 
led to my arrival in Japan in late May of lastEnglish is widely used and understood and 
yearandmI amrrill findJapinm t. Mayo
year and I am still finding my feet. 

Interestingly, post-doctoral positions are a 
fairly recent innovation in the Japanese 
academic system and as a result there is still a 
reliance on the associate and assistant 
professor positions to fill roles which would be 
filled by post-doctoral positions in the English 
system. Having said that the laboratory where 
I work does have three post-docs as well as 
three assistant and associate professors, three 
PhD students, two master's degree students, 
two undergraduate students and five 
technicians. 

Lab notes 

The professor, who has overall responsibility 
for running the laboratory, only returned from 
the United States a couple of years ago and 
this presumably accounts for a lot of 
very new equipment including three 
electrophysiological set ups, facilities for 
DNA/ RNA sequencing and the usual range of 
molecular biology and biochemistry 
equipment. One of the most annoying 'rituals' 
one has to endure is ordering consumables and 
equipment. While the laboratory is well-
equiped, one is unable to order directly from a 
company. We have to go through an agent 
appointed by the University. As a result of the 
,middle man' any orders take a long time to 
arrive and cost much more than they should; in 
fact as much as 50% more. For example, an 

VHowever, 

this is particularly noticeable in written
English. While I have learnt to use the simplest 
words and sentence construction to make 
myself understood, I have made some efforts 
to learn Japanese. During the last six months I 
have been attending Japanese classes two or 
three times a week and am beginning to be able 
to hold rudimentary conversations in the 
language. I must say that the classes have been 
fun and a good way to meet people. (The 
Japanese teachers have also helped me to 
obtain some furniture for my very empty 
apartment.) Such language constraints may 
have coloured my opinions a little but I think 
that there is a lack of critical evaluation of 
scientific matters. The attitude seems to be if 
something has been published, it must be good 
science. I have yet to hear anyone say that they 
have read a bad paper! 

However there does not appear to be the usual 
pessimism that pervades British research, 
especially at the post-doctoral level; 
presumably because money is available from 
both government and charitable organisations. 
But there is a problem for younger, ambitious 
Japanese scientists; laboratories are usually run 
at professorial level and there is considerable 
competition for these posts. 

Culinary competitiveness 
Niigata is a city of about half a million peopleon the coast 250 km due north of Tokyo. It is 
known for rice, sake, sea food and winter snow, 

all of which I have made use of since I arrived. 
I have been amazed at Japan's range of food 
and the diversity of tastes and styles. 

the Japanese have a really hard time 
understanding the concept of vegetarianism. 
Almost everything has meat and/or fish in it. 
Western food is available, at least in the larger 
towns and cities, but I am really looking 
forward to lamb chops, potatoes and whole 
meal bread when I go home - even though I am 
enjoying working and living here. 

Richard Holland 
Brain Research Institute 

Niigata University,Japan 



ELECTROPHYSIOLOGY IN AN EARTHQUAKE ZONE 

John Isaac explains why he took a postdoctoral position at the
 
University of California at San Fransisco
 

A cademic research science is one of the few 
jobs which travels. So, having completed a 

PhD, there was the possibility of doing a 
postdoc in any one of a number of countries, 
Even better than this, scientists can to choose 
nice locations in which to work. This means 
that one can not only gain valuable experience 
in a new laboratory, but also pick a place which 
will allow you to do some interesting things as 
well. So, at the end of my PhD (with Professor 
Howard Wheal, Southampton University), I 
decided to try and find a postdoctoral position 
on the west coast of the USA - in particular 
California. 

The science ... not the rest 

Now I must point out here that it was 
definitely the science that attracted me to San 
Francisco in the autumn of 1994, and not the 
climate, outdoor sports, great restaurants, 
good wines... etc. What enabled me to go to 
Rob Malenka's lab at the University of 
California San Francisco was a Wellcome Trust 
Travelling Research fellowship. These 
fellowships provide a total of three years' 
support: two in a laboratory abroad, and one 
year back in the UK. Apart from receiving 
salary support, quite a considerable amount of 
equipment and running costs are also 
provided. So this fellowship represents a good 
deal both for the prospective postdoc and 
supervisor, 

When I arrived in San Francisco I discovered 
that Rob had joined forces with Roger Nicoll 
(his original postdoc supervisor) who is also at 
UCSF. So I joined a large combined lab of about 
12 postdocs and 5 PhD students. I was 
surprised to find that a large proportion of the 

Contraryto appearances,halfof the lab was not wiped out on this trip 

postdocs were from Europe, so when I got fed 
up of the Americans I had plenty of Europeans 
to complain to. Contrary to the horror stories I 
had heard in England, about the cruel 
American lab bosses making poor postdocs 
and students work 29 hours a day and 8 days a 
week, the working environment was excellent 
and there was plenty of time to explore 
California and indulge in the multitude of 
outdoor activities available. However, I do 
remember a couple of times Rob saying to me, 
"you're not going on vacation again you 
******!" (He was only joking, at least I think he 
was). Fortunately the army of Europeans all 
spent plenty of time exploring California, so I 
wasn't the only one. 

Actually, Rob and Roger did actively 
encourage the outdoor lifestyle. They 
organised two lab trips each year: one in winter 
to go skiing in the Sierra Nevada mountains, 
and one a white water rafting trip on the 
American River in summer. On the skiing trip, 
as a new postdoc with little ability at downhill 
skiing, I was required to follow everyone else 
down precipitous 'double black diamond' 
runs. If you survived this and the rafting, you 
were worthy of remaining in the lab. 

Having said all this, I managed to get through 
quite a lot of work in San Francisco and 
publish some papers. It was extremely useful 
training and Rob and Roger were excellent 
supervisors. I returned to the UK having 
gained a lot of valuable experience. The 
Wellcome Trust travelling fellowship provides 
an excellent way to return to the UK as you are 
essentially a 'free' postdoc. So it greatly 
facilitated finding a position back in England, 
and I was fortunate to be able to join Professor 
Graham Collingridge's lab in Bristol. After one 
year with Graham doing research and 
applying for grants, I have set up my own lab 
in Bristol supported by a Wellcome Trust career 
development fellowship. 

Finally, I haven't mentioned the solution to 
doing electrophysiology in an earthquake zone 
(San Francisco experiences regular small 
earthquakes). The answer is: get the best anti
vibration table money can buy. 

John T R Isaac 

DepartmentofAnatomy 
University of Bristol 



A MEDIC WORKING IN RESEARCH 

James N'dow explains how he coped as a medic with the 
trials and tribulations of working in research 

started my training as a specialist registrar in 
December 1994 and took two years out for 

research in March 1996. I came into research 
with a masterplan for my two years; right from 
the battery of experiments I was going to dowiwerennoiproblems.tTonmemrunningdout
within eighteen - twenty months, down to 
writing up my thesis in the remaining time 
prior to my return to clinical work. I was on a 
mission. I had an agenda, one that could not 
go wrong - or more realistically one that would 
not be allowed to go wrong. Well, suffice it tosthe 
say I was misinformed. I failed to grasp the 
simple fact that I was not going to be in a 
hospital any longer, 

G for guilty, Dfor depression 
I arrived in the Department of Physiology at 
7.30 am on my first day anticipating a welcome 
party with specific instructions on what to do 
for the rest of the day and a timetable of 
experiments for the rest of the week. I soon 
realised I was the only one there. I sat 
anxiously waiting in my white coat (as you do) 
impatiently looking at my watch as if to say the 
residents and nurses were late for a ward 
round that was meant to start a few minutes 
ago. Mornings, you see, are a critical time for 
me as a surgical registrar; my day is made or 
ruined by how well the morning is planned 
and executed. If you get it wrong, a number of 
other things will go wrong in an uncontrollabledomno-ffetmnne, sartng ithbeig lte 
domino-effect manner, starting with being late 
for theatre, an unhappy anaesthetist, etc, etc. 

Although my project meant working in two 

departm ents, the first three months were 
largely spent in the physiology department. Ifound that I became increasingly anxious in the 

first two - three weeks because I felt extremely 
guilty. Guilty because my days were not filledwith things to do that produced satisfying 

results at the end of each day. Adapting to this 
did not come easy: and to be honest, it took 
months. I had to give a presentation after six 
months of research to my three supervisors to 
show what I had achieved in that time. Thatdepressed me even more, because although I 
knew deep down that I did not have earth-

shattering results to show, up until that point, I 
had not had to tell anyone 'officially'. Even 
though I had been having regular research 
assessment meetings prior to this time, 
somehow this presentation felt different 
because for the first time it dawned on me that 
the famous masterplan was looking as if it was 
going to fail. 

Systems failure 
The first six months were filled with doom and
gloom; however, the next six months were, on 
balance much better. That is not to say there 
were no problems. To me, running out ofof 
dialysis tubing or malfunctioning of the freeze 
drier was a matter of life and death. It was 
desperately important because I had such 
limited time for my research. But it usually 
appeared as if Iwas the only one who regarded 
the problem as being serious. I soon realisedproblemiasnbeingdserious.eI soonrrealise 
that no-one was volunteering to sort out this so 
called minor problem. I could guarantee that 
the first three or four people I spoke to about it 

were of no use whatsoever. It was as if this was 
the first time the problem had ever been 

encountered. However, the heartening thing 
is, if I caused enough pandemonium, there was 
always someone available to empathise with 
me and more likely than not, solve the problem 
quickly. The air of calmness would return 
again. Invariably, the others genuinely did not 
know the answer to the problem or simply did 
not share my level of anxiety. 

Taking time out 
One of the best attributes I feel research has 
bestowed on me when faced with adversity is 
the ability to stop whatever I am doing and 
think about the problem before taking the next 

major step. At first I could never quite 
understand what my physiology supervisor
meant by the importance of taking time to 
think in research. I was of the opinion that we
had put in a lot of thought prior to 

com mening thugh t and to 

comein research re t ad werenow in research to get results. Besides, there 
was nothing wrong in working and thinking atthe same time. However, as the first few 

months went by I became less sceptical of this 
view as a result of having performed quite a
few unnecessary experiments. As time went by, 
I have found my supervisor's advice useful on 
numerous occasions. 

My position really started improving when I 
began to accept that things were going to go
wrong and that the - so called - cast iron plans
would have to be altered at very short notice 
without a satisfactory explanation. There was 
little point in fretting and the best way forward 

wasjustto get o n th 
was just to get on with it. 
Whilst my first few months in research were 
dominated by a desperate drive for results 
(which on occasion could cloud one's view of 

http:problemiasnbeingdserious.eI
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the reasons for doing 
research), there was a 
great deal to be gained 
from a period out of 
clinical work doing 
full-time research. 
What made my time in 
research a success, at a 
personal level, was the 
knowledge that I had 
great support and 
encouragement from 

my supervisors. I never once regretted my 
decision to do research. I enjoyed my time far 
more than I ever anticipated and given the 
same choice, I would do it all over again. I will, 
of course, be a great deal wiser next time. 

James N'dow 
SpecialistRegistrarin Urology and Honorary 

ClinicalResearchAssociate 
Departmentsof Surgery and Physiologicalsciences 

The Medical School 
University of Newcastle 

VLL 	 THE WELLCOME TRUST'S UNIT FOR POLICY
 
RESEARCH IN SCIENCE AND MEDICINE (PRISM)
 

What does PRISM do? David Seemungal explains the vital role of 
this unit infulfilling the Trust's mission and strategy 

he Wellcome Trust ('The Trust') is the 
world's largest non-governmental source 

of funds for biomedical research. The Trust 
currently spends about £300 million per 
annum on biomedical research in the UK, and 
with an asset base of £10 billion in a wide 
portfolio of investments, its source of income is 
well protected. The broad scope of the Trust's 
funding activities is based on the wishes of Sir 
Henry Wellcome, which are contained in his 
will. The Trust's overall mission- to advance 
medical knowledge - and strategy is 
determined by a Board of Governors, 
comprising seven eminent scientists and two 
leading figures from the world of finance. This 
article discusses how the Trust's Unit for Policy 
Research in Science and Medicine (PRISM) 
helps to fulfil the Trust's mission and strategy. 

PRISM ('The Unit') is the Trust's internal policy 
unit which aims to provide management 
advice and information to the Trusts 
senior managers and scientific panels. The 
department is situated within the Trustes 
Corporate Affairs Division which, among other 
roles, has overall responsibility for 
coordinating policy across the Trust. The aim of 
the Unit is to support evidence-based policy-
making. Central to its work are scientific 
audits, policy overviews, evaluations, policy 
research and foresight studies. 

Scientific 	Audits 
The need for scientific audits stems from 
external pressure on funding bodies for 
increased accountability, and internal pressure 
to target resources more effectively. The main 
focus of a PRISM Scientific Audit is to support 
decision-making for specific research fields by 

providing a systematic means of assessing the 
strengths and weaknesses of the Trust in a 
specific research area, and to assess needs and 
opportunities for future support. Audits 
normally comprise four components: analysis 
of current support; a bibliometric outputs 
analysis; a portfolio analysis (in effect a 
distribution analysis of the funded research in 
discrete subfields of the area of research being 
measured); and finally a future trends survey 
(usually a questionnaire survey of the views of 
senior scientists to identify 'hot topics' or 
'centres of excellence'). PRISM has recently 
completed scientific audits on the state of UK 
neuroscience research and on research relating 
to malaria. 

Policy Overviews 

It is not always possible for funding bodies to 
wait for completion of a major study when 
formulating policy. To address this need 
PRISM also carries out policy overviews - a 
fast analytical study designed to respond to 
specific requests for information on topics of 
immediate interest. A recent example of the 
Unit's work in this area is a study on the issue 
of women and careers in science. The study 
looked at the Trust's decision-making on 
grants and demonstrated that there was no 
evidence of sex discrimination in the awarding 
of project grants, programme grants or Senior 

Research Fellowships in Basic Biomedical 
Science. There was evidence, however, that 
women do not apply to the Trust for project or 
programme grants in the proportions that 
would be expected from the number of female 
academics working in UK universities. The 
Unit is currently analysing why this lower than 
expected application rate from women exists. 



Evaluations 
The aim of evaluation is to provide 
administrators and policy makers with a 
coherent analysis of current performance (for 
example of a particular funding scheme), and 
with conclusions to inform future decisions. 
Most evaluations require a combination of 
qualitative and quantitative approaches. An 
example of the Unit's work in this area was an 
evaluation of the Trust's equipment scheme. 
This scheme was established in 1992 for an 
initial period of three years. The aim of the 
evaluation was to review the case for renewal of 
the equipment scheme in the context of the 
other sources of support for research equipment 
in UK universities. The results of the evaluation 
showed that the Trust's equipment scheme was 
the largest in the country and filled a vital niche 
in the support of UK research, 

Foresight Studies 
With ever rising costs of research, funding 
bodies are beginning to develop strategies to 
support various fields of science and, inevitably, 
priorities within these fields are becoming more 

explicit. The experience of research policy 
bodies in several countries is that it is possible to 
use systematic techniques for data-gathering,consultation and analysis to help develop
research strategies and to provide a framework 

within which priorities can be determined. 
Such approaches are collectively called foresight 
analysis. Generally foresight analysis includes 
identifying and gathering data on: 
"national strengths and weaknesses 

" needs for research 
" the country's ability to exploit research findings 
" the necessary skills base. 

PRISM completed a major foresight analysis of 
cardiovascular research. The study identified 
major skills gaps and novel infrastructural needs 
and collated the views of researchers on issues of 
key importance for users of cardiovascular 
research in the health service and industry 

Policy Research 

The Unit also instigates its own research 
projects to aid the development of new 
approaches to measure the impact of the 
Trust's research funding. This enables the Unit 
to keep abreast of current trends and 
developments in the science policy field. One 
major area of the Unit's research activity is in 
the measurement of the outcome of research. 
New approaches include studying the 
scientific evidence base of clinical guidelines, 
and the study of various paths in the 
innovation process including how published 
research finds its way into patents (cited as the 
prior art on patent applications). 

Novel Tools 
The approaches discussed above all make use 
to a greater or lesser extent of various 
techniques or tools. PRISM has developed a 
number of novel tools to help in the 
development of these approaches: 

The Research Outputs Database (ROD) - a 
database containing full bibliographic details 
of all articles, notes, and reviews by UK 
biomedical scientists, together with details of 
the funding support acknowledged by each 
paper. The database covers about 25,000 
papers per year from 1988 onwards. The ROD 
is run as a "club" for some 30 members, 
including the Medical Research Council, the 
NHS R&D Directorate for England and a 
number of medical charities and other funders 
of biomedical research. The members pay an 
annual subscription related to their annual 
expenditure on UK biomedical research - in 
return they receive a list of papers 
acknowledging their support, copies of PRISM 
reports and papers based on the ROD, and 
access to consultancy. 

TechTrac - This is a database of patents (in the 
US and European Patent Systems) which cite 
UK biomedical papers as prior art on patentUKboeiapprsspiratonaet 
applications. The database enables PRISM totrack the flow of basic research investment 
through publications (via ROD) to one of the 
intermediate stages in the innovation system 
the patent. 

SPIN - Each week PRISM produces a weekly 
roundup of biomedical policy news appearing 
in the major biomedical journals (such as 
Science, Nature, New Scientist) and daily 

newspapers in a publication SPIN (Science 
Policy Information News). SPIN is posted to 
subscribers both in the UK and overseas each 
Friday so that, in the UK at least, they receive 
their copies of SPIN the following Monday. It 
is an invaluable method both for keeping up to 
date on science policy issues, and as a 
searchable reference database (via the 
Wellcome Trust's WISDOM database 
http/ /wisdom.wellcome.ac.uk) allowing 
specific policy issues to be investigated in 
detail. 

For further information on the or 
Unit, including details of ROD membership 
and to obtain copies of PRISM'° p , 
reports, please call the Unit Admitr on 
0171-611-8479. 

David uingi 
Poli Analyst 

The Wellcome T 

i 

http:wisdom.wellcome.ac.uk


No notice is carriedfor more than three Second International Conference on ACCOMMODATION FACILITIES AT 
successive editions.Notices are starredso ATP-SENSITIVE POTASSIUM THE NOVARTIS FOUNDATION 
that readers can see at a glance whether CHANNELS AND DISEASE Any scientifically or medically qualified person 
this is the first (one star) or final (three 3-5 September 1998 on a working visit to London is welcome to use 
stars)appearanceof the notice.Notices for 
the Autumn 1998 edition (to be distributed 
on 7 August 1998) should reach the 

AdministrationOffice by 2 July. 

Anderson World Wide Centre, St 
Charles, Illinois, USA 
Further details from Lydia Aguilar-Bryan, tel: 

+1 713 798 3462, fax: +1 713 798 4585, e-mail: 

lbryanCbcm.tmc.edu *Reservations 

one of fifteen bedrooms for a period of up to 
two weeks. Charges as from 1 January 1998 are 
C44 for a single and £56 for a twin room which 
includes breakfast. Further details from the 

co-ordinator/ 
Receptionist, The Novartis Foundation, 41 
Portland Place, London WIN 4BN. Tel: 0171 

Open Meeting at The Royal Society 

DISCUSSION MEETING 

One Day Symposium on 

INFLAMATION OF THE SKIN 

636 9456, fax: 0171 436 2840. 

24-25 June1998 
Molecular Information and Prehistory 

11 September 1998 
Fielder Centre, Hertfordshire 

Organised by Professor D Briggs, 
Professor MKEgon Ddeadline 
Professor MK Jones. 

Organised by the British Inflammation 
Research Association (BIRAs). There is no

for registration and the meeting is 

Further information from the Science 
Promotion Section, The Royal Society, 6 Carlton 

House Terrace, London SWY 5AG. Tel: 0171 

451 2574/5, fax: 0171930 2170, e-mail: 
Discussions.Meetings@royalsoc.ac.uk *** 

open to non-members. Registration fee to
include tea/coffee and lunch is £40 for 
mebe andi n s ad£ for 

PhD students. Proof of student status is 
required. 
Further information from Dr Fiona 
Cunningham, Veterinary Basic Sciences, The 
Royal Veterinary College, Hawkshead Lane, 

THIRD ANNUAL CONGRESS OF 
EUROPEAN COLLEGE OF 

North Mymms, Hatfield, Hertfordshire, AL9 
7TA. Tel/fax: 01707 666269/666371, e-mail: 
dbonner@rvc.ac.uk* 

SPORTS SCIENCE 
15-18 July 1998 
Manchester 
This will be the largest meeting in the field of BRISBANE '98 
exercise and sports science ever held in Europe. A joint meeting of 
The programme will include invited lectures, THE FEDERATION OF ASIAN
multi- and mono-disciplinary symposia, OCEANIAN NEUROSCIENCE 
tutorial lectures and socratic debates. There SOCIETIES 
will be strong representation of the 
physiological and exercise sciences, including 
nutrition and biochemistry, with this element 

27 September-i October 1998 
Brisbane, Australia 

of the programme organised by David Jones, The Federation of the Asian and Oceanian 
Ron Maughan, Susan Ward and Clyde Physiological Sciences 
Williams. Sports medicine, biomechanics and The Physiological Society of New Zealand 

motor control will also feature strongly. Free The Australian Physiological and 

oral and poster communications are invited. Pharmacological Society 
Further information from Professor Tony 
Sargeant, fax: 0151 236 4829, e-mail: The meeting will consist of a rich scientific 
ecss@hitl.demon.co.uk* programme of plenary lectures, "new 

perspectives" lectures, thematic symposia, oral 
communications and poster presentations 
reflecting the diverse scientific interests of the 

13th International Congress of various societies. 
Pharmacology, 
Satellite Symposium: 

The venue is the Hilton Hotel, Brisbane, 
Queensland, Australia. 

CARDIOVASCULAR AGEING Further information from Brisbane'98 
23-24 July 1998 Conference Secretariat, GPO Box 2609, 
Nancy, France Sydney 2001, Australia. Tel: +61 2 9421 1478, 
Preliminary Programme: Overview of vascular fax: +61 2 9251 3552, e-mail: 
ageing, overview of vascular cardiac, receptors FAOPS/FAONS@icmsaust.com.au** 
and intracellular coupling, endothelium, 
oxidative stress, extracellular matrix, 
metalloporoteinases, oestrogen replacement. 

Registration fee: 1700 FF; Students: 200 FF. 
further information from Cardiovascular 
Research Group, Faculty of Pharmacy, 5 rue 
Albert Lebrun, 54000 
Nancy, France. Tel: +33 3 8317 8811, fax: +33 3 
8317 8879, e-mail: atkinson@pharma.u-nancy.fr, 
www address: http:/ /www.uhp.u-nancy.fr/ 
Pharma / CRG /*** 



The PhysiologicalSociety 

AFFILIATE TRAVEL GRANT SCHEME 

The Physiological Society has agreed to make an annual allocation (£35,000 for 1998) to provide 

travel grants for Affiliates wishing to attend scientific meetings. 

Eligibility 

Affiliates of The Physiological Society who are resident in the British Isles. Former Affiliates will 
continue to be eligible for one calendar year after being elected to Membership of the Society. 
Priority will be given to postdoctoral scientists and final year PhD students. Applicants should 
demonstrate a record of presentations at Physiological Society Meetings. The meeting to be 
attended must be of clear relevance to Physiology. Grants will be made only to those actively 
participating in the scientific meeting for which the travel grant is requested; this criterion will 
normally be satisfied by submission of an abstract for the meeting. The applicant must be the first 
or presenting author of the abstract, unless a strong case is made. Where several authors appear on 
an abstract, only one will normally be considered eligible for an award. Retrospective applications 
will not be considered, so Affiliates are advised to apply as early as possible; there is no need to 
wait for confirmation that the abstract has been accepted. No person may receive more than one 
award under this scheme. 

Awards 

The maximum award allowable will be £600. Applicants are expected to have approached their 
research sponsoring organisation (ie source of salary) if this also gives travel awards, and any 
award from The Physiological Society will take this, and funds from other sources, into account. 
Credit will be given to applicants who have made attempts to secure funds from other sources. All 
awards are made on the understanding that successful applicants will keep the Society informed of 
additional funding subsequently received from other sources. If the total funds obtained from all 
sources exceeds the amount required to attend the meeting, the balance of the Society's grant will 
be returned, for the benefit of other young physiologists. 

Applications 

Applications must be made via the Administration Office and should be accompanied by copies of 
the abstract to be submitted for the meeting. Applicants will be required to explain the relevance of 
the meeting to their own research and to physiological research in general. Successful applicants 
will be required to make a brief report within one month of returning from the meeting. No 
subsequent application for support from Society funds will be considered until a satisfactory report 
has been duly received. Six typed copies of your application are required by the Administration 
Office. 

Evaluation 

Applications will be considered in competition at two-monthly intervals, at the end of January, 
March, May, July, September and November, and the total of awards at each round will be 
restricted to ensure that some funds are available throughout the year. Completed applications will 
be circulated to all members of the Grants Sub-Committee, who will score them on a 1-5 scale. The 
lowest aggregate scores will determine funding. 

Application forms are available from The Administrator (Affiliate Travel), The Physiological 
Society, PO Box 11319, LONDON WC1E 7JF. Tel (0171) 631 1458. Email: cparry@physoc.org 

mailto:cparry@physoc.org
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The PhysiologicalSociety 

AFFILIATE TRAVEL GRANT SCHEME
 

APPLICATION FORM
 

Affiliate Ref/ Membership No 

Name Age 

Address Degrees (inc subjects & dates) 

Nationality 

Tel Post/Status 

PhD year of study (1st, 2nd, 3rd, etc.) 

Meeting to be attended, including date and location 

Title and authors of abstract to be presented Oral communication El 
Poster communication 0 

Invited speaker El 
Please tick one box 

Estimated cost breakdown (travel, accommodation, fees etc) 

Total sum requested £ 

Funds awarded/requested from other sources (give expected dates of notification) 
Applicants are expected to have applied to their research sponsoring organisation (ie source of salary) if it awards travel 
grants, and any award from the Society will take this (and funds from any other sources) into account. 

List your last three principal publications, including titles. 

List your recent presentations at Physiological Society Meetings, including title (up to three). 



Please indicate the specific relevance of the meeting to your current research or future career 
development. In addition, you should explain the importance of the meeting as a forum for 
presentation and discussion of new research in physiology. 

Member of Physiological Society sponsoring this application (supervisor/ senior colleague) 

Name Address 

Tel Dated 

Fax 

If you are awarded a grant we would like to transfer the funds directly into your bank / building society account. Please 
complete. (All information is confidential) 

Bank / Building Society 

Account Number 

Sort Code 

Name of Account Holder 

After completion, please return SIX TYPED COPIES of this form and supporting documentation (including 
copies of the abstract detailed overleaf) to: The Administrator (Affiliate Travel), The Physiological Society, PO 
Box 11319, LONDON WCIE 7JF. 



ConfidentialFor Office use: 

The PhysiologicalSociety 
APPLICATION FOR AFFILIATION 

Surname (IN CAPITALS) ...................................................................... Title* Dr/Mr/Mrs/Miss/Ms *Circle as appropriate
 

Forenames (IN CAPITALS) .................................................................. Date of Birth ............. / ............ / ..............
 

Field of Interest IUPS classes ......... / ...... /......... Special Interest Groups ............................................................
 
(see overleaf for codes) (see overleaf for guides) 

Work Ad dress .................................................................................... Tel ..................................................
 

Fax ..............................................
 
Photograph 

..............................................................................................................
o f
 
Candidate 

P ostcode ..............................................................................................
 

E -mail ..................................................................................................
 

Research A rea (eg, give thesis or project title) ................................................................................................................................................
 

Present Course / Postdoctoral Position ..........................................................................................................................................................
 

Qualifications: 
Degree Date Subject Awarding Institution 

I enclose a cheque for £ .................... payable to The Physiological Society (see overleaf for fees).
 

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 in accordance with the purposes registered under the Data Protection Act 1984. 

S igned ................................................................................................ D ate ..................................................................................................
 

The Member of The Physiological Society proposing the Candidate should read the guidelines overleaf and sign the following 
statement. 

I hereby confirm that the Candidate is *a postdoctoral worker or *registered for a higher degree in 
Membership NumberPhysiology or related subject, and that he/she is a suitable person for admission to Society Meetings. 

(*Delete as appropriate) 

Name of Proposer (IN CAPITALS) .................................................... Signature of Proposer ....................................................................
 

Tel ...................................................................................................... Date ................ / .............. / ...............
 

A ddress ................................................................................................................................................................................................................
 

Addressr.hs.omt..h.hsilgcl oit.(fii.........................ation), PO Box 11319, London WCIE 7JF UK.
 

Please return this form to: The Physiological Society (Affiliation), P0 Box 11319, London WC1E 7JF UK. 



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, Ireland or abroad. It is open to postgraduate students registered for a higher 
degree in Physiology or a related 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 within the first five years of 
attaining a first professional qualification (PhD or medical degree) or awaiting the outcome of their proposal 
for nomination for election to Membership of the Society. 

The Committee has authorised the Committee Secretary to accept or reject proposals as they are received 
throughout the year. 

Affiliation must be renewed by payment of the appropriate fee at the start of each year (ie October). For 
administrative convenience, Affiliates registered after October will have to pay for the full year. The fees are 
determined from time to time by the Treasurer; they are currently: 

UK & Ireland Rest of Europe Rest of World 

With Meetings Abstracts £10 £30 £35 

Without Meetings Abstracts N /A £15 £20 

Affiliation is for a term of five years in the first instance. An Affiliate may be permitted to remain as an Affiliate 
beyond five years on payment of the subscription rate applicable to an Ordinary Member. 

All Affiliates receive copies of Meetings Programmes, Notices and the Society's Magazine.Affiliates can attend 
Meetings in their own right but must be introduced by a Member of the Society when giving a Communication or 
Demonstration. Affiliates are not Members of the Society and do not have the right to vote at its General Meetings. 

FIELD OF INTEREST 
IUPS CLASSES 

01 Anaesthesia 
02 Anatomy & Embryology 18 Gerontology 
03 Anthropology 19 Immunology 
04 Biochemistry 20 Liver &Bile 
05 Biophysics 21 Lipids &Steroids 
06 Biomedical Engineering 22 Microbiology 
07 Blood 23 Minerals, Bones &Teeth 
08 Cardiovascular 33 Molecular Physiology 
09 Cellular & Tissue 24 Muscle & Exercise 
10 Comparative Physiology 25 Neuroscience 
11 Electrolytes &Water Balance 26 Nutrition & Food 
12 Endocrines 27 Pathology 
13 Energy Metabolism &Temperature Regulation 28 Pharmacology 
14 Environmental 29 Radiation 
15 Enzymes 30 Renal 
16 Gastrointestinal 31 Reproduction 

17 General Physiology 32 Respiration 

You may specify up to three Classes. 

The Society's Special Interest Groups 

AF Autonomic Function IC Ion Channels 

BB Blood-Brain Barrier ME Microvascular & Endothelial Physiology 
CC Cardiovascular / Respitatory Control MC Muscle Contraction 
CI Comparative & Invertebrate Neuroscience MP Molecular Physiology 

CN Cellular Neurophysiology NE Neuroendocrinology 
DP Developmental and Plasticity PP Placental & Perinatal Physiology

P Edopnaly aRP Renal Physiology 

EC Endocrinology RE Respiratory Physiology 
EM Epithelia & Membrane Transport SC Sensorimotor Control 

GI Gastrointestinal Tract SF Sensory Functions 
HC Heart/ Cardiac Muscle SM Smooth Muscle 
HI History of Physiology SP Somatosensory Physiology 

HP Human Physiology TE Teaching 

You may specify as many Groups as you wish. 
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