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"RudolfMagnus gave me to 
CharlesSherringtonwho 
gave me to Henry Dale who 
gave me to The Physiological 
Society in October1942. 
but where am I now? 
See page 11 

IUPS Congress, Glasgow 
1993 

How much did the Congress 
cost the Society? What did 
the Society getfor its After-Dinner entertainment 

money? Was itworth it? in Glasgow 

Turn to page 4for a view Photographby Joe Clark 
from the Treasury. 

The Treasurer,John Widdicombe (left) at a Committee Dinnerwith 
(seated, left to right)David Templeton, Susan Wray and Annette 
Dolphin. 
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GUIDELINES FOR CONTRIBUTORS 
These guidelines have been drawn up by the Editor both to assist authors in writing their contributions 
to the Magazineand to reduce the subsequent editing process. The MagazineEditorial Group is trying to 
ensure thatall submissions are written in a journalistic style so that articles will have an immediate interest 
value for a wide readership and will be readable and comprehensible to non-experts. 

Format of articles 

The main message or question posed by the article should be introduced within the first two or three 
sentences. The background for the topic should then be established leading up to the final denouement 
or conclusion of the article. 

Length of articles 

This will be determined by the subject matter and agreed between the contributor and the commissioning 
editor. Articles will vary in length from 200 words to a maximum of 800 words. 

Submission of articles 

The Editorial & Production Office encourages authors to submit text in the form of a disk 
accompanied by a printout. Use of disks reduces the risk of introduction of errors during re-typing. 
When disks are submitted, it is helpful to give brief details of the computer, operating system and 
software package(s) used (DOS formatted Wordperfect 5.1 files preferred, but not essential). 

Deadlines for submission 

If in doubt, see Schedule of Meetings Publications Deadlines for 1994 or contact the Editorial & 
Production Office. Late submissions will not be accepted or publication will be deferred to a later 
issue. 

Illustrations 

Authors are encouraged to submit diagrams, drawings, photographs or other artwork to illustrate 
their articles or, if they cannot provide these themselves, to suggest what artwork might be 
appropriate. Photographs may be colour or black and white, prints or transparencies. 

Author photographs 

The Magazine normally includes photographs of the authors of artides and authors are asked to 
submit photographs (colour or black and white; prints rather than transparencies if cropping is 
required) of themselves direct to the Editorial & Production Office. 

References 

Authors are requested to keep the number of references to a minimum (preferably no more than two 
or three). 

Suggestions for articles 
These should be made (in writing, by phone, or in person at Scientific Meetings) either to the Editor, to 
the Editorial Assistant or to the relevant member of the Magazine Editorial Group (see above). 



NIJMEGEN 

Nijmegen lies on the south bank of the river Waal, 
which is the main branch of the river Rhine after it 
splits on the border between Germany and the 
Netherlands. The Waal, changing its name and 
branching at several points, finally ends at Rotterdam 
in the North Sea. Almost all cargo ships from upstream 
on the Rhine (Switzerland, France, Germany) pass 
Nijmegen on their way to Rotterdam, Amsterdam or 
Antwerp. 
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Development of Physiology in Nijmegen 
1951-1988 

The University of Nijmegen was founded in 1923 
with the Faculties ofTheology, Law and Philosophy. 
The Faculty of Medicine was not established until 
1951 and DrG P M Horsten, a neurophysiologist, was 
appointed as a part time professor of Physiology. In 
1961 Dr F Kreuzer became the first full professor of 
Physiology in Nijmegen. In fact, he was the founder 
ofthe Department of Physiology asit exists nowadays. 
During his time atNijmegen his main fields ofresearch 
were the development of catheter and needle 
electrodes for measuring oxygen based on 

polarography. He was also interested in oxygen 
supply to tissues and the influence of the oxygen 
dissociation curve was a cardinal subject in his 

research. A special area of his interest was oxygen 
supply at high altitude. Kreuzer attracted several 
young physiologists. These included Dr JW Snellen, 
who studied thermoregulation; Dr J Slegers, who 
was interested in the secretion and reabsorption of 
salt and water insweat glands ofnormal subjects and 
patients with cystic fibrosis; Dr R A Binkhorst, with 

main research fields in the cardiorespiratory system 
and the force-velocity relation ofmuscles of exercising 
men; and, lastly, Dr J A Bernards, who founded the 
regulation group mainly concerned with the control 
of respiration. In the course of time, staff left the 
Department. Dr Kreuzer resigned in 1986 and was 
soon followed by Dr Slegers and Dr Bernards. 
Furthermore, the Faculty of Medicine had to cut its 
budget. For these and other reasons, the Faculty had 
to reorganise the Department drastically. 
1988-1994 

In 1988 two research groups remained. The first was 
the legacy left by Dr Kreuzer (gas transport) and the 
continuing research interests of Dr Binkhorst 
(exercise). This group now is led by Prof Dr B 
Oeseburg. Prof Dr C H van Os, the co-worker of Dr 
Slegers, became the leader of the group on Cell 
Physiology. Very recently (January 1994) the 
Department of Physiology has been split up into the 
Department of Physiology (Dr Oeseburg and co
workers Drs Z Turek, L Hoofd and M Hopman; Dr 
Binkhorst resigned recently) and the Department of 
Cell Physiology (Dr van Os and co-worker Dr R 
Bindels). 

of Physiology 
A general description ofsome of the projects over the 
last few years will give the reader an insight into the 

actual research within the Department. Quite a 
number of these projects are carried out in 
collaboration with departments of the Academic 
Hospital, eg Internal Medicine, Neurology, General 
Paediatrics, Paediatric Surgery, Pulmonology and 
Cardiac Surgery. 

The research in the field of oxygenation of tissues is 

experimental, using gas analysis and more 
modern methods such as near infra red spectro
photometry (NIRS) and nuclear magnetic resonance 
(NMR). It is also partly theoretical, using computer 
models. Projects in this field are: 
0 The non invasive intravital spectrophotometric 

determination of the oxygenation of tissues. This 
basic study is conducted as to establish the 
possibilities and margins of NIRS. 

0 The determination of the oxygenation of tissue by 
means ofNIRS: ananimal study.Themainpurpose 
ofthis study is to assess the possibilities of applying 
this method in clinical situations. 

0 The quantification of blood supply in collaterals 
• 	 the Fowle-Sti n ol oply by means 

aftertheFowler-Stephensorchiopexybymeansof 
NIRS. Little is known of the functioning of the 
collaterals after this operation. This study is 
performed on young pigs in co-operation with the 
department of Urology. 

0 	Supply of blood and oxygen to the brain during 
different postures in men. The main interest is the 
effect of tilting a subject from the horizontal to the 
vertical position, especially when the subject starts 
to faint. NIRS and pulse oximetry are some of the 
methods used. 



0 	Gas exchange during extracorporal membrane 
oxygenation (ECMO). ECMOis appliedin neonates 
for several days suffering severe and reversible 
lung problems. The method of ECMO is validated 
with NIRS and gas analyses in animal models. 

• The supply of energy in the pumping heart. The 

kinetics of ATP and creatine phosphate is studied 
in an in vitro experiment on the beating rat heart 
and using the NMR technique, 

* Modelling of the supply of oxygen to tissues. 

Studies in the field of exercise are mainly directed at 

the cardiovascular responses and regulation in 
paraplegic subjects performing arm exercise. Projects 
in this field are: 

* 	 The cardiac output of paraplegic subjects during 
arm exercise. Cardiac output is estimated with the 
CO2 rebreathing methods while the subjects 
performs cranking exercise on an arm ergometer. 

* 	 The effect of an anti-gravity suit on the cardiac 
output of paraplegic subjects performing arm 
exercise. The effect of blood pooling below the

of the anti
lesion and its prevention by means 

gravity suit is studied in these subjects. 

* 	 The circulation in the venaportaand in the femoral 
exercise 

artery of subjects with paraplegia during exerci 
with the arms. This study is related to the blood 
pooling below the lesion in this subject. 

Department of Cell Physiology 

In 1994 the Department of Cell Physiology separated 
from Physiology to become an independent 
department. The motive for this separation was an 
initiative by the Medical Faculty to concentrate the 
preclinical departments of Cell Biology, Biochemistry 
and Cell Physiology in one cluster in a new research 
building (Trigon). Early research in cell physiology 
centred around the interest of Prof Slegers (sweat 
gland function in cystic fibrosis). Currently the 
research is focused on regulation of sodium, calcium 
and watertransport in the mammalian renalcollecting 
duct. The main interest is the elucidation of signal 
transduction mechanisms in these epithelial cells. 
Ongoing projects financed by the Dutch Science 
Foundation, the Dutch Kidney Foundation and 
industry are: 

* 	 vasopressin-dependent water channels 
(aquaporins) 

• 	effects of protein kinases A and C on transcellular 
Na*and Ca2* transport 

The techniques used range from molecular biology 
(Xenopus oocyte RNA expression system) to digital 
imaging fluorescence microscopy and patch clamping. 

Several aspects of the Department's research are 
closely associated with work in other groups within 
the Medical Faculty. The cellular aspects of acute 
renal failure or anoxia induced cell injury are studied 
in collaboration with the Nephrology department (Dr 
J Wetzels). The biochemical aspects of protein kinase 
activation in collecting duct cells are studied in 
collaboration with the Biochemistry department (Prof 
Dr Jde Pont, Dr P Willems). The genetic aspects and 
pathophysiology of renal transport defects arestudied 

in collaboration with the departments of Human 
Genetics, Paediatrics and Cell Biology. In addition, 
the Cell Physiology department maintains a close 
collaboration with research groups in the USA (Dr J 
Lytton, Harvard University, Boston, and Dr P Agre, 
John Hopkins, Baltimore). 

The graduate students within the Department 
participate in the graduate programme of the Institute 
ofCellular Signalling (ICS), aninitiative to concentrate 
groups working in this area ofresearch. This graduate 

programme consists of specialised courses ranging 
from genetics, cell biology and bio-statistics to
reflection on science and effects of science on society. 

Funds For Research 
Besides the finance from theFaculty, the Departments 
obtain funds from the Foundation for Scientific 
Research (NWO), the Netherlands Heart Foundation, 
the Kidney Foundation, the Asthma Foundation and 

the Beatrix Foundation. Money is also earned via 
contract research. 
Teaching 

Physiology teaching is undertaken for all the three 

studies in the Faculty of Medical Sciences (Medicine, 
Dentistry and Health Sciences). Until now, teaching
has been traditional but this will change with the new 
curriculum which will start in September 1995. 
Lecturing and practical courses (on the cardio

respiratory system in rest and during exercise) form 
the main bulk of teaching. Some special optional 
courses are run for small groups of medical students: 
"Regulation of transport through membranes in the 
kidney and in the intestinal tract" and "Lung 
ventilation and theacid basebalance". For the students 
in Health Sciences, modular courses (each lasting four 
weeks) are run on Exercise Physiology. Every student 
is required to undertake a research project over a 
period of 3-5 months. 

Welcome to our Departments 
We hope that this article has given you some idea of 
the history of Physiology at Nijmegen and of the 
current research interests and teaching within our 
two departments. We welcome all physiologists to 
the Joint Meeting. 

R A Binkhorst 



ENDURANCE SYMPOSIUM 

Vrije University, Amsterdam 

9 June 1994 

Sustaining Muscle Power - from systems to cells 
On the day before the Joint Meeting of The Physiological Society and the Dutch Physiological Society in 
Nijmegen there will be a full day symposium on the theme of Endurance held in Amsterdam. Speakers and 
topics planned are: 

Brian Whipp (London) The physiologicaldeterminantsof the power-durationcurve 

Tony Sargeant (Amsterdam) The significanceof human musclefibre type variabilityin contractileand 
metabolicproperties for sustained poweroutput 

David Jones (Birmingham) ATP turnover in different human muscles and the effect on fatigue 

Hans Hoppeler (Berne) Structuraland functional conditionsfor oxygen andsubstrateutilisationon the 
working muscle cell 

John West (La Jolla) Strength of the pulmonary blood-gas barrier:an overlooked factor limiting 
maximal exercise 

Paolo Cerretelli (Geneva) Adaptation to exercise in heart and lung transplant recipients 

Bengt Saltin (Copenhagen) Effects of chronic exposure to extreme altitude 

Bengt Kayser (Geneva) Energeticsof exercise at altitude - the lactate paradox 

Pre-registration is essential. Further details may be obtained from Tony Sargeant, Faculty of Human 
Movement Sciences, Dept of Muscle and Exercise Physiology, Van der Boechorststraat 9, 1081 BT 
Amsterdam, The Netherlands, tel (010 31) 20 548 6291, fax (010 31) 20 642 0553. 

Members and guests of the Society who may like to visit Amsterdam en routeto the Nijmegen Meeting will 
be very welcome, but they will need to make their own arrangements regarding accommodation. Members 
making travel plans should remember that there is a one hour time difference with the UK. Note also that 
the Nijmegen Meeting starts at midday, making itpossible to complete the onward travel from Amsterdam 
on Thursday evening or Friday morning (journey time about two hours by train). 

STA GINSTRUMENTS 	LIMITED,
 
16 	Monument Industrial Park, Chalgrove, Oxford OX44 7RW 

Tel: 0865 891116 	 Fax: 0865 890562 
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* 	 EEG p A 
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THE GLASGOW CONGRESS: 
COSTS TO THE SOCIETY 
ThefnancesofalargeCongressareratherlikeRavel's 
Bolero. They start quietly and develop into a frenziedquetl an 
crescendo, climaxing at the time of the Congress. 
However, there is a difference. Unlike Torvil and 
Dean, Congress treasurers do not collapse exhausted 
after the climax and wait for the money to pour in. It 
is the bills that continue to flow in, declining at an 
exponential rate over a very long period. Even nine 
months after the Glasgow Congress, bills are still 
being paid. 

Boleo. heystat deelopint a renied 

The Congress budget was 
originally planned by Robert 
Comline, then the Congress 
Treasurer, with the advice and 
considerable help of Bert Forrest, 
Financial Assistant to the Society's 
thenTreasurer, JulianJack. In 1992 
Eric Flitney took over as Congress 
Treasurer and he has been greatly 
helped by the accounting and 
budgeting of Ron Edmondson, 
Financial Assistantgresin mYaccountsffice 

are kept separately, they are a 

subsection of theSociety's accounts 
and the Congress committees are 
sub-committees of the Society's 
Committee. In other words, the 

Society accepts ultimate financial 
responsibility for the Congress. 

Ron Edmondson The total direct expenditure on the Congress will be 

in the Treasury about £1,518k. To meet this expenditure, £784k was 

received in registration fees in all categories, £78k 

fromthetradeexhibitionand£53kfrommiscellaneous 
sources, including the Royal Society. In addition, 
£136k came from an Appeal Fund and was allocated 

to the travel, registration and accommodation 
expenses of delegates in different categories. 
expenes a dPhysiologicalThis leaves a deficit of £467k. Right at the beginning 

of the Congress, a subvention of £122k was granted 

by the Scottish Development Agency and the Society 
agreed to match this with a subvention of £125k. It 
was agreed that these subventions would not be 

repaid unless theCongress accounts showed a surplus, 
which they have not. As the time of the Congress 
drew near, the Society put an additional £25k into the 

funds for symposia, since it was felt that these funds 
were tight and that symposium organisers would put 
a little extra money togood use. Thus, the contribution 
of the Society directly to the Congress income is 
£150k. 

At the time of writing the Congress shows a deficit of 
about £220k, without repayment of the subventions. 
There is an agreement with the Royal Society thatthe RoalSoirstha 
they and The Physiological Society will share this 
deficit, subject to certain conditions that are being 
discussed. In other words, the Society may have to 
contribute a further £110k to enable the Congress 

accounts to be closed. Thus, the total contribution by 
the Society directly to the Congress income is likely to 
be about £260k. 

There witetyanans agreemenica 

But the Society also helped the Congress financially 
in other ways: 

0 	Academic support was provided for the Glasgow 
Institute of Physiology, to compensate for the time
and effort spent by the Congress officers based 
adert se b C e ra 
there, of £46k. 

0 Grants to attend the Congress for Members of the 
Society and physiologists in the UK and Eire cost 
£113k. 

0 Grants to physiologists in states of the former 
Soviet Union amounted to £28k; by agreement 
some of this will be returned when Society 

Members receive travel grants to attend the St 
Petersburg Congress in 1997 and meetings in the 
Ukraine.TheSocietyalsoobtainedagrantofabout 
£25k from the European Community and spent 
this on the expenses of physiologists from Eastern 
Europe. 

0 	The expenses of Society officers, Committee 
members and staff to attend the Congress came to 
£17k. 

• 	 The Society had sundry expenditure at the 
Congress, in particular to meet the cost of display 
areas in the exhibition, totalling £8k. 

Thus, the total indirect cost to the Society is about 

£212k which, added to the direct contribution to the 

Congress, totals £472k. While this may seem a very 

large sum, it was anticipated. Over the last few years 
the Society has made provision of £420k earmarked 

for a number of anticipated costs at the Congress, a 

sum not too far distant from the true cost of the 
Congress to the Society. 

Half a million pounds! Was it worth it? Most of those 

who attended the Congress are enthusiastic about its 

scientific and social value. It must have led to much 

collaborative research in physiology between the UK 

and Eire and the rest of the world. It will surely give 

birth to other international meetings. The reputation 

of British physiology and the prestige of The 
Society must have been very greatlyenhanced. These gains cannot be costed. 

The previous IUPS Congress in the UK was inOxford 
in1947.Iattendeditasamedicalstudent.Iwenttothe 
Glasgow Congress in my retirement. I will not attend 

another in the UK, although I like the idea of one in 

Eire, provided the Society does nothave to support it 
financially. I hope my ghost will be present. 

John Widdicombe 
Honorary Treasurer 

11 March 1994 

JOINT MEETING IN JAPAN - 1995 

Nextyear theSociety will haveits secondJointMeetingthe 
with the Japanese Physiological Society, the first 
having taken place in Cambridge in 1991. This time, 
theJapanese Societywill host the Meeting, which will 
be held in two locations. 

The first part of the Meeting will take the form of five 
parallel symposia at the National Institute for 
Physiological Sciences in Okazaki on Monday 27and 
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Tuesday 28 March 1995. The titles of the symposia 
are: Comparative Neurophysiology, Ion Channels 
and the Cardiovascular System, Epithelial Transport 
and its Control, Sensory-motor Processing and 
Neuroendocrine Hypothalamus. 

The second part of theMeeting will be held at Nagoya 
University on Saturday landSunday 2 April with the 
title "Integrative Mechanisms in Physiological 
Function: from Ion Channel to System". There are 12 
parallel sessions on: Ion Channels and Sensory 
Transduction, Receptor and Intracellular Signalling, 
Synaptic Transmission, Smooth Muscle, Autonomic 
Regulation, Physiology ofPain, Respiration, Serotonin 
and Related Monoamines in the CNS and Periphery, 
Trophic Factor, Neural Growth and Transplantation 
in CNS, Vestibular Function, CentralNervous System 
and Body Temperature and Metabolism. 

Both in Okazaki and Nagoya the programmes will 
primarily consist of invited lectures, but there will be 
ample opportunities for poster presentations. 

Between the Okazaki and Nagoya symposia the 72nd 
Annual Meeting of the Physiological Society ofJapan 
will be held at Nagoya University. Members of The 
Physiological Society are invited to participate inthis 
meeting, presenting their reports in English (although 
most papers will be presented in Japanese). 

Following the meetings in Japan a joint symposium 
between the Society and the Korean Physiological 
Society with the title "Membrane Channels and 
Transporters" will take place at the Seoul National 
University College of Medicine on 4 and 5 April1995. 
This will be an undivided meeting with about 24 
invited talks. Poster communication sessions are also 
planned. 

Substantial sums ofmoney have alreadybeen allocated 
for travel and living expenses for Members and 
Affiliates. The Society itself has set aside £25,000 for 
travel grants, theJapanese Society has made available 
£90,000 for invited speakers with the likelihood of 
additional support for younger physiologists, and 
the Korean Society will be able to spend about £1 5,000 
to bring UK physiologists to Seoul. Further support 
maybe made available and negotiations with various 
airlines concerning discounts are being initiated. 
About 100-200 Members could participate in thesemeetingspossible. 


Afurthermoredetailedannouncementwithdeadlines 
for grant applications and abstract submission will be 
made later this year. 

Ole Petersen 

MEETING CHANGES 
Members are asked to note that the dates of the 
Birmingham Meeting have been changed. The Meeting 
originally scheduled for Thursday 15 to Saturday 17 
December will now be held on Monday 19 to 
Wednesday 21 December. 

Persons presenting Poster Communications at the 
Nijmegen Meeting should note that thespace available 
for each Poster is ImbyIm, not lmby2m aspreviously 
advised. 

GRANTS SUB-COMMITTEE 

Vacation Studentships 
The Treasurer has agreed to allocate £10,000 to the 
funding of vacation studentships this summer. This 

is a pilot project, with the possibility of establishing a 
scheme with increased funding should this prove 
successful. 
The Grants Sub-Committee is offering maintenance 
grants of up to £500 for students undertakingresearch 
projects for 4-8 weeks during the summer vacation. 
The research project must be of high quality and 
undertaken in a laboratory of a Member of the Society 
in an institute of higher education or equivalent 
(including the one in which the student is normally 
registered). Application must be made on behalf of 
the student by a Member of the Society, who will be 

required to confirm that appropriate facilities, 
consumable support and space are available. 
To be eligible, students must have completed two 

years' full time study in ahigher education institute or 
equivalent. Applications will be considered from 
second or third year students and from intercalating 
medical, dental and veterinary students, provided 
that the research project is physiological in nature. 
The closing date for applications is 31 May. Full 

details and applications forms are available from the 
Administration Office, tel (0865) 798498. 

EXPERIMENTAL PHYSIOLOGY 

Submission on Disk 
Experimental Physiology is in the process of
 

changing over to production by the DTP
 
system in the Publications Office in
 
Cambridge.
 
Authors ofFull-length Papers will be asked
 
to supply a disk of the accepted version of
 
their manuscript, if at all possible.
 
Instructions for preparing disks will be sent
 
with the notice of acceptance.
 

For Rapid Communications the initial 
submission should be on disk whenever 

The instructions given i 
Experimental Physiology (1994), 79, ii will 
continue to apply until the end of this year. 

Coloured Illustrations 
With the widespread use of computer-based colour 
imaging in several areas ofphysiology, and reduction 
in costs of colour reproduction, editorial policy in 
respect of colour illustrations has been changed. The 
Editorial Board now encourages submission of such 
illustrations whenever they enhance the scientific 
value of the paper. The additional costs involved may 
under certain circumstances be borneby the journal. 
The final decision will, of course, remain with the 
Editorial Board. 



SOMATOSENSORY PHYSIOLOGY 

Designated Session at the Bristol Meeting 
Many thanks to all those who communicated or were 
otherwise present at the Bristol Somatosensory 
Physiology Session. Wehad 20oral Communications, 
six Posters, a first class Plenary Lecture and a fire 
alarm! A number of presenters had travelled from 
abroad to attend the Meeting, notably Drs Baumann 
and Willis and their colleagues, and I am particularly 
grateful to them for their efforts. The evidence from 
this Meeting is that the Group is in rude health and 
full of good science. 

There is insufficient space to give exposure to all the 
excellent presentations made at the Meeting and I 
hope colleagues will forgive me for choosing just a 

few highlights to report here. In the early part of the 
morning session there was a description of an elegant 
in vitro preparation for the study of mechanoreception 
in single rat vibrissae by Baumann and co-workers. 
There was also an exciting paper from Lawson et al on 
the distribution of substance P-like immunoreactivity 
in functionally identified dorsal root ganglion 
neurones. The peptide is present in a few distinct 
populations of afferent neurones, including AS-high-
threshold mechanoreceptors and C-cold units. I think 
this is the first really good evidence that peptide 
content of afferents may be related to receptor 
functions. Later on, we learnt from Riley et al that 
inflammation of an ankle joint increases the basal 
release of immunoreactive dynorphin in the dorsal 
horn but that, oddly, manipulation of the joint seems 
to decrease release of the same peptide. Louise 
Bleazard was about to inform us ofanother unexpected 
result concerning a neuropeptide (of which more 
below) when the morning session was brought to an 
impromptu conclusion by the intrusion ofa fire alarm. 
All present escaped unharmed for lunch. 

The afternoon sessionbegan with our Plenary Lecture 
from Bud Craig. He provided us with a bravura 
performance covering his extensive work on the roles 
of lamina I neurones in sensory transmission and in 
autonomicintegration.Hehasidentifiedthreedistinct 
sensory channels emanating from the most superficial 
layer of the dorsal horn: nociceptive specific, cold and 
a multimodal heat-pinch-cold (HPC) channel. These 
appear to be subserved by three morphologically 
distinct populations of marginal zone cells. Each 
channel projects to the thalamus and to a wide range 
ofbrainstem nuclei involved in autonomic regulation. 
There appears to be a certain amount of inhibitory 
interaction between these channels (in particular by 
the cold channel on the HPC system) in the thalamus. 
When considered in conjunction with the sensory 
"tuning curves" for each channel, this can explain 
most of the features of human perception of thermal 
and noxious stimuli. He proposes that this system, by 
dealing with very basic sensations, helps to provide a 
sensory picture of the "whole body" and is thereby 
fundamental to survival. Iwas particularly impressed 
by the broad view put across in this talk. We must never forget that the sensory systems we study are 

neve fogettha e sudyarethesenorysysems 
important not just for the purpose of letting us know 

what is happening in the world but also as the 
providers of important inputs to our internal 
regulatory systems. 

After approval of Poster Communications, the oral 
presentations recommenced with the recapitulation 
and conclusion of the paper byBleazard et al. This was 
the first of three dealing with the roles of the 
tachykinins in spinal transmission. This field has 
developed very strongly since the appearance of non
peptide antagonists for the receptors. Curiously, the 
Bleazard paper showed that there is a major mismatch 
between the distribution of substance P and NK 
binding sites in rat dorsal horn: apparently there are 
almost no NK1 sites in lamina II. As this is the site of 
most SP release, one has to wonder what the stuff is 
doing there. 

The last paper of the afternoon was given by Bill 
Willis. He presented data which suggested that, in 
sensory fibres from inflamed tissue, primary afferent 
depolarisation was so profound asto lead to the firing 
of action potentials in these afferents. The antidromic 
activity so produced was proposed to account for 
some of the peripheral changes seen in inflamed 
tissue, presumably through the release of peptides as 
in the axon reflex. This is an interesting observation 
that could explain why the area affected by 
inflammation spreads so far from the site of the 
original insult. 
Iconfess that I did not see any of the Posters, although 
the Communication byHerrero &Headley did report 
some intriguing observations on dorsal horn neurones 
in the awake sheep, in which expansion of receptive 
fields can be elicited by innocuous as well as noxious 
stimuli. This raises important questions over the 
physiological role of this type of adaptive change in 
presumed sensory neurones. It also reinforces the 
importance of studying systems in situations as close 
to "normal" conditions as is possible. 

This Meeting was thoroughly enjoyable for me and I 
hope for everyone else who attended. I am very 
grateful to the Society and to Merck, Sharp & Dohme 
for their generous support of our plenary speaker. 
The next meeting of the Group will be at the 
Birmingham Meeting of the Society on 19-21 December 
1994. The first date for receipt of abstracts is 19 
1994. T he fi dateo rec ept br t 
September and the final date is 29 September. Don't 
forget to save up your abstracts for that Meeting. I 
hope to see you there. 

Rob Clarke 

AUTONOMIC FUNCTION AND 
CARDIOVASCULAR/RESPIRATORY 
CONTROL 

Future Meeting: Designated Session at 
Aberdeen 

There willbe two Designated Lectures. Tom Cunnane 
(Oxford) will talk on neuroeffector transmission in 
the sympathetic nervous system. Bridget Lumb will present a review paper "Brain stem integration of 
cardiovascular and pain control systems" based on 
cardoascularTand ai on r ms"gasdowork done with Thelma Lovick (Birmingham). 



The Designated Session will consist of both oral and 
Poster Communications. We are particularly keen 
that there should be a strong Poster session - hopefully 
24. In addition, we plan that there should be at least a 
dozen oral presentations. 

We hope that the breadth of interest covered by the 
Designated Lectures will be reflected in the abstracts 
which are submitted. To help us organise a balanced 
programme, we request that, besides submitting a 
copy of your abstract to the Meetings Secretary, you 
supply us with a copy of your abstract - the sooner the 
better! Please note that the official earliest date for 
receipt of abstracts is 13 June and the closing date 23 
June 1994. 

Help us make our Special Interest Groups work 
come to Aberdeen! 

Michael Gilbey & John Morrison 

CARDIOVASCULAR/
RESPIRATORY CONTROL 

Future Meeting: Workshop in Italy 
We are holdingaworkshop with Associazione Scienze 
Cardiovascolari entitled "An Update of 
Cardiovascular Control: Interplay between Central 
and Peripheral Mechanisms. This will be held at the 
Castel Ivano, Ivano Francena (Falsugana) in Trento, 
Italy between 29 September and 1 October 1994. 

The workshop will include the following speakers: 
Ghelarducci (Pisa); de Burgh Daly, Gilbey, Izzo,Jordan 
and Spyer (London); Cevese (Verona); Avanzino 
(Genova); Gattullo (Torino); Federici (Bari). The 
Scientific Committee welcomes the submission of 
abstracts. The deadline for the early registration fee of 
300,000 Italian lire is 31 July. (See Noticeboardforfurther 
details.) 

Michael Gilbey 

EPITHELIAL AND MEMBRANE 
TRANSPORT
 

Future Meeting: Membrane Channels, 
Carriers and Transport Proteins 
There will be a Joint Meeting between The 
Physiological Society's Epithelial & Membrane 
Transport Group, theBiochemical Society Membrane 
Group and the Epithelial Transport Club at Newcastle 
upon Tyne on 9 and 10 November 1994. The Meeting 
will be structured around keynote lectures integrated 
with free oral and Poster Communications. 
The following speakers have already agreed to 
participate. 

Mark Donowitz 
(Baltimore) 
Matthias A Hediger 
(Boston) 

Chris F Higgins 

(Oxford) 


Thomas JJentsch 

(Hamburg) 

Structure/function of epithelial Na/H exchangers 

Recent insightsinto the structureand function 
of epithelial solute transports 

ABS transportersand channels:from 
micro-organismsto multidrug resistanceand 
cystic fibrosis 
Structure,function and pathology of voltage

gated chloridechannels of the CIC family 

The Meeting will be hosted by The Physiological 
Society. Approved abstracts for free oral and Poster 
Communications will be published in the Proceedings 
of ThePhysiologicalSocietyinTheJournalofPhysiology. 

This is the first Meeting at which redesigned abstract 
submission forms will come into operation. Copies of 
the new forms will be circulated in July to everyone 
whohasalreadyregisteredtheirinterestinthisSpecial 
Interest Group so, if you have not already done so, 
please let me or the Administration Office know if 
you would like to be added.to the mailing list. The 
dates for submission of abstracts or titles of 

presentations are 22 August to 1September inclusive. 
As communications may be limited due to time/ 
space constraints, early submission is advised. 

Barry Hirst 

LONDON CONFERENCE ON MODELLING AND CONTROL OF VENTILATION 

(Vlth Oxford Conference) 

Sponsored by The Physiological Society 
These Conferences were started in 1978 and the first meeting was in the Physiology School at 
Oxford. Conferences have ben held at three-yearly intervals in the UK (Oxford), USA (twice), France and 
Japan. The initial purpose of the Conferences was to bring together physiologists and systems engineers 
with an interest inmodelling and the control of breathing. This year the Conference will be held in the Royal 
Holloway and Bedford New College, University of London (17-20 September 1994). The five main themes 
of the Conference are: 
* Neurophysiology of Breathing control * Exercise and Pulmonary Ventilation 
* Chemical Control of Breathing; Peripheral and Central * Pathophysiology of Breathing Control 
* Breathing: Awake and Asleep 

The Conference is residential. The full registration fee is £350 which includes meals and accommodation for
 
3 days (4 nights), a welcoming reception, and a Conference banquet. The number of delegates is limited to
 
120 and 5 places are reserved for Young Physiologists at a registration fee of £175. Those requiring further
 
information and a registration form should write to:
 

Mrs Liz Murrray, Dept of Medicine, Charing Cross &Westminster Medical School, Fulham Palace Road,
 
LONDON W6 8RP, UK
 

At present there are no facilities for providing further information over the telephone.
 

http:added.to


LETTER FROM THE EDITOR 	 AFTER-DINNER SEXISM OR JUST 
FUNNY? 

Dear Readers 

We had a good response to our call for a young A reply 
Affiliate to join the Magazine Editorial Group. There Dear Editor 
are obviously some enthusiastic young journalists in 
the Society and now we have the awesome task of Iam replying to the criticism of my 
selecting just one applicant. They will be asked to speech made at the Dinner of The 

write a short 200-300 word article and chosen on this Physiological Society in Bristol, 

basis. Sadly, the response to my call for suggestions published in a letter which youchose to pbihaoyosy
for articles has been zero. I make no comment but any publs nnyously. 
complaint that not all areas of Physiology are Having spentthelastnineyearsof *41represented in the Magazinewill be poorly received, 	 my life teaching women medical 

students and having trainedseveral of them as physiologists, I 
Well, ifyou haven't got a good story to tell about your 

science, perhaps you have an interesting anecdote, a sveral the slu I 

joke anexainaton soethng ese hatwas particularly hurt by the slur inluner ojoke, an examination blunder or something else that this letter that my speech to the Society could be The Bristol 
could be used as a filler. There are three examples in interpreted as "inappropriate" or "at the expense of Dinner 
this Magazine. Fillers help the layout, add a little light women". The cause of women in physiology, which 
entertainment and may be useful to readers as an I strongly support, will not be served by the type of 
amusing yarn to lighten a turgid Physiology lecture.strlpiiclyoretaiudsfthanym s 

Pleaeay snd nmteral. amforveroptmisic.sterile, politically-correct attitudes of the anonymous 
Please send in any material. Iam forever optimistic. writers, but by active encouragement of more women 

Saffron Whitehead 	 to contribute to Physiology and to The Physiological 
Society. 

My speech in Bristol was intended first and foremost 
to thank the Bristol physiologists for organising such 
an excellent Meeting and, secondly, to amuse. I have 

An entry found in a local telephone directory. always admired and been grateful for the good sense 
ofhumour that pervades all gatherings of the Society,

Man attitude that is particularly important in these MEO.C.S.P. difficult times. The response to my speech led me to 

lonbon aub Countir- conclude that this second objective was at least
 
partially successful, but perhaps I am giving too
S0ocittp of P io1ogi~ ~ Wmuch credit to the warmth of the limbic system and
 
not enough to more discerning parts of the CNS! 

PRACTITIONER MEMBERS OF THE L.C.S.P. 
ARE TRAINED TO APPROVED STANDARDS OF By the way, when is someone going to stand up for
 

PROFICIENCY IN REMEDIAL MASSAGE AND ALLIED otherdisadvantaged groupswho havebeen the object
 

THERAPIES AND ARE GOVERNED BY THE SOCIETY'S of jokes made at Society Dinners, including govern-

CODE OF ETHICS 	 ment science ministers, university administrators and
 

even molecular biologists?
 

Roger Lemon 

FOR MEN ONLY - HRT 
At the age of 72, Charles E Brown-S~quard (1889) suggested to the Society of Biology in Paris that the 
testes contained an active dynamogenic invigorating substance. This was his conclusion after he had 
experienced the rejuvenating effect of injecting himself subcutaneously with the macerated testicle of 
a dog or guinea pig - to which a little water had been added. Subsequently, several reports on the new 
elixir of youth (testicular extracts) appeared in the BritishMedical Journal. 

In Brown-S~quard's opinion, "the feebleness of old men is in part due to the diminution of the function 
of the testicles" and his personal experiment probably represents the first study in experimental 
gerontology. 

Brown-S~quard, born in Mauritius in 1817, was the son of an American merchant navy captain and a 
mother of French descent. After abandoning a literary career, he turned to medicine and subsequently 
carried out experiments on the nervous system and the adrenal glands. In 1878 he became Professor 
of Medicine at the College de France. He was also made a Fellow of the Royal Society, received a 
honorary LLD from Cambridge and was awarded the Baly Medal ofthe Royal College of Physicians in 
London. He died at the age of 77 in 1894. Was his longevity due to HRT? 

Saffron Whitehead 



PETER MARK ROGET: Photographby 
PHYSIOLOGIST & courtesyof the 

LEXICOGRAPHER Wellcome 
InstituteLibrary, 

If asked to name the most widely referred-to book London 
written by an English physiologist, few, I suspect, 
would cite Roget's Thesaurus of English Words and 
Phrases.This is because many assume that Roget was 
French and that he was, by profession, a lexicographer. 
In fact, he was born in London in 1779 and was a 
professional physiologist of considerable 
accomplishment. 

He studied medicine at the University of Edinburgh, 
graduating in 1798 with a doctorate in medicine (at 
the age of 19) with a thesis entitled De Chemicae 
Affinitatis Legibus. His precocity is further displayed 
in his correspondence during this period with some 
of the most notable scientists of his time. He had .. 
noted that the prevalence of consumption was low 
amongst people in occupations such as butcher and 
fisherman and conveyed this in a letter to Beddoes in ) 
1798. Beddoes was sufficiently impressed by this"-ee 
observation to include it in his Essayon the Causes of 
Pulmonary Consumption, which was published the 
following year. Another letter, this time to Sir . ' ." , " 
Humphrey Davy, on the respiratory effects of the 
newly-discovered nitrous oxide, was included in active role in establishing the University of London, 
Davy's Researches in 1800. Roget soon became well to which he was appointed Examiner in Physiology & 
known - to the extent that he was actually consulted Comparative Anatomy in 1839. He remained a 
byJeremy Bentham on the design ofthe metropolitan member of the Senate until his death. 
sewage disposal system. Roget contributed to the Encyclopaedia Britannicaon 

After a period of further medical studies in London, physiology, in addition to publishing numerous 
private tutoring and travel on the continent - where articles and textbooks, the most well known being On 
he was for some months imprisoned by Bonaparte - Respiration and Treatise on Animal and Vegetable 
he began medical practice in Manchester in 1805 as Physiologyrespectively. The latter text formed part of 
physician to the infirmary. He was subsequently the Bridgewater Treatises on The Power, Wisdom and 
instrumental in the founding of the Manchester Goodness of God as Manifest in the Creation. 
Medical School, giving lectures on physiology. Unfortunately, the current of religiosity which 

Following his return to London in 1808, he was consequently pervades the work obtrudes into the 
admitted as a Licentiate of the College of Physicians otherwise delightful narrative and so is likely to 
and lectured at the Russell Literary and Scientific dilute the pleasure of the work for many modern 
Institution on "Animal Physiology" and at the readers. 
anatomy theatre in Great Windmill Street on "The As might be suspected in someone so interested in 
Theory and Practice of Physic". During this period he words, Roget's writing is replete with felicitous and 
was responsible for the establishment of the North insightful expressions. He described the brain, for 
London Dispensary, serving as its consulting example, as "a congeries of distinct organs"; the 
physician -gratis- for 18 years. In 1811 he was elected intercostal muscles are said to "conspire" to move the 
Secretary of the Medical and Chirurgical Society of chest and, with respect to declining function with age, 
London, later serving as the Society's President and "the coats of blood vessels acquire incrustations of 
publishing several papersin theSociety's Transactions. ossific matter which interferes with their uses". 
Roget was elected toa Fellowship of the Royal Society 
in 1814, serving as its Secretary from 1827 to 1849 and However,his activities andwritingsduring thisperiod 

editor of its Proceedings.In 1828, under commission were by no means confined to physiology and 

from the government, he published a report on the medicine. He invented a slide rule that calculated the 

water supply of Metropolitan London. In this he powers of numbers (it was this that was responsible 

expressed concern over the use ofthe Thames both for for his Fellowship of the Royal Society), experimented 
sewage disposal and as a source of drinking water -a with thedesign of a calculating machine and wrote on 

concern that went unheeded at that time. the "optical deception inthe appearance of the spokes 
of a wheel seen through vertical apertures". He setIn 1831 he was elected Fellow of the Royal College of chess problems for the Illustrated London News and 

o h lutae odnNw nPhysicians, subsequently giving the Gulstonian cespolm
Pycianes, subsTequawoSent vion th e pston"n produced what is thought to be the first "pocket"Lectures on "The Law of Sensation and Perception". chessboard. Roget was also co-founder of the Society 

He became the Fullerian Professor of Physiology at fhe sio of Usefl Knowlede, f hihh 

rthe Diffusion of Useful Knowledge,for which he
theRoyliIstiutin183. oge wet o topla anan wrote treatises on electricity and magnetism.the Royal Institution in 1833. Roget went on to play 



Class 3: Matter; Section 3: Organic Matter 

358. Organisation 

N. organism, organic matter, organisation; organic nature, living 
beings; animal and vegetable kingdom, flora and fauna, biota; 
biotype, living matter, cell, protoplasm, cytoplasm, bioplasm, 
bioplast, nucleoplasm; chromosome, chromatin; organic remains, 
fossil. 

Adj. biological, biogenetic; organic, physiological, zoological, 
palaeontological; embryological;vitalistic, evolutionary, Darwinian. 

An extract from Iwas not until he retired from professional life in 
Rogetr's from It wa et ed imsof rioslye 

Thesaurus 1840 that Peter Mark Roget devoted himself seriously 

to the Thesaurus, the work for which he is now 
remembered. However, preliminary work had been 
done on the project as early as 1805 in Manchester. 
The Thesauruswas designed to arrange thewords and 
idioms of the English language not in alphabetical 
order, as in the dictionary, but according to the ideas 
which they express. It was therefore taxonomic infrwith its stated goal being to "classify and arrange 
form, walcoholic, 
English words and phrases to facilitate expression of 
ideas and assist in literary composition". The work 
was published in 1852 and was so well received that 

it underwent numerous printings 
during his lifetime and has, of 
course, remained in continuous 
print. 

Roget died in West Malvern in 
1869 at the age of 90, leaving two 
children from his marriage in 1824. 
His entry inthe NationalDictionary 

of Biography refers to him as 
"physician and savant". To which, 
it seems appropriate to add "see 
also: expert, scholar, scientist, 
specialist, wise man". 

Brian I Whipp 

100 YEARS AGO: 
FROM ADRENAL EXTRACTS TOTHE DISCOVERY OF ADRENALINE 

The entry in Edward Schafer's diary for 10 March 

1894 reads "The Physiol. Soc met at Univ Coll. Oliver 

and I showed some of our suprarenal results. The 

experiments caused a great sensation." Schafer, 
remembered as Sharpey-Schafer and as the author of 
the Society's History, was then the Professor of 
Physiology at University College, London. He was 
recording a Demonstration to the Society entitled 
"On the physiological action of extract of the 
suprarenal gland". It was, of course, a demonstration 
oftheeffectsofwhatwenowcalladrenaline,especially

its action on arterial blood pressure. 

George Oliver, who had also studied medicine, at 
University College, was then a medical practitioner 
spending his winters in London and his summers 
practising in the fashionable spa town of Harrogate. 
He had an enquiring mind and was already the 

author of monographs on spa waters, blood pressure 
and vaccination. By the 1890s he had turned his
attention to the role ofgland extracts, a topical area of 

enquiry since Brown-Sequard (aged 72) had 
announced in 1889 that testicularextracts fromanimals 
could rejuvenate elderly men. (See page8) 
Oliver had experimented with extracts of various 
animal glands and had, apparently from an 

investigation on his son, recognised that there was an 
active principle in the suprarenal gland that increased 
blood pressure and decreased arterial calibre. The 

precise circumstances of Oliver's domestic 
experiments are obscure. What is certain is that on 13 
February 1894 he visited Edward Schafer to discuss 
his results and the two men immediately submitted 
Oliver's observations to experiment. Schifer was so 
inspired by these first results that the next day he 
asked his young colleague, Benjamin Moore, to begin 
investigating the chemistry oftheir mystery substance. 
By 10 March Schifer and Oliver had enough data to
 
present to the Society. Theirexperiments used watery, 

alkaline and ether extracts prepared from 
the su 

and suprarenal glands of cat, dog, sheep and rabbit 
powhey revealed "a substance which exerts a most 
powerful action upon the blood vessels, the heart and 
the skeletal muscles" (Fig 1). 

FigI 
Photographof the tracings obtainedby Oliverand Schilfer duringan experiment 

performed on 4 May 1894. It demonstrates the effects of the suprarenalextracton 

theauricle (A) ventricle (B) and arterialblood pressure(C) after systemic injection 

(D) intoan anaesthetiseddog. 

Their preliminary announcement encouraged others
 
to enter the field and chemists and physiologists in
 
Germany, France and the United States raced to isolate
 
and purify what was still known as "the
 
physiologically active extract of the suprarenal
 
capsules".Moore,and anotherUC physiologist,David
 

Nebarro, produced un-named chemical formulae;
the German chemist VonFurth isolated "suprarenin"; 

and the American pharmacologist JJAbel introduced
 
"epinephrine". However, none of these substances
 
had thesamephysiologicalactionsas the crudeextract.
 
It was not until 1901 that an American-Japanese
 
industrial chemist, Jokichi Takamine, perfected the
 



final purification step which he patented and sold to 
Parke Davis & Co. They marketed the compound as 
"adrenalin". 

Thus, in America the word was used exclusively as 
the designatedproduct ofaparticularpharmaceutical 
company. Thiswas notthecaseinBritain. InDecember 
1901 a Communication by Takamine was presented 
to The Physiological Society by Otto Grunbaum. It is 
not clear how orwhy this material cameto bepresented 
to the Society. However, the abstract discusses the 
preparation of adrenalin and the word is used 
throughout with no mention of it being a tradename 
and with no reference to Parke Davis &Co. Whether 

this has been Takamine's intention is unknown, but 
the consequences of the 
Communication were far 
reaching. The word 
adrenaline, either with or 
without a terminal "e" 
became the commonly 
used expression in 
Britain for the physio-
logically active extract of 
the suprarenal glands. 

Tilli Tansey 

STOP,THIEF! - THE SOCIETY'S 
MASCOT STOLEN 


The Society's Dog has been attending our Scientific 
Meetings since 1942 when Sir Henry Dale gave it to 
the Society. This means that nearly 20 Honorary 
Meetings Secretaries have had the responsibility of 
looking after it. All must have experienced the horror 
of thinking it had gone walkies. After all, ithad been 
given a Dog Licence for the Wiirzburg City Council 
so to do, when its deputy (remember the rabies 
legislation) attended the Joint Meeting with the 
Deutsche Physiologische Gesellschaft. Sadly, at the 
recent Meeting in Bristol this year, what had stalked 
many a Meetings Secretary became a reality - the Dog 
was stolen along with the car of one of the Society's 
employees. 

The Dogwas given toDale bySir Charles Sherrington 
who had received it from the Dutch physiologist 
Rudolph Magnus. It was supposed that it had been 
made by Magnus' father, but Dale later corrected this 
with the statement that "the Dog was of unknown 
origin". This led the then Secretary, Bill Paton, to 
comment that "the Dog was not good enough for 
Crufts". Like all past Secretaries, I have a special 
fondness for the Dog, especially as my wife and I 
established that the Dog had almost certainly been 
made during the Renaissance. This discovery started 
when one of us (not a physiologist) saw a litter mate 
in the Louvre during the Joint Meeting with 
L'Association des Physiologistes in Paris. 
Consultation with the experts confirmed the Dog's 
pedigree but also revealed that the origin of these fine 
Dogsisamatterofdebate. Weihrauch had suggested 
that they originated from the Direr revival which 
started in Nuremberg around 1600; Wixom had 
tentatively assigned them to Innsbruck and the last 
quarter of the 16th century, while lona Cairns noted 
that some had been made for the French Court later in 
the 17th century. We presented these findings to the 
Society at the Edinburgh Meeting in 1989 ( Physiol 

(1990), 420: 100P). 
In an attempt to recover our strayed Dog, its 
photograph and details have already appeared on the 
HTV "Police 5" programme and in the BristolEvening 
Post, along with the offer of a £1,000 reward for 
information that leads to its retrieval. The Dog's
details have also been entered on a national computer 
database that searches all catalogues of auctions of 

antiques. Although bronze dogs of this type are rare, 
ours is easily recognised because a previous Secretary 
had two holes drilled in its behind so that it could be 
mounted on a plinth. This feature will be critical to 
any identification and should assist Members 
browsing antique shops and fairs in the hope of 
increasing their research funding. 

?w 
,, 

Reg Chapman 

Overheard at a Committee Lunch 
Cecil Kidd: "Whenever I see the Society Dog its 
feet get up my nose". 

John Widdicombe: "That reminds me of the 
crossword clue: "athletic dog performs sexual 
perversion (5,2,3,4) 

-,,sjra sy dn j:)ud, :amsuV 



THE HEART OF THE MATTER 


CARDIAC ISCHAEMIA:
 
PART OF AN ONGOING STORY 


Myocardial ischaemia results from insufficient blood 
flow to a region of cardiac muscle. In humans this 
commonly occurs when arteriosclerotic plaques form 
within the walls of coronary arteries. Not only will 
these plaques obscure the lumen of the vessel, so 
reducing blood flow, but they may also rupture into 
the blood vessel lumen and trigger the formation of a 
blood clot that may completely block the vessel. The 
resultant ischaemic myocardium cannot contract as 
effectively as healthy tissue, so cardiac output can 
only be maintained by stimulating the remaining 
tissue to work harder. Complete failure of the heart as 
a pump occurs if more than half of the ventricle is 
ischaemic. Another consequence of an ischaemic 
episode may be that theischaemic region becomes the 
site of arrhythmic electrical activity leading to 
ventricular fibrillation (uncoordinated contraction of 
the ventrides). Like extensive ischaemia, this prevents 
the heart from acting as a pump. 

Ischaemic heart disease is common in the western 
world and is a major cause of death in the adult 
population. Furthermore, individuals with ischaemic 
heart disease have a significantly reduced quality of 
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life as a result of the lowered pump capacity of the 

heart. The rest of this article will briefly summarise 
what is known about causes of the abnormal activity 
of ischaemic heart muscle. 

The initial result of a poor or absent blood supply is a 
fall in the oxygen content of the tissue. Within a few 
minutes ofglobal ischaemia, oxygen tensions become 
too low to support oxidative metabolism and 
anaerobic glyocolysis takes over the role of 
synthesising ATP to power metabolism. This 
changeover of metabolism has two main 
consequences: 

0 the inorganic phosphate concentration in the cell 
increases (with a parallel decrease in 
phosphocreatine concentration) 

* lactic acid production by anaerobic glycolysis 
acidifies the intracellular space causing the
 
intracellular pH to fall from about 7 to almost 6
 

Both of these changes weaken contractions by acting 
on the contractile proteins and sarcoplasmic reticulum 
(SR) within cardiac muscle cells. In the following 
article in this magazine, Clive Orchard explains how 
acid pH acts to weaken the force of contraction. 

Inorganic phosphate and cardiac 
contraction 
Inorganic phosphate acts through quite different 
mechanisms. It directly affects the kinetics of cross 
bridge activity and reduces the force generated by the 
contractile proteins at a given calcium concentration. 
Furthermore, recent evidence suggests that, in the 
absenceof phosphocreatine, inorganic phosphate may 
reduce the calcium content ofthe SR and hence reduce 
the calcium released after a stimulus. In the extreme 
situation, when oxidative metabolism is totally 
inhibited, the force of contraction is approximately 
one third of the original value due to actions of 
inorganic phosphate alone. Additional effects of 
intracellular acidosis will further reduce the strength 
of contraction. But there remains a component of the 
fall in contractility that cannot be explained by the 
high inorganic phosphate concentration or low 
intracellular pH. 

High calcium but poor contraction 
The rapid decline in contractile force to undetectable 
levels can be considered as the first phase of the 
response of the myocardium to ischaemia as illustrated 
in the diagram. However, measurements of 
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intracellular calcium concentration show that when 
the force of contraction is reduced or absent there is 
still a normal increase of calcium during each action 
potential. Indeed, recently published measurements 
suggest that both resting and peak intracellular calcium 
concentrations are markedly increased during 
ischaemia. 

This paradox (low or absent contraction with higher 
than normal intracellular calcium levels) can be 
explained by supposing that during the initial phase 
of ischaemia calcium release from the SR may be 
normal or slightly depressed but that the acidic 
intracellular environment has a lower than normal 
calciumbinding capacity. In effect, the free intracellular 
calcium concentration achieved during an action 
potential is the difference between theamount released 
into the cytosoland the amountbound to intracellular 
sites (including troponin-C). An acidic environment 
would reduce the affinity of the calcium binding sites 
allowing the free calcium ion concentration to rise 
above normal. Intracellular acidity may also increase 
the incidence of spontaneous calcium release from the 
sarcoplasmic reticulum and, via the activation of 
calcium dependent ion channels, depolarise the 
membrane potential to generate an arrhythmic action 
potential. This may explain in part the observation 
that ischaemic myocardium is frequently the source 
of arrhythmic electrical activity, 

ATP synthesis in ischaemic myocardium 

Theoretically, anaerobic metabolism can continue to 
rephosphorylate ADP to ATP as long as intracellular 

stores of glycogen remain. But, in practice, ATP 
synthesis slows down and eventually stops in 

ischaemic myocardium whilst significant glycogen 
stores remain. This is a very slow process. Under the 

extreme conditions of global or complete ischaemia, 
ATP synthesis can be maintained for at least an hour 
before a significant fall is observed. The reason for this 
reduced ATP synthesis is unknown. The prevailing 
theory is that the low intracellular pH inhibits 

glycolytic enzymes and prevents ATP synthesis. As 
the intracellular concentration of ATP falls below 

about 1mM, the myocardium starts to develop a slow 
sustained contracture. The cause of this contracture, 
which can be considered as another distinct phase in 

the ischaemnic response (phase II in diagram), is 

uncertain. However, work on whole hearts and on 

that as the contracture develops, the 
amplitude and duration of the action 
potential decreases, until it is completed 
abolished. 
The main reason for the failure of the action 
potential is thought to be the activation of a 
large potassium conductance within the 

sarcolemma as a result of a fall in cytosolic 
ATP concentration. The KATP channels 
responsible for this conductance have been 
identified in a large number of mammalian 
cells and are relatively inactive at normal cytosolic 
ATP levels. But when ATP concentration decreases, 
their probability ofopening rises significantly and the 
resultant change in membrane conductance prevents 
the generation of action potentials. Without an action 
potential, calcium release from the sarcoplasmic 
reticulum is prevented and theischaemic myocardium 
enters a phase of complete contractile and electrical 
inactivity (phase III in the diagram). 
Exactly how long in vivo the ischaemic myocardium 
remains in this phase is unknown - possibly days or 
weeks -but over this time cell necrosis occurs. Calcium 
activated proteolytic enzymes and phospholipases 
are thought to be the main groups of intracellular 
enzymes responsible for necrosis and resultant 
damage to the sarcolemma results in loss of cytosolic 
enzymes. 

I do not wish to give the impression here that the 

cellular events during ischaemia are now completely 
understood. Several other mechanisms, some 
involvingthecoronaryvasculature, are alsoimportant. 
The techniques ofangioplasty and thrombolysis allow 

the reperfusion ofpreviously ischaemic myocardium, 
but this procedure can cause a paradoxical hastening 
of cell death and arryhthmic behaviour. The 

mechanisms for these deleterious effects are only 
partly understood. A massive calcium influx into the 
myocyte appears to be the damaging event, but the 
route for calcium entry is still uncertain. It may be via 

the Na/Ca exchanger in the surface membrane or via 
non-specific pathways in damaged sarcolemma. The 

damage may be caused by calcium activated 
proteolytic enzymes and phospholipases or oxygen 
derived free radicals. With the knowledge gleaned 
from both current and future experimental work, the 

opportunity exists to devise reperfusion protocols 

isolated cells both indicate that the intracellularthtcnmrelipovte 
concentration of ATP falls rapidly to very low levels 

as the contracture develops. So once the contracture 
has reached a steady state level there may be 
insufficient ATP available to power active contraction. 

Instead, the contracture is sustained by rigor bridges 
between actin and myosin. 

Another consequence of the fall in intracellular ATP 
concentration is failure of the action potential induced 
calcium release from the SR. This final stage of E-C 
coupling failure is hard to detect, since under normal 
circumstances the high intracellular concentration of 
phosphate and low intracellular pH completely 
inhibits contraction. Measurements of intracellular 
calcium concentration in isolated heart muscle 
preparations exposed to ischaemic conditions reveal 

prognosis of patients with 
ischaemic heart disease, who, 
regrettably, will include some 
physiologists! 

Godfrey Smith 
Institute of Physiology * 
Universityof Glasgow 

This work is supportedby the British 
HeartFoundation,Medical Research 
Council and Wellcome Trust. 



THE HEART OF THE MATTER ACIDOSIS: ITS PART IN 
ISCHAEMIC HEART DISEASE 

When a region of the heart is deprived of its 
blood supply, as in ischaemic heart disease, 
anumberof important changes occurwithin 
the ischaemic region. One of the most 
pronounced of these changes is a decrease of 
pH which occurs as a result of the 
accumulation of CO2 and of lactic acid 
(produced by anaerobic glycolysis). At least 

since 1880 it has been known that a decrease of pH can 
reduce the force developed bycardiac muscle (Gaskell, 
1880)andmorerecentlyithasbeenshownthatacidosis 
can also provoke cardiac arrhythmias (eg Orchard et 
al, 1987). It has been suggested, therefore, that the 
acidosis that occurs during cardiac ischaemia might 
underlie, at least in part, the decrease in contractility 
and the arrhythmias that occur in ischaemic cardiac 
tissue. 

Acidosis and calcium 

The mechanisms that alter developed force during 

acidosis are complex. Early studies suggested that 
acidosis decreases force because it lowers the amount 
of Ca2' released into the cell cytoplasm to activate the 
contractile proteins. However, in the early 1980s, 
when it became possible to measure cytoplasmic 
[Ca 2 ] in contracting cardiac muscle, it became clear 
that the acidosis-induced decrease of force was 
accompanied by an increase in the size of the Ca2

' 

transient that activates contraction (Allen & Orchard, 
1983). So it seems that the main cause of the decrease

of frceis a intheacdosi-inucedredctioof force is an acidosis-induced reduction in the 

response of the contractile proteins to Ca2 . This 
appears to be due predominantly to a decrease in Ca
binding to the regulatory protein troponin-C 
blncding to theSo lato proten 
(Blanchard &Solaro, 1984). 

The increase in cytoplasmic [Ca 2 ] that occurs during 
acidosis appears to be due both to displacement of 
Ca2 from cytoplasmic buffers, including troponin-C 
(Orchard & Kentish, 1990), and to activation of the 

* sarcolemmal Na1/H exchange mechanism by 
intracellular acidosis. The consequent influx of Na+ 
into the cell in exchange for H, results in an increase 
in intracellular [Na ] which then, via the Naj/Ca2 

+ 

exchange mechanism, increases intracellular [Ca2
+1
 

(Harrison et al, 1992). It should, however, be noted
 
that inischaemic conditions the increase of cytoplasmic 

[Cal+] via this mechanism will be partly inhibited, 

both because extracellular acidosis inhibits the Na*/ 

H+exchange mechanism (Vaughan-Jones &Wu, 1990)
 
and because acidosis inhibits the Na*/Ca2 exchange
 
mechanism (Philipson et al, 1982). 


The rise of cytoplasmic [Ca 2 
] that occurs during 


acidosis has some important consequences. The first
 
is that the increase in intracellular [Ca 2 ] will help to 

maintain force despite the effects of acidosis on the 

contractile proteins (Harrison et al, 1992). The second 

isthat thecardiac cellmayshowsignsofCa 2+overload 


during acidosis (Orchard et al, 1987). Inthis condition, 

Ca2+ is taken up by an intracellular store - the 

sarcoplasmic reticulum -and released spontaneously 


between electrically stimulated contractions. The 

spontaneous increases of cytoplasmic [Ca 2 ] thus 


caused can activate inward currents. If these become 
sufficiently large, they can depolarise the cell 
membrane and trigger action potentials, thus 
producing arrhythmias. 

Calcium recycling 
The sarcoplasmic reticulum also appears to play a 
role in another type of abnormal rhythm that can 
occur during acidosis: pulsus alternans. Alternans is 
characterised by the alternation of large and small 
contractions accompanied by alternation in the 
duration of the action potential. One mechanism for 
such alternans appears to be an acidosis-induced 
slowing of Ca2 recycling by the sarcoplasmic 
reticulum between contractions. This leads to 
alternations in the amount of Ca2

' released from the 
sarcoplasmic reticulum and hence in the size of the 
Ca2 transient that initiates contraction. The resulting 
changes in the magnitude of Ca2 activated currents 
may then alter action potential duration (Orchard et 

al, 1991). 

Acidosis and membrane currents 
In addition to the effects of acidosis that are mediated 
by changes of intracellular [Ca2 ], acidosis also has 
direct effects on many membrane currents -notably a 
direct inhibitory effect on the size of the Ca2

1 current 
(which normally acts as the trigger for Ca2 release 
from the sarcoplasmic reticulum) as well as effects on 
K, currents which can alter both diastolic potential 
and action potential duration (for review see Orchard 
& Kentish, 1990). 

The changes in the force and rhythm of the cardiac 
c n r ci n p o u e y a i o i r ,t e e o e h 

contraction produced by acidosis are, therefore, the
complex sum of many mechanisms. However the 
ability of H* to alter both the contractility and the 
rhythm of the heart, and the intimate coupling of H' 
to the cellular cycling of other ions, make it clear that 

the regulation of intracellular [H' ] in cardiac muscle 
is, quite literally, of vital importance. 

Clive Orchard
 

Dept of Physiology,
 
University of Leeds
 

This work was supportedby theBritishHeartFoundation, 
the Medical Research Council and The Wellcome Trust. 
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RECONSTRUCTING THE HEART 

This is a reporton the Whole HeartModellingworkshop 
held on 11-13 February in Utrecht. It was organised by 
Alexander Panfilovand PaulineHogewegand was funded 
through the nonlinear systems initiative of NWO (the 
Dutch equivalentof the SERC). 

Last century, papers in The Journal of Physiology 
described experiments on whole animals, or on 
isolated organs; current papers are more likely to 
describe experiments on isolated tissues or cells, or 
even membrane patches. This reflects thereductionist 
tendency in modern biology, whereby a biological 
question is only perceived as being scientific if it can 
be answered in terms of molecular structures. Given 
the right tools, even a child can break apart a 
complicated machine into its components; putting 
them all back together is more difficult. 

Whole Heart Modelling 

The heart is an organ whose function in maintaining 
the circulation is simple enough for bioengineers to 

design artificial hearts, and whose cellular and tissue 
properties are beginning to be defined in enough 
detail for physiologists to attempt to reconstruct the 

organ physiology from the cell physiology, 

Models Based on Voltage Clamping 

An accurate representation of the results of voltage 

clamp experiments on isolated cardiac cells and tissue 
involves voltage dependent conductances, 
electrogenic pumps and concentration changes. Such 
descriptions are available for sino-atrial node, atrial, 
Purkinje and ventricular cells, and the models of 
Denis Noble and colleagues are available as an 
interactive computer program. Each cell is represented 
by a system of equations and so small pieces of 
cardiac tissue containing tens of thousands of cells 
can be represented by coupling together these 
equations. 

Noble and Winslow have run such computations on 
aTinngMachine.They ve orhati C nctions 
Machine. They have shown that very few junctions 

betwen ino-tril reclls ecesaryfor 

synchronisation of activity in the node, that normal 

pacemaker activity propagating out from the centre 

of the sino-atrial node requires coupling to the 
surrounding atrial tissue and that calcium loading of 
only a few hundred atrial cells is sufficient to form an 
atrial ectopic focus. 

An alternative approach is to represent a piece of 
cardiac muscle as an excitable medium, modelled by 
a partial differential equation, as this is analogous to 
the cable equation for a nonmyelinated axon. 
Numerical solutions of propagating activity in 1-, 2-
and even 3-dimensional media can be carried out on 
an advanced work station. 

Re-entry 
In the normal activation ofthe heart, a wave propagates 
out from the sino-atrial node, through the atria, the 
atrio-ventricular node and Purkinje fibre system, to 
theventricular muscle. This sequence of propagation 
may be viewed as a one-dimensional cascade, where 
what are of interest are action potential shapes, 

conduction velocities and arrival times. 
THEHEARTOFTHEMATTERMany arrhythmias involve re-entrant 

excitation, in which the same wave of 
excitation passes repeatedly through the 
same piece of tissue. Re-entry is 
fundamentally a 2- or 3-dimensional 
behaviour and cannot occur in a single one

dimensional model. In two dimensions a re
entrant wave is a spiral, around a core that 
may meander. 
In three dimensions a scroll waves around a 
thin filament that can be twisted, closed or even 
knotted. Simple models of excitation rather than 
equations derived from voltage clamp analyses have 

been used in computing patterns of propagation in 3
dimensional tissue. The new generation of 
"supercomputer workstations" now allows 
propagation with biophysical excitation equations in 

three dimensions to be explored. 

Such computations need to be 
related to experimental obser

vations. Re-entrant waves can be 
visualised after uncoupling 
excitation-contraction coupling 

and using voltage sensitive dyes in 
thin slices of epicardial ventricle 
andinwholeLangendorfperfused 

rabbit hearts. Jos6 Jalife from 
Syracuse presented superb videos 
of re-entrant waves in thin ventri
cular slices. Animportant property 
is that the re-entrant waves attach 
themselves to discontinuities, such 
as blood vessels or damaged tissues. Thus, the next Re-entrant waves 
generation of cardiac tissue models needs to include in a cuboid of 
its vascularisation and fibrous tissue, cardiactissue 

modelled by a
Anisotropy modified 

- the muscle FitzHugh-Conduction in the heart is not isotopic 
fibres are orientated and conduction can be five times Nagumo system 
faster along their orientation than across it. Peter 
Hunter from Auckland haspresented an anatomically 
accurate reconstruction of muscle fibre orientation in 
the canine ventricle. This has been combined with 
the mdev e ti T n siee om nd 

simple models of excitation to simulate normal and 
abnormal patterns of propagation in the
ventricle. Many of the patterns of excitation 

seen on the epicardial and endocardialsurfaces - apparent foci, irregular waves 

can be simulated by 3-dimensional re-entry 
around filaments within the myocardial 
wall. 
This workshop showed that an accurate 
reconstruction of the electrical activity of 
the whole heart is now feasible. Linking this 
to its mechanical activity, via excitation
contraction coupling and mechanoelectric 

feedback, is still in the future. 

Arun Holden 
Dept of Physiology, Universityof Leeds 

See back cover for illustration 

Supported by grants from SERC Science and Materials 
Computing Committee, NATO and ESPRIT. 



MONOLAYER CULTURES FOR replenishable source of research material. The other -
LOOKING AT VASOPRESSIN crucial - advantage is that the cells respond to 
ACTION ON COLLECTING DUCTS vasopressin. 

The IMCD cells are cultured directly on cyclopore 
In 1991 I crossed the Atlantic on sabbatical leave to membranes (diameter25mm, pore size 0.45ptm)where 
work in Professor Heinz Valtin's laboratory in they grow as epithelial monolayers: basal surfaces in 
Dartmouth Medical School, New Hampshire. My contact with the membrane. The growing medium is 
task was to try to measure water transport across Dulbecco's modified Eagle's medium with added 
monolayers of a novel rat inner medullary collecting fetal bovine serum, L-glutamine and a penicillin
duct (IMCD) cell line which had initially been streptomyocin cocktail. The monolayer is clearly seen 
developed by Dr John Schwartz at Boston City with a phase contrast inverted microscope. When the 
Hospital. This mammalian renal cell line was unique cells have grown to confluence, a process usually 
because it was vasopressin-sensitive; it could taking between 7 and 14 days, the membrane is cut 
demonstrably respond to vasopressin by transporting out of its support and placed between the two halves 
urea (Schwartz et al 1990). However, the main of a modified Ussing chamber. 
physiological action of vasopressin is, of course, the The apical surface of the monolayer is perfused 
stimulation of water reabsorption in the renal gravimetrically with a Ringer solution from a reservoir. 
collecting ducts. Thus we hoped to measure changes The basal half of the chamber is connected to a tap 
in osmotic water permeability in this cell line in which allows it to be connected either to a reservoir or 
response to vasopressin. to a horizontal glass capillary. The basal surface is 

Current models used to study vasopressin-stimulated usually perfused with the Ringer solution containing 
water transport include the isolated perfused additionalNaCltoprovideanosmoticgradientacross 
collecting duct, amphibian membranes or cultures the monolayer. To measure the osmotic flow ofwater 
such as of Madine-Darby canine kidney (MDCK) from apical to basal compartments, the drainage taps 
cells. So what advantages would this type ofrenal cell are closed and the apical reservoir is lowered until the 
preparation have over these other experimental fluid surface is level with the glass capillary. Then the 
models? One important advantage is that these cells basal reservoir is disconnected and water transported 
are of a single type, derived originally from the final across the monolayer can then be seen as movement 
third of the papillary collecting duct. Another of the fluid meniscus along the glass capillary. I use a 
advantage is that the preparation can be used readily microscope capable of measuring displacements of 
for studies on intracellular mechanisms involved in the meniscus as small as lpm horizontally (see Fig 1). 
the transport process. Further advantages are that the The movement of the microscope is displayed as a 
cells are derived from a mammalian source and, in digital readout which can be stored on computer 
common with all cell lines, are easy to work with. using a program written by Ivor Gartside in this 
Once established, they provide a continual department. 

Fig 1 
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1993). These cells respond similarly when stimulated 
by cyclic AMP agonists chlor-phenyl-thio-cAMP and 
Sp-cyclic adenosine monophosphothioate. Further

osmoticgradient 
osmotic vasopressin Osmotic more, collaborative work with Wendy Burgess andgradient 10-M gradiet 

240- Richard Balment (Manchester University) 
2W - has shown that cAMP generation by the 4 i 

IMCD cells is clearly vasopressin dose
related (Burgess et al 1993). 

120 Recently, I received a second vasopressin

sensitive IMCD cell line from Bruce Stanton
 

40- and NeilKizer atDartmouthMedicalSchool,
 
USA. This one is derived from a transgenic
0 

i tO 0 0 g 1 0 2 4 6 a t0 mouse. No doubt these cell lines will provide 
MINUTES exciting models for further water transport 

studies across mammalian renal epithelia in 
the next few years.

Fig2 JohnF Laycock
 
Example of the effect ofa single dose of vasopressin(10-IM ) in the presence ofan Dept of Physiology,CharingCross & Westminster
 
osmotic gradienton the waterflux acrossa rat IMCD cell monolayer. The water edi ca o l, Lndon
 
flux was measured at regularintervalsover three 10-minute periods, thefirst and Medical School, London
 
last being in the presenceof the osmoticgradientalone. Each washout of the This work was supportedby the Wellcome Trust.
 
chambercompartments with the appropriatesolutions,between the measurement References
 
periods, took approximately8 minutes. Burgess, J W, Balment, R J &Laycock J F (1993) JPhysiol 473:
 

268P 

Using this experimental system, these rat IMCD cell Laycock, JF, Hubbard, JI, Schwartz, JH, Stanton,BA &Valtin,
H (1993). In: The neurophyophysis: a window on brainmonolayers have been shown to transport water in function. Ann N Y Acad Sci, 689:606-608 

the presence of vasopressin (see Fig 2) and dose- Schwartz, JH, Bengele, H H, McNamara, E R &Alexander, E 
response curves have been constructed (Laycocket al A (1990). Cell Tissue Kinet, 23:487-493 

The Physiological Society 

VACATION STUDENTSHIP SCHEME 
The Physiological Society has agreed to allocate £10,000 to provide vacation studentships in 1994 as a pilot project, with a view to introducing 
an increased allocation for subsequent years should the scheme prove successful. 

Eligibility 
Students who have completed at least two years' full time study in a higher education institute or equivalent. This includes second year students; 
third year students wishing to do research projects in the vacation following completion of their course; and intercalating medical, dental and 
veterinary students, provided that the research project is physiological innature. The research project mustbe ofgood quality, of a physiological 
nature and undertaken in the laboratory of a Member of The Physiological Society, in any institute of higher education or equivalent (regardless 
of whether or not it is the one in which the student is normally registered). 

Awards 

The maximum award allowable will be £500. An award is intended to cover maintenance only: no funds can be provided by the Society for 
consumables and other research expenses. 

Applications 
Application mustbe made via the AdministrationOffice onbehalf ofthe studentby a Member of The Physiological Society, who will be required 
to provide: 

* information on the research project 
* the reasons for the selection of the student 
* justification of the support requested 
* details of support received or sought from other sources 
* details of three recent publications from the laboratory 
* confirmation that appropriate facilities, consumable support and space are available 

No Member may make more than one application per year. Successful students will be required to submit a report after conclusion of the 
studentship. (No subsequent application from the Member will be considered until the student's report has been received.) 

Evaluation 

Applications will be considered in competition at the end of May. Completed applications will be circulated to all members of the Grants Sub-
Committee for scoring. 

Application forms are available from The Administrator (Vacation Studentships), The Physiological Society, PO Box 506, OXFORD OX1 3XE, 
tel (0865) 798498, fax (0865) 798092 



MANDATORY TRAINING FOR 
LICENCE APPLICANTS: 
WHAT IT ALL MEANS 

Under theAnimals (Scientific Procedures) Act of1986 
persons with specific roles in relation to the care and 
use of animals in laboratories are required to undergo 
some training in order to carry out their responsibilities 
properly. Over the last fewyears considerable progress 
has been made in providing suitable training for 
those involved in research with animals. In the UK 
great importance has been placed on "on the job" 
training under the close supervision of those already 
expert in the field. 

But now the Home Office has broken new ground. It 
has introduced accredited mandatory training for 
licence applicants. What this means is that applicants 
forpersonal licences after I April 1994 and applicants 
for project licences after I April 1995 will be required 
to have successfully completed an accredited training 
programme. It is worth remembering that when 
planning experimental programmes, allowance 
should be made for the time required to complete 
training before licences can be issued and animal 
work may start. 

This policy regarding the education and training of 
personnel under the Animals (Scientific Procedures) 
ActwaspublishedinFebruary1993andwascirculated 
to all establishments designated under the Act. It was 
subsequentlypublishedasAppendixIVoftheAnnual 
Report of the Animal Procedures Committee for 1992 
(published September 1993, Cm 2301, HMSO). 

The accredited training is arranged in the form of 
modules so that a programme may be tailored to an 
applicant's individual requirements. While it is 
intended to provide a firm foundation upon which 
practical training can be more effectively built, it inno 
way detracts from the need to maintain quality training 
and guidance after issue of licences. 

Accreditation is currently provided by two schemes 
recognised by the Home Office. Details of these 
schemes maybe obtained from the Institute ofBiology, 
tel (071) 581 8333, or from the Universities' Group for 
the Accreditation of Training, tel (0742) 824211. 

Accreditation of training programmes seeks to achieve 
common and high standards for licensee training, 
Thiswill notonly facilitate free movement of licensees 
within the UK and, ultimately, Europe as well but 
also ensure high standards in the use of animals in 
regulated procedures. However, there are concerns 
that the training requirements will create some 
situations which make exchange of personnel and 
skills, particularly across international boundaries, 
difficult. Some of these concerns have already been 
specifically addressed in Appendix B of the policy 
statement which relates to exemptions from the 
mandatory training requirements. 

The most important part of Appendix B is the 
statement that "all exemptions are discretionary on a 
case-by-case basis". This being so, it is not possible to 
set down guidance beyond that already given in the 
appendix without restricting the discretion of the 
Home Office to form a judgement in each case on its 
merits. The principle which sponsors of applications 

must bear in mind is that the requirement for training 
is designed to ensure that licensees have a good basic 
understanding of the law and its operation and of the 

animals and the procedures to be used in their work. 
If it can be shown in the application that appropriate 
knowledge and experience has been acquired 
elsewhere, then a case may be made for exemption 
from the corresponding parts of the mandatory 
programme. 
Applicants and sponsors should also bear in mind 

that exemptions on a case-by-case basis must, by 
definition, take longer to consider than routine 
applications. The Home Office Inspector should be 
given as much notice as possible that a particular 
situation warranting consideration for an exemption 
will arise. Experience strongly suggests that a 
modicum of forward planning, together with 

reasonably detailed descriptions of both previous 
experience and additional training, will obviate 
difficulties in this area. 
There may be a few minor difficulties in interpretation 
and administration ofthe policy immediately after its 

introduction. If such difficulties arise, please ensure 
that your local inspector is fully briefed on the nature 
and extent of the problem as the operation of the 
policy will be reviewed towards the end of this year. 

DrJeremy Roberts 
SuperintendingInspector 

Animals (Scientific Procedures) Inspectorate 

TRAINING AND ACCREDITATION: 
PROGRESS SO FAR 

By the time this article is published, there will be a 

requirement for all applicants for personal licences 
under the Animals (Scientific Procedures) Act 1986 to 
have successfully completed an accredited training 
course. The Home Office first signalled this require
ment in their extensive consultation exercise of early 
1991 and later released a formal statement of policy 
confirming the deadline in February 1993. 



The problem has been for individual research 
institutions to get their training courses organised 
and then get them accredited in time. At first, it 
looked as if the Institute of Biology (OB) would be 
operating the only accreditation scheme for such 
courses. They had originally set up a scheme for 
animal research training courses in 1985 and were 
readily able to adapt it to meet the criteria laid down 
by the Home Office. However, some of the northern 
universities - arguing that universities had been 
accrediting each others' courses for decades by the 
use of external examiners - decided that they would 
prefer to run their own accreditation scheme and set 
about organising it. 

The first effect of this was to delay matters. With a 

second scheme and the possibility ofothers, theHome 
Office needed to set up a mechanism for approving 
accreditation schemes. Quite sensibly, the Animal 
Procedures Committee became the body which 
approved - or otherwise - such schemes. For their 
part, the northern universities had to structure their 
scheme so that it met the Home Office's requirement 
for independence. It was considered essential that a 
body accrediting courses should be independent of 
the body or bodies running the courses. These hurdles 
have been overcome and the Universities Staff 
Development Unit of the Committee of Vice-
Chancellors and Principals now administers this 
second accreditation scheme which is called the 
Universities Group for the Accreditation of Training. 

By the 1 April deadline there will be 19 courses 
operating which have IOB accreditation and seven 
which have Universities Group accreditation. These 
numbers are likely to rise significantly during the 
remaining part of 1994. If we assume that each of 
these courses could take 20 people and be run four 
times a year, there is sufficient capacity to train the 
estimated 1,700 researchersand technicianswhoapply 
for personal licences each year. 

The problem with this "back-of-an-envelope" type of 
calculation is that it assumes an even distribution in 
time and space and thateverything works to maximum 
efficiency. Some observers might find reason to 
question these assumptions. In reality, the first year of 
the training requirement is very likely to present 
researchers with problems. People willwant to find a 
training course run at a convenient time - not three 
months later - and at a convenient location - not the 
other end of the country. There is also the problem 
that the coursehas tobe about the appropriate species 
of animal. Almost all the existing courses are about 
rodents and rabbits. Those who want to work on fish 
or birds are having great difficulty in finding an 
appropriate course. Anyone with such a problem is 
strongly urged to contact their Home Office Inspector 
at the first possible opportunity to discuss how it 
might be resolved. 

We should also recall that, from 1 April 1995, new 
applicants for project licences will also need to have 
completed an accredited training course. These project 
licensee courses will cover material specific to that 
particular roleas well as much ofthe material covered 
by the personal licensee courses. 

In an attempt to solve some of 
these problems, a Directory of Dectory 
Animal Research Training Courses of 
hasbeenproducedbytheResearch 
Animal Liaison Council - a group Animal Research 
of laboratory animal science and 
welfare organisations started by Training Courses 
the Research Defence Society. The 
Directory lists all animal research 
training courses, accreditedornot, 
which can accept external 
delegates. It is hoped that this will 
enable applicants for personal 
licences to identify suitable training 

byP ,roducd oecourses and ensure that the best Research Animial Liaison Counci 

possible use is made of those April1994 

courses being run. 

The second edition of the Directory 
should be published in early April 
and will be circulated by the Home 
Office to all Certificate Holders at 
animal research facilities. This 
should enable anyone working at 
designated premises to consult a 
copy of the Directory to discover 
which courses are being run at 
which locations. They will then 
need to telephone the course 
organisers toenquireabouttiming 
and cost. It is intended that the 

Directorywillbeupdatedannually. 
Mark Matfield
 

Research Defence Society
 

Copies of the Directory are available 
from theResearchDefence Society,58 
Great Marlborough Street, London 
WIV IDD, Tel (071) 2872818 

Animal Legislation 
The Committee of the Physiological Society has 

the Animal (Scientific Procedures) Act 1986.
 
Members are asked to provide any relevant
 
information relating to its local implementation
 
to:
 

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

Cecil Kidd, Dept of Biomedical Sciences,
 
Marischal College, University of Aberdeen,
 
Aberdeen AB9 1AS, tel (0224) 640618/273004
 
Steve Lisney, Dept of Physiology, School of
 
Medical Sciences, University Walk, Bristol BS8
 
1TD, tel (0272) 303461
 



CHILDREN & CAREER: 

THE JUGGLING ACT 


Maria Fitzgerald 

6,
Icolleagues. 
During my postdoctoral years 

I was enormously encouraged by 
the achievements and success of 
several women scientists in my 
department, in particular Anne 
Warner and Gerta Vrbova. Before 
that time I had of course come 
across and been taught by several 
very impressive women but it had 
always been at a distance. It was 
therefore important, at a stage 
when I was wondering whether I 

0 could really make it as an 

independent scientist, to have such 
rol moelsasollagus.Department

role models as colleagues. 
The fact that Gerta Vrbova ran a 
flourishing research lab while 

rearing four children was 
especially encouraging. Only 
someone who has been through 
the business of combining mother

hood and a professional career knows quite what a 
strain it can be at times. How many times I have 
staggered into a lecture theatre/seminar room/ 
colleague's office while suffering from severe sleep 
deprivation, food-smeared clothes and my daughter's 
anxiety attack in the school playground still on my 
mind. And suddenly,just as Iamdiscussing some key 
point, I remember that I forgot my son's gym bag 
today. Never does a day go by without a total 
awareness of the dock and of how much time I can 
spare to eat/work/think before it is time torush off to 
collect/play/bath. The pleasure is immeasurable but 

the price paid in terms of professional advancement 
is high. 

The support from my colleagues has been enormous 
and the strength that I have gamned from them has 
provided me with a "strategy for thescientist mother". 
Ihave found that the major difficulty attached to 

having a family and being a successful scientist is 
travelling. I am reluctant to go away from home for 
more than overnight more than once or twice a year. 
As a result, I have turned down opportunities to 
participate in meetings, to collaborate with scientists 
outside London (unless they always come to me), to 
sit on scientific committees etc. These things, which 
are the stuff of curriculum vitae, are not really 
important but they are undoubtedly part ofascientist's 
career and cutting back on them does you no good. 

What this means is that you have to survive entirely 
on the quality of your science. You can't build your 
careeronbeingpartoftheinternationallecturecircuit, 
so you have to concentrate on working efficiently 
within the confines of a restricted working day and 
coming up with good ideas and experiments which 
interest your colleagues. Motherhood teaches you 
resourcefulness, confidence, leadership, creativity and 
wonderful time management. Combine that with a 

good scientific mind and you can still be one of the 
best scientists in your field. Iam not claiming to have 
achieved this but it is my working hypothesis! 
A last but most important point concerns my male 

The problems ofmotherhood areof course 
extended to those of fathers. Many (but not all) of my 
male colleagues, particularly those under 45, fully 
sharetheresponsibilitiesof parenthood while running 
busy research labs. These men are, in my opinion, 
particularly sympathetic and soon they (and many of 
us women, I hope) will be in 
positions of real power and , 
influence within the scientific 4 
community, leading to important 
changes of attitude towards 
women in science. 
Maria Fitzgerald is a Reader in 

Developmental Neurobiology in the 

of Anatomy and 
Developmental Biology, UCL. She 
studies thefunctionaldevelopment of 
sensory neurones and has focused on 

the biological basisof developing pain 
pathways. She has three childrenaged 
nine, six and one. 

Joan Dawson 

When I was a child I was always interested in 
how things worked. I wanted to be an engineer, but 
engineering was just not something women did at 
that time. I showed up for a career orientation session 
on engineering in my school when Iwas 13; I was the 
onlygirl out of about 100 kids. That was theend of my 

W

gi g career. 

I became interested in physiology as an under
graduate, but on the advice of my mentors did a PhD 
in pharmacology so that I "could have plenty of 
choices of work as I follow my husband wherever his 
career might lead". The fact that the earlier parts of 
my career preceded the women's movementand that
 

Ihad to support myself somehow (no grants orstudent 
loans to undergraduate students in the US in those 
days) did lead to some confusion on the path to my 
present position. However, one way or another, I 
have always managed to follow my own intellectual 
interests even when to do so was against conventional 
wisdom. It is much too easy to ascribe certain kinds of 
career progress or lack thereof to sexual biases and I 
would rather see rigorously controlled studies than 
anecdotal evidence on this topic. 
There is no doubt, at least in the United States where 

the number ofhours in a typical scientist's work week 
is quite large, that being responsible for a home and 
family affects one's career. I spend about 20 hours a 
week on work related to home or my daughter's 
school; this is about a third of the average work week 
ofmost successful scientists in this country. Ialso find 
myself deeply involved in science education outreach 
programmes; my involvement with my daughter's
 
education predisposes me to become involved in 



these programmes for underprivileged children. Like 
other women who are doing similar things, I am 
willingtopaythepriceintermsofcareeradvancement. 

In the generation before me, women who became 
scientists usually accepted that they would have to 
choose between family and career. I am glad that I 
and my contemporaries have not been faced with that 

stark decision. I do notice that some women students 
watch rather carefully how I go about combining 
family and career. I hope they are learning both from 
my successes and mistakes. 

There are as many ways of being a creative scientist as 
there are people. You have to find the way that is best 
for you. A woman with a family may not put in as 
many hours of work as onewithout, buthopefullythe 
work can be of equal or even better quality. The 
advice I would give to my younger self would be to 
have more courage. Some of the obstacles to my 
career have been self inflicted. I have no advice about 
how to break through the glassceiling - Ihaven't been 
able to do that myself. VI 

Joan Dawson moved to Illinois in 
1985 aftera ten yearassociationwith 
the Physiology Department of 
University College London. She is 
Associate Directorof the Biomedical 
MagneticResonanceLaboratoryatthe 
UniversityoflllinoisandofaNational 
Science Foundation Science and 
Technology Center for Magnetic 

Resonance Technology for Basic 
BiologicalResearch. With herhusband, 
PaulLauterbur,Joanhas establisheda 
large facility of magnetic resonance 
equipment (includinga highfield (4T) 
human imaging spectrometerofunique 
design) for the development and 
implementation ofmagnetic resonance 
techniques for biomedical and basic 
biologicalresearch. 

CALLING AFFILIATES 
The Meetings Secretary's Advisory Sub-Committee is seeking an 

Affiliate to represent the interests of younger physiologists on the 

Sub-Committee. Anyone interested should contact Jim Gillespie, 

Meetings Secretary,The Physiological Society, Dept of Physiological 

Sciences, The Medical School, Framlington Place, Newcastle upon 
Tyne NE2 4HH, tel and fax (091) 222 6988. 

Keele University 

POSTDOCTORAL RESEARCH FELLOW 

Neurophysiologist, ideally with postdoctoral experience of 

mammalian visual physiology and application of computer 

technology, for SERC funded investigations of spatial characteristics 
of visual cortical suppression, under the direction of Dr P Hammond. 
Duration: three years, commencing 1July 1994 or after. Salary: up to 
£15,186, according to age, qualifications and experience, together 

with National Insurance and USS benefits. Please submit CV, 
publication details and photograph to: Dr P Hammond, Dept of 
Communication & Neuroscience, Keele University, Keele, 
Staffordshire ST5 5BG, Email p.hammond@keele.ac.uk, from whom 
preliminary details are available. 

St George's Hospital Medical School
 
Dept of Physiology
 

University of London
 

FIVE YEAR POSTDOCTORAL RESEARCH SCIENTIST 
IN PHYSIOLOGY 

(re-advertisement) 
A postdoctoral research scientist (new post) is sought under a new 
five year Wellcome Trust Programme Grant to study flow, transport 
of macromolecules such as hyaluronan and macromolecular sieving 

across interstitium in the synovial lining of joints. Trans-synovial 
transport is fundamental to normal joint physiology and to some 
clinical tests of joint disease activity. This is a major new programme, 
supervised by Dr J R Levick (Dept of Physiology, St George's) in 
collaboration with Prof R M Mason (Dept of Biochemistry, Charing 
Cross). The laboratory is located at St George's. 
Candidates should possess a PhD in Physiology or a related subject 
and have a good primary university degree. The programme involves 
microvascular &interstitial physiology, animal research, and ancillary 
techniques such as HPLC and electron microscopy. Experience in 

these areas, while desirable, is not vital: training is available. Funding 
is for five years, so drive, enthusiasm and adaptability are important, 
plus ability to work later with a junior research assistant. Teaching 
opportunities exist in this busy department to aidcareer development. 
Starting date negotiable. Salary begins at £20,989 inclusive of London 
Allowance, with annual increments (Grade 1A Research Assistant; 
Wellcome level 2). Annual meetings allowance of £500 available. 

Further details from: Dr Rodney Levick, St George's Hospital Medical 

School, Cranmer Terrace, London SW17 ORE, tel (081) 672 9944 Ext 

M RC Collaborative 
Studentship 

A Research Studentship, jointly funded by the NIRC and 
Wellcome Foundation is available for three years to work on 
the mechanisms of neutrophil diapedesis across cerebral 

capillaries. Imaging techniques will be used to measure free 
radical generation and [Ca 2+] changes in both neutrophils 
and endothelial cells, as well as the effects of diapedesis on 
local microvascular permeability. The stipend will be 
supplemented to over the M RC rates. Those interested 
who have, or expect to obtain, a First or Upper Second 
degree in Physiology or other relevant subject should apply 

to Dr. P.A. Fraser, Vascular Biology Research Centre, 
King's College London, Campden Hill Road, London W8 
7AH, with a Curriculum Vitae and the names, addresses and 
telephone numbers of two referees as soon as possible. 

Further details may be obtained by writing or by 

telephoning 071-333 4431. 

Equality of opportunity 
isCollege policy V ING'S 

1L.Gollege 
LONDON 
Founded1829 
University of London 

mailto:p.hammond@keele.ac.uk


SCIENCE AND RESEARCH IN Dr Houssey modelled CONICETon the French CNRS
 
ARGENTINA (Centre National de la Recherche Scientifique) and,
 

although CONICET has grown enormously since
 
Argetinaalhoug clased 1958, the two organisations remain quite similar.
 

among the developing countries, CONICET spans all the branches of basic science,
 
has a well established scientific experimental and theoretical, the so-called hard
 
tradition which originated in the sciences as well as the humanities (although, perhaps 
latter part of the last century with owing to the specialisation of Dr Houssey and his 
the pioneering work ofnaturalists school, the biological and biomedical sciences may be 
such as Florentino Ameghino and those most strongly represented). 
Perito Moreno. Today the number 
of active scientists must be in the ThemanagementofCONICETconsistsofapresident, 
several thousands, if one considers named by the Executive; a Directory, composed of 

outstanding scientists of the major disciplines; and athe researchers belonging to the 
various state research organis- number ofEvaluating Committees for each discipline 

of science, which are composed of senior scientists.ations and to the universities. The 
state agencies number four: There are approximately 200 institutes that depend 

CONICET (Consejo Nacional de directly for funding and staff from CONICET. Some 

Investigaciones Cientificas y of them are integrated into six Regional Centres 

T~cnicas, National Research Council), INTA distributed in the interior of the country, others are 

(AgronomicTechnology Institute), CONEA (National sited at the universities and yet others are in 

Atomic Energy Committee) and INTI (Industrial independent buildings, most of which are in Buenos 

However, there are also researchers fromTechnology Institute). Of these, CONICET supports 	 Aires. 
CONICET who do not belong to the Institutes andand funds mainly fundamental research in the basic 

sciences, while the other organisations are more 	 may work in the universities or in the other state 

agencies dedicated to research, such as CONEA orconcerned with technological development and 

INTA.
applications. 
The fundsof CONICETcome from the nationalbudgetThe present structure of sciencein Argentina is largely 

the brainchild of Dr Bernardo A Houssay, one of the and are distributed in three parts: funds for thecreation 

foremost Argentine scientists. He was the first and maintenance of the Institutes and Regional 
Argentine to be awarded the Nobel Prize for Medicine Centres; grants for individual researchers or groupsand 	Physiology and it was at his initiative that (which may or may not belong to CONICET); and,CONICET was created in 1958. He was its first finally, the salaries of the researchers, technicians and 

president and thenucleus ofresearchers which initially 	 fellowships dependent on CONICET. 

formed part of CONICET came mainly from the The personnel of CONICET is divided into two 
Instituto de Medicina y Biologia Experimental, where branches or careers: the Research Career, composed 
Houssey was the director. of scientists, who must have achieved the highest 

degree (doctorate or PhD) in their disciplines. They 
Participantsat the 15th AnniversaryNeuroendocrinologySymposium held in May are divided into five categories according to their 
1992 at the RegionalCentre of CRICYT, Mendoza.Front row left, ProfJohn Russell scientific achievements. Then there are the Careers of 
(Edinburgh)andstandingnext to him ProfCatherineWilson (St George's). Supporting Personnel, who are divided into three 

sub-branches: Professionals (university graduates), 
Technicians and Artisans. All these categories form 

• 	 the permanent staff of CONICET. 

In addition, CONICET has a system offellowships for 
postgraduates, which enables them to obtain a 

. " 	 doctorate and be trained in research under the 
direction of a CONICET researcher or a qualified 
scientist from another institution. There are three 
kinds of fellowships. Initiation and Perfecting both 
last for two years and enable young postgraduates of 
outstanding ability to obtain their doctoral degree 
and enough publications to be able to obtain a post in 
the Research Career or an External Fellowship. This 
last fellowship allows the young scientist to do a 1-3 
year postdoctoral period of training abroad. This is 
usually at a North American or European laboratory 
so that postdoctoral fellows canacquire a specialisation 

.. which would be harder to obtain in Argentina. Indeed, 
most of the young scientists in Argentina go abroad 

- for some period before entering the Research Career. 

, In all, CONICET has approximately 8,000 employees, 
of whom 2,000 are career scientists and another 2,000 

'. arefellowship holders. The rest belong to the different 



supporting careers and some administrative 
personnel. The researchers and supporting personnel 
are evaluated by reports that must be submitted to 
Evaluating Committees every one or two years and 
the permanence of each person's post depends upon 
these reports being approved. Two consecutive 
negative reports will mean exclusion from the post. 

Grants are given every three years and the proposals 
are also evaluated by the Evaluating Committees and 
qualified for merit. 

For many years Argentina had the highest scientific 
production, measured in terms of publications, of all 
the Latin American countries. Besides Dr Houssay, 
Argentina has had another Nobel prize winner, Dr 
Federico Leloir. He was awarded this honour in 1970 
for his studies in cell biochemistry. Several other 
Argentine scientists have also been nominated for 
Nobel prizes. Dr Cesar Milstein, who obtained a 
Nobel prize in the 1980s for his seminal development 
ofmonoclonal antibodies, was born in Argentina and 
began his research career in the country. However, 
the work that led to the Nobel prize was performed in 

the UK. 


The economic and political upheavals that Argentina 

has suffered, especially from the late 1960s to 1990, 

have meant that a considerable number of scientists 
of all categories have left the country or abandoned 
science, thus undermining and reducing the quantity 
of groups working in research. These various crises 
and subsequent emigrations also help to explain why 
Argentine scientists can be found working in almost 
any part of the world. It is said that there are more 
Argentine scientists outside the country than in it. Yet 
in spite of the odds, the scientific community in 
Argentina has been able to survive and to generate 
substantial production - testimony to which are the 
numerous publications in international scientific 
journals which come from Argentine groups. Only 
Mexico and Brazil surpassed the Argentine scientific 
production. 

Fortunately, the economic stabilisation which has 
taken place inthe lastthree years has led toa substantial 
increase in salaries and in grants, resulting in a gradual 
recuperation of the infrastructure and of the research 
groups. This may, in time, allow the country to 
recuperate its position as the leader of scientific 
production in Latin America. 

GracielaJahn 
CareerScientist, CONICET 

Lactancia 
Laborat6rio de Reproduccion y Ldetails 

CRICYT - RegionalCentre of CONICET 
Mendoza, Argentina 

The Hebrew University of Jerusalem
 
The Hebrew University-Hadassah
 

Medical Center
 
Faculty of Medicine
 

FACULTY POSITIONS 
Applications are welcomed for positions that will 
be available from the academic year 1995/96: 
0 Tenure track Faculty positions in Basic Medical 

Sciences with preference to candidates that
 
utilise modern molecular/cellular approaches
 

0 	A tenure track position in Physiology with a 
preference to a candidate that utilises a cellular / 
molecular approach in cardiovascular, renal, 
pulmonary or digestive system physiology. 

PhD and/or MD degree and postdoctoral training 
are required. Excellence in research and teaching 
will be of prime importance for decisions of the 
Search Committee. Candidates are expected to 
develop independent research. 

Applications, together with CV, list of publications, 
3-5 selected reprints, research plans and three letters 
ofrecommendation addressed to the Dean, Prof 0 
Abramsky, should arrive at the Dean's Office, PO 
Box 12272, Jerusalem 91120, Israel no later than 15 
June 1994. 

EUROPEAN BIOMEDICAL RESEARCH ASSOCIATION 
It is proposed to form a European Biomedical Research Association, 
at an inaugural meeting in August/September this year. 

Draft Objectives 
0 To educate the public about the value of animal research in the 

biological and medical sciences and the health benefits derived 
from such research. 

0 To promote the best practice in animal research and high standards 
of laboratory animal welfare. 

0 	To promote sensible laws, regulations and controls on animal 
research in order to balance the requirement to use animals in 
scientific research with the welfare of those animals. 

* 	 To offer advice and assistance to members of the Association on 
any matter concerned with the use of animals in research. 

Coverage 
It is hoped that the EBRA will attract members from all of Europe, 
including non-EC countries. The interim steering committee includes 
representative of the Czech Republic, Denmark, France, Germany, 
Italy, the Netherlands, Portugal, Spain and the UK. 

Founder Membership 

Researchers who wish to support the objectives of EBRA are invited 
to apply for Founder Membership. Members will pay an annual 
subscription of £5-10 and will receive a regular newsletter. Further 

from Prof R Guillery, EBRA, 58 Great Marlborough Street, 
London WIV 1DD, UK. 



No notice is carriedfor more than three 
successive editions. Notices arestarredso that 
readers can see at a glance whether this is the 
first (one star) or final (three stars)appearanceof 
the notice. Notices for the July (Cambridge)and 
September (Aberdeen) edition should reach the 
Administration Office by 16 May and 18 July 
respectively. 

Symposium for Young Physiologists 
THE SPINAL CORD 
23 May 1994 
University of Bristol 
Sponsored by The Physiological Society. 
Further details from Caroline Scott or 
Philippa Hudson, Dept of Physiology, School 
of Medical Sciences, University of Bristol, 
University Walk, Bristol BS8 1TD, tel (0272) 
303461, fax (0272) 303497 *** 

ENDURANCE SYMPOSIUM 
9 June 1994 
Vrije University, Amsterday 
See page 3 for details of speakers. Further 
details fron: Tony Sargeant, Faculty of 
Human Movement Sciences, Dept of 
Exercise and Muscle Physiology, Van der 
Boechorststraat 9, 1081 BT Amsterdam, The 
Netherlands, tel (010 31) 20 548, fax (010 31) 
20 642 0553 * 

International Symposium
NEW CONCEPTS 
OF A BLOOD-BRAIN BARRIER 
4-5 July 1994 
London 
See previous issue (No 13) for details of speakers.
Further details from: Dr JGreenwood, Dept 
of Clinical Ophthalmology, Institute of 
Ophthalmology, Bath Street, London EC1V 
9EL, tel (071) 608 6858, fax (071) 608 6810 

International Symposium on 
ALPHA & GAMMA MOTOR SYSTEMS 
11-14 July 1994 
UMDS, St Thomas's Hospital, London 
Further details from: Prof A Taylor, 
Sherrington School of Physiology, UMDS, St 
Thomas' Hospital Campus, London, SEI 
7EH, tel (071) 928 9292 ext 2131, fax (071) 
928 0729 ** 

European Neuroscence Association 
17TH ANNUAL MEETING 
4-8 September 1994 

VenAustriaAN
Further details from: Marita Kloosterboer, 
ENA Congress Office, Keizersgracht 782, 
1017 EC Amsterdam, The Netherlands, tel 
(31) 020 626 1372, fax (31) 020 625 9574 ** 

Biochemical Society
BIOCHEMICAL SOCIETY MEETING 
6-9 September 1994 

University of Kent, Canterbury
The major focus and theme for symposia 
will be proteins. Deadline for submidssion of 
abstracts: 17 June 1994. Further details from: 
The Meetings Office, The Biochemical 
Society, 59 Portland Place, London, WIN 
3AJ, tel (071) 580 5530, fax (071) 637 7626 

The Biophysical & Physiological
Societies of Slovenia 
1994 Conference 
LIFE SCIENCES 
10-15 September 1994 
Gozd Martuljek, Slovenia 
Topics include: hydration in biological 
systems, MRI, advanced methods in 
biophysics, membranes lipsomes & vesicles, 
nerve & muscle regeneration, ion channels, 
cell signalling, structure and function of 
proteins, protein engineering, immuno- 
chemistry, steroid biochemistry, quantitative 
image analysis. Further details from Samo 
Ribaric, Institute of Pathophysiology, 
Zaloska 4, 61105, Ljubljana, Slovenia, tel 
(386) 61 310 841, fax (386) 61 302 272 ** 

British Neuroendocrlne Group
ANNUAL MEETING 
12-13 September 1994 
University of Manchester 
This meeting includes a workshop on 
cytokine measurement, symposia on 
interactions between cytokines and the 
endocrine system and regulation and 
modulation of neurohypophysial secretion. 
The Mortyn Jones annual lecture will be 
given by Prof K Landgraf and there will be 
free communications and posters. Further 
details from: Mrs JClark, School of 
Biological Sciences, Room 1.124, Stopford 
Building, University of Manchester, Oxford 
Road, Manchester M13 9PT, tel (061) 275 
5351, fax (061) 275 5363 * 

Royal Microscopical Society 
MICRO 94
12-15 September 1994 
Earls Court Park Inn, London 
International microscopy and image analysis 
conference and exhibition, with a session on 
living cell cytochemistry sponsored by Te 
Physiological Society (speakers: Peter 
McNaughton and Ron Jacob) and a 
Presidential address from Hugh Elder 
entitled "Sweat Session: microscopy in the 
investigation of glandular physiology, with 
special reference to the sweat glands". 
Members of The Physiological Society may 
attend at the RMS Fellows rate. Further 
details from Royal Microscopical Society, 

37/38 St Clements, Oxford OX4 1AJ, tel 
(0865) 248768, fax (0865) 791237 r** 

Physiological Society Symposium 
NERVE GROWTH 
AND NERVE GUIDANCE 

NEVGUDNEUiestoflmGran13 September 1994 
Marlschal College, Aberdeen 
This one-day symposium, sponsored by The 
Physiological Society, will run from 9.00 am 
to 6.00 pm on the day before the Aberdeen 
Meeting. There will be nine 40 minute talks
given by C E Bandtlow (Zurich), J Cohen 
(London), R W Davenport (USA), P Doherty 

(London), P Grabham (USA), P W Gordon-
Weeks (London), C D McCaig (Aberdeen), K 
R Robinson (USA) and D M Snow (USA).
Further details from Dr Colin McCaig, Dept 
of Biomedical Sciences, Marischal College, 
University of Aberdeen, Aberdeen AB9 1AS, 
tel (0224) 273016, fax (0224) 273019 * 

European Society of Cardiology
Annual Meeting and Symposium
WORKING GROUP ON CARDIAC 
CELLULAR ELECTROPHYSIOLOGY 
17-19 September 1994 
Arnhem, The Netherlands 
To include a half-day symposium on 
Electromechanical Interactions in the Heart. 
Further details from: Prof H JJongsma, 
Rijksuniversiteit Utrecht, Vakgroep Medische 
Fysiologie en Sportsgeneeskunde, 
Vondellaan 24, 3521 GG Utrecht, The 
Netherlands, tel (31) 30 899299, fax (31) 30 
889104 or Dr H Brown, University Lab of 
Physiology, Parks Road, Oxford, OX1 3PT, 
tel (0865) 272454, fax (0865) 272469 ** 

MODELLING AND CONTROL OF 
VENTILATION 
17-20 September 1994 
Royal Holloway & Bedford New 
College, London 
Sponsored by The Physiological Society. See 
page 7 for details of themes and costs. Further 
details from Mrs Liz Murray, Dept of, 
Medicine, Charing Cross & Westminster 
Medical School, Fulham Palace Road, 
London W6 8RP * 

Assoclazione Sclenze 
Cardlovacsolorl 
International Workshop 
AN UPDATE OF CARDIOVASCULAR 
CONTROL: INTERPLAY BETWEEN 
CENTRAL AND PERIPHERAL 
MECHANISMS 
29 September-I October 1994 
Trento, Italy
To be held at Castel Ivano, Ivano Francena 

o(Fasugana). Deadline for early registration 
fee of 300,000 Italian lire: 31 July. Speakers: 
Ghelarucci (Pisa); de Burgh Daly, Glbey, 
Izzo, Jordan and Spyer (London); Cevese 
(Verona); Avanzino (Genova); Gattullo 
(Torino); Federici (Bari). The Scientific 
Committee welcomes the submission of 
abstracts. Further details from Michael P 
Gilbey, Dept of Physiology, Royal Free 
Hospital Medical School, Rowland Hill 
Street, London NW3 2PF, tel (071) 794 0500 

Ext 4318, fax (071) 433 1921 * 

International Symposium on
THE PHYSIOLOGY AND 

PATHOPHYSIOLOGY OF EXERCISE 
TOLERANCE 
21-24 September 1994 
University of Uim, Germany 
Designed to consider exercise tolerance in
both clinical and sporting contexts and will 

include invited lectures, posters and 
discussions. Deadline for receipt of abstracts: 
June 11994. Further details from Dept of
Sports Medicine, Organs g Committee,
89070 Un, Germany, tel (010 49) 731 502 

International Society of Hypertension 
6HSINII ETN 

16TH SCIENTIFIC MEETING 
23-28 June 1996 
Glasgow
Further details from: Prof J L Reid, Dept of 
Medicine & Therapeutics, Gardiner Institute,
Western Infirmary, Glasgow, G11 6NT ** 



IL 

Wellcome Centre for Medical Science 
One day Open Meetings 
The Wellcome Centre, in collaboration with 
the CIBA Foundation, is organising one day 
Open Meetings to follow a selection of CIBA 
Symposia. The meetings are held in the 
Wellcome Trust Building at 183 Euston 
Road, London NW1. Registration fee: £10 (£5 
for graduate students) in advance for each 
meeting, including refreshments, lunch and 
documentation. The calendar for 1994 is: 
20 May: Cell adhesion and human disease 
15 July. Molecular biology of somatostatinand 
its receptors 
2 September. Non-reproductiveaction of sex 
steroids 

Further information from Sheila Pusinelli, 
tel (071) 636 9456 *** 

Intramembrane Charge Movements In 
Striated Muscle 
Monographs of The Physiological 
Society, No 44 
£65 hardback, ISBM 0-19-857745-1, OUP 
This new Monograph by Chris Huang 
presents a comprehensive review of recent 
developments in the understanding of 
cellular activation phenomena in striated 
muscle, and covers basic physical, 
mathematical and physiological principles, 
The book consistently draws correlations 
both with cellular and molecular biological 
information and their physiological 
consequences and significance, and is 
accessible both as a survey of basic concepts 
and as an authoritative review of recent 
work in the field. For ordering details, see 
the Special Christmas Offers to Members 
from OUP, in issue No 11, (December 1993) 
of this Magazine. *** 

Monograph Wanted 
Newman, PP (1974) Visceral Afferent 
Functionsof the Nervous System. Monograph 
No 25. If anyone has a spare copy of this 
Monograph, which is now out of print, 
please would s/he kindly contact Dr Alan 
Sykes, Walthwaite How, Chapel Stile, 
Ambleside, Cumbria LA22 9JG, tel (05394) 
37241. * 

Professorship In Pakistan 
The College of Physicians and Surgeons, 
Pakistan, is seeking a Professor of 
Physiology and Professor of Pathology, aged 
45-60. Applicants should be medical 
graduates (MBBS/MD) with postgraduate 
qualifications of PhD, FRCS, FCPS or 
equivalent, at least 15 years' teaching 
experience (including supervision of MPhil 
and PhD scholars) and a strong research 
record (at least 20 publications). The salary is 
US$15,000-20,000 (negotiable), with free 
furnished accommodation in the College 
campus, economy class air tickets for self 
and spouse to place of permanent residence 
once in two years and financial support for 
attendance at meetings (twice a year in 
Pakistan and once a year abroad). Further 
details from: The Secretary, College of 
Physicians & Surgeons, Pakistan, 7th Central 
Street, Defence Housing Authority, Karachi, 
Pakistan, tel (010 92) 21 566 1234, fax (010 
92) 21 566 1513 * 

Noticeb9ard 

The Pain Society 
The Pain Society represents all those who 
are involved in the management of pain and 
research into its mechanisms and relief and 
welcomes applications for membership from 
physiologists, pharmacologists and 
psychologists with an interest in pain. Its 
annual scientific meeting has a substantial 
scientific as well as clinical content. Its 
journal publishes proceedings of its meetings 
and other suitable material. Further details 
from: The Secretary, The Pain Society, 9 
Bedford Square, London WC1 3RA. *** 

Life Science PAGES 
Contact details for scientists in university 
research departments in the UK, to promote 
communication and collaboration between 
researchers in medical, veterinary, biological 
and psychological sciences. It also contains 
details of scientific societies, professional and 
grant-awarding bodies and some life science 
laboratory suppliers. Further details from 
Life Science Press, PO Box 267, Cardiff CF4 
3YQ, fax (0222) 453061 *** 

Alumni of the University of Leeds 
The Alumni Office is seeking to locate 
graduates and friends of the University with 
whom they have lost touch. Please contact 
Jayne Glennon, Alumni Relations Officer, 
The Alumni Office, 18 Blenheim Terrace, 
Leeds, LS2 9HD, tel (0532) 336023. ** 

Benevolent Fund Raff le Prizes 
At the Bristol Meeting, the Benevolent Fund 
Raffle was drawn at the poster approval 
session rather than at the Dinner. 
Unfortunately, none of the winners was 
present. The holders of tickets numbered 
0685 (first prize) 0578 (second prize) and 
0572 (third prize) are asked to contact the 
Oxford Office to claim their winnings. *-

Missing Members 
The Society has lost track of two Members. 
Diana Trenchard, formerly a member of the 
Midhurst Medical Research Institute in 
Sussex, was last known to be living in 
Hindhead, Surrey. Felicity Maule-Walker left 
the Babraham Institute in 1987, and was last 
known to be living in Saffron Walden, doing 
some part time work with disabled children 
for the University of Surrey. Please contact 
the Administration Office if you have more 
recent knowledge of their whereabouts. ** 

Member's Copies of 
The Journalof Physiology 
Prof J W Thompson would like to dispose of 
his copies of the 1978-1992 volumes of the 
Journal. Anyone interested should contact 
him at the Education Unit, St Oswald's 
Hospice, Regent Avenue, Gosforth, 
Newcastle upon Tyne NE3 4JQ, tel (091) 285 
0063. ** 

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

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

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

Membership of The Physiological
Society 

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

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

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

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

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

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

Ion permeation properties of the glutamate receptor channel in 
cultured embryonic Drosophilamyotubes 

Ca2' influx modulation of temporal and spatial patterns of inositol 
triphosphate-mediated Ca2 liberation in Xenopus oocytes 

Mechanosensitivity of voltage-gated calcium currents in rat 
anterior pituitary cells 

Properties of the inwardly rectifying K, conductance in the toad 
retinal pigment epithelium 

Background conductance attributable to spontaneous opening of 
muscarinic K, channels in rabbit sino-atrial node cells 

Rapid down-regulation of substance P binding to guinea-pig 
pancreatic acinar cells during homologous desensitization 

Identification and properties of pathways for K' transport in 
guinea-pig and rat alveolar epithelial type II cells 

Prolonged GABAA-mediated inhibition following single hair 
afferent input to single spinal dorsal horn neurones in cats 

Hypoxia-activated Ca2' currents in pacemaker neurones of rat 
rostral ventrolateral medulla in vitro 

5-HT-1A receptor-mediated modulation of medullary expiratory 
neurones in the cat 

Responses of ventral respiratory neurones in the rat to vagus 
stimulation and the functional division of expiration 

The effect of sleep on reflex genioglossus muscle activation by 
stimuli of negative airway pressure in humans 

Electrophysiological events during neuroeffector transmission in 
the spleen of guinea-pigs and rats 

Baroreceptor and somatic sensory regulation of kidney function in 
two-kidney, one-clip Goldblatt hypertensive rats 

Interleukin-1f production in the rabbit brain during 
endotoxin-induced fever 

AUTHOR PAGE 

CHANG, Hangil, CiAmN, Sergio & KIDOKORO, Yoshiaki 1 

YAO, Yong & PARKER, Ian 17 

BEN-TABOU, Shlomo, KELLER, Efrat & NUSSINOVrrcH, Itzhak 29 

SEGAWA, Yasunori & HUGHES, Bret A 41 

ITO, Hiroyuki, ONO, Kyoichi & NOMA, Akinori 55 

SJODIN, L, VIrrANEN, E & GYLFE, E 69 

KEMP, P J, ROBERTS, G C & BOYD, C A R 79 

DE KONNCK, Y & HENRY, J L 89 

SUN, Miao-Kun & REIS, Donald J 101 

LALLEY, Peter M, BISCHOFF, Anne-Marie & RICHTER, Diethelm W 117 

PARKES, M J, LARA-Mutoz, J P, Izzo, P N & SPYER, K M 131 

HORNER, R L, INNES, J A, MORRELL, M J, SHEA, S A &Guz, A 141 

JOBLING, P 153 

DAvis, Gerard & JOHNS, Edward J 167 

NAKAMORI, Tomoki, MORIMOTO, Akio, YAMAGUCHI, Kazuhito, 177 
WATANABE, Tatsuo & MURAKAMI, Naotoshi 



The Journalof Physiology Apri 199 

TITLE 
Expression of a tetrodotoxin-sensitive Na current in cultured 
human retinal pigment epithelial cells 

* Calcium channels responsible for potassium-induced transmitter 
release at rat cerebellar synapses 

Separate activation of fast and slow inhibitory postsynaptic 
potentials in rat neocortex in vitro 

Two distinct glutamatergic synaptic inputs to striatal medium 
spiny neurones of neonatal rats and paired-pulse depression 

Correspondence between climbing fibre input and motor output 
in eyeblink-related areas in cat cerebellar cortex 

Inhibition of classically conditioned eyeblink responses by 
stimulation of the cerebellar cortex in the decerebrate cat 

In vitro activation of cyclo-oxygenase in the rabbit carotid body: 
effect of its blockade on [3H]catecholamine release 

Inhibition of [3H]catecholamine release and Ca2 currents by 
prostaglandin E2 in rabbit carotid body chemoreceptor cells 

Relaxation in rabbit and rat cardiac cells: species-dependent 
differences in cellular mechanisms 

Relaxation in ferret ventricular myocytes: unusual interplay 

among calcium transport systems 

* An obligatory role for nitric oxide in autonomic control of 
mammalian heart rate 

Ca 2 -dependent negative control mechanism for Ca2 -induced 
Ca 2' release in crayfish muscle 

Stretch reflexes in human masseter 

Relaxation mechanisms induced by stimulation of nerves and by 
nitric oxide in sheep urethral muscle 

* An in vivo study of the effects of ischaemia on uterine 
contraction, intracellular pH and metabolites in the rat 

The reproducibility of the response of the human newborn to 
CO 2measured by rebreathing and steady-state methods 

Effect of raised potassium on ventilation in euoxia, hypoxia and 
hyperoxia at rest and during light exercise in man 

* Short Papers given rapid review 

AUTHOR PAGE 
WEN, Rong, Lui, Ge Ming & STEINBERG, Roy H 187
 

MOMIYAMA, Akiko & TAKAHASHI, Tomoyuki 197
 

BENARDO, L S 203
 

MORI, Akihisa, TAKAHAsi-, Tetsuo, MIYASHITA, Yasushi & 217
 
KASAI, Haruo
 

HESSLOW, Germund 229
 

HESSLOW, Germund 245
 

GOMEZ-NIo Angela, ALMARAZ, Laura & GONZALEZ, Constancio 257
 

GOMEZ-NIo, Angela, LOPEz-LOPEZ, Jose Ram6n, ALMARAZ, Laura 269
 
& GONZALEZ, Constancio
 

BASSANI, Jos6 W M, BASSANI, Rosana A & BERS, Donald M 279
 

BASSANI, Rosana A, BASSANI Jos6 W M & BERS, Donald M 295
 

HAN, X, SHIMONI, Y & GILES, W R 309
 

GYORKE, Sandor & PALADE, Philip 315
 

POLIAKOV, Andrew V & MILES, Timothy S 323
 

GARCiA-PASCUAL, A & TRIGUERO, D 333
 

HARRISON, Norma, LARCOMBE-McDOUALL, Jacky B, EARLEY, Louise 347
 
& WRAY, Susan
 

COHEN, Gary & HENDERSON-SMART, David J 353
 

QAYYUM, Mohammed S, BARLOW, Clifford W, 363
 
O'CONNOR, David F, PATERSON, David J & ROBBINS, Peter A
 



TITLE 
Calcium-activated potassium channels in goldfish hair cells 

* Single channel properties of cloned NMDA receptors in a 
human cell line: comparison with results from Xenopus oocytes 

Mg2-dependent inward rectification of ROMK1 potassium 
channels expressed in Xenopus oocytes 

Mechanism of GABA and glycine depolarization-induced calcium 
transients in rat dorsal horn neurons 

* Effects of hypoxia on membrane potential and intracellular 
calcium in rat neonatal carotid body type I cells 

The role of ATP in non-adrenergic sympathetic vascular control of 
the nasal mucosa in anaesthetized cats and dogs 

Sympathetic activity recorded from the rat caudal ventral 
artery in vivo 

Inactivation of outward Na'-Ca2 exchange current in guinea-pig 
ventricular myocytes 

Changes in mitochondrial function induced in isolated guinea-pig 
ventricular myocytes by calcium overload 

Dynamics of circus movement re-entry across canine Purkinje 
fibre-muscle junctions 

Mechanism of force inhibition by 2,3-butanedione monoxime in rat 
cardiac muscle: roles of [Ca2 ],and cross-bridge kinetics 

Influence of phosphate and pH on myofibrillar ATPase activity 
and force in skinned cardiac trabeculae from rat 

Nicotinic antagonist-produced frequency-dependent changes in 
acetylcholine release from rat motor nerve terminals 

The effect of hypertonicity on force generation in tetanized single 
fibres from frog skeletal muscle 

Endogenous variations and sodium intake-dependent 
components of diurnal sodium excretion patterns in dogs 

* Short Papers given rapid review 

AUTHOR PAGE 

SUGIHARA, Izumi 373 

STERN, Peter, CIK, Miroslav, CoLQUHOUN, David & 391 
STEPHENSON, F Anne 

NICHOLS, C G, Ho, K & HEBERT, S 399 

REICHIING, David B, KyRozis, Andreas, WANG, Jian & 411 
MACDERMOTr, Amy B 

BUCKLER, K J & VAUGHAN-JONES, R D 423 

LACROIX, J Silvain, ULMAN, Lesley G & POTTER, Erica K 429 

JOHNSON, Christopher D & GILBEY, Michael P 437 

MATSUOKA, Satoshi & HILGEMANN, Donald W 443 

MINEZAKI, K K, SULEIMAN, M-S & CHAPMAN, R A 459 

GILMOUR, Robert F Jr & WATANABE, Mari 473 

BACKX, Peter H, GAO, Wei-Dong, AZAN-BACKX, Michelle D 487 
& MARBAN, Eduardo 

EBUS, J P, STIENEN, G J M & ELZINGA, G 501 

TIAN, Lijun, PRIOR, Chris, DEMPSTER, John & MARSHALL, Ian G 517 

PIAZZESi, Gabriella, LINARI, Marco & LOMBARDI, Vincenzo 531 

BOEMKE, Willehad, PALM Ulo, COREA, Marcel, SEELIGER, Erdmann 547 
& REINHARDT, H Wolfgang 



TITLE 

Gating and conductance properties of a human delayed rectifier K' 
channel expressed in frog oocytes 

Inactivation of single Ca2 channels in rat sensory neurons by 
extracellular Ca2 

Epidermal growth factor as a diuretic in sheep 

Synchronization of inhibitory neurones in the guinea-pig 
hippocampus in vitro 

Is presynaptic inhibition distributed to corticospinal fibres in man? 

Organum vasculosum lamina terminalis-evoked postsynaptic 
responses in rat supraoptic neurones in vitro 

Carotid sinus nerve section and the increase in plasma cortisol 
during acute hypoxia in fetal sheep 

Effect of carotid denervation on plasma vasopressin levels during 

acute hypoxia in the late-gestation sheep fetus 

Facilitation of the arterial baroreflex by the ventrolateral part of 

the midbrain periaqueductal grey matter in rats 

Role of wall tension in the vasoconstrictor response of cannulated 
rat mesenteric small arteries 

ATP released together with acetylcholine as the mediator of 

neuromuscular depression at frog motor nerve endings 

* Transmission at the squid giant synapse was blocked by tetanus 

toxin by affecting synaptobrevin, a vesicle-bound protein 

Excitation-contraction coupling in single guinea-pig ventricular 
myocytes exposed to hydrogen peroxide 

K' shifts of skeletal muscle during stepwise bicycle exercise with 

and without 1-adrenoceptor blockade 

Acute ventilatory responses to hypoxia during voluntary and 

electrically induced leg exercise in man 

Increased hypoxic ventilatory sensitivity during exercise in man: 
are neural afferents necessary? 

Attenuation of fever and release of cytokines after repeated 

injections of lipopolysaccharide in guinea-pigs 

* Short Paper given rapid review 

AUTHOR PAGE 
BENNDORF, K, KOOPMAN, R, LoRRA C & PONGS, 0 1
 

GALLI, Aurelio, FERRONI, Arnaldo, BERTOLLINI, Laura & 15
 

MAZZANTn, Michele
 

Gow, C B & PHILLIPS, P A 27
 

MICHELSON, Hillary B & WONG, Robert K S 35
 

NIELSEN, J & PETERSEN, N 47
 

YANG, Charles R, SENATOROV, Vladimir V & RENAUD, Leo P 59
 

GIUSSANI, D A, MCGARRIGLE, H H G, MOORE, P J, BENNET, L, 75
 
SPENCER, J A D & HANSON, M A
 

GIuSSANI, D A, McGARRIGLE, H H G, SPENCER, J A D, MOORE, P J, 81
 
BENNET, L & HANSON, M A
 

INUI, Koji, MURASE, Sumio & NOSAKA, Shoichiro 89
 

VANBAVEL, Ed & MULVANY, Michael J 103
 

REDMAN, R S & SILINSKY, E M 117
 

LLIN S R, SUGIMORI, M, CHU, D, MORITA, M, BLASI, J, HERREROS, J, 129
 

JAHN, R & MARSAL, J
 

GOLDHABER, Joshua I & Liu, Edwin 135
 

HALLN, Jostein, GULLESTAD, Lars & SEJERSTED, Ole M 149
 

PANDIT, J J & ROBBINS, P A 161
 

PANDIT, J J, BERGSTROM, E, FRANYEL, H L & ROBBINS, P A 169
 

ROTH, Joachim, MCCLELLAN, Jennifer L, KLUGER, Matthew J & 177
 
ZEISBERGER, Eugen 
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TITLE 

Review Article 
The struggle to maintain hydration and osmoregulation in animals 
experiencing severe dehydration and rapid rehydration: 
the story of ruminants 

Full Length Papers 
Local versus peripheral blood administration of cholecystokinin-8 
and secretin on pancreatic secretion in calves 

Post-crucial period effects of visual experience and deprivation on 
the guinea-pig superior collicular map of auditory space 

Plasticity in the superior collicular auditory space map of adult 
guinea-pigs 

Catecholamine overflow within rat striatum: the influence of 
microstimulation and electroconvulsive stimulation as observed 
with voltammetry 

The use of sinusoidal and ramp stretch stimuli in characterizing 
fusimotor effects on cat muscle spindles 

Excitation of soleus/gastrocnemius y-motoneurones by group II 
knee joint afferents is suppressed by group IV joint afferents in the 
decerebrate, spinalized cat 

Blockade of intrafusal neuromuscular junctions of cat muscle 
spindles with gallamine 

A faster twitch contraction of soleus in the spontaneously 
hypertensive rat is partly due to changed fibre type composition 

Dimensional analysis of osteoclastic bone resorption and the 
measurement of biologically active calcitonin 

Effects of parthyroid hormone and parathyroid hormone-related 
protein on the rates of absorption of magnesium, calcium, sodium, 
potassium and phosphate ions from the reticulo-rumen of sheep 

Evidence for preservation of epithelial function in cryopreserved 
porcine and human bronchi 

The effect of rapid changes in plasma sugar concentration on the 
brush border potential difference in rat jejunum 

Blood amino acids in the pregnant mare and fetus: the effects of 
maternal fasting and intrafetal insulin 

The effect of ryanodine on the contraction of isolated frog atrial 
trabeculae is triggered by caffeine 

The regulation of membrane 'III- and 'Rb* permeability in a 
virally transformed cell line (NCL-SG3) derived from the human 
sweat gland epithelium 

Rapid Communication 
Evidence for downregulation of hypothalmic 
5-hydroxytryptamine receptor function in endurance-trained 
athletes 

AUTHOR PAGE 

SILANIKOVE, Nissim 281 

ZABIELSKi, Romuald, ONAGA, Takenori, MLNEO, Hitoshi, 301 
PIERZYNOWSKI, Stefan G & KATO, Seiyu 

WITHINGTON, D J, BiNNs, K E, KEATING, M J, THORNTON, S K & 313 
INCHAM, N J 

WITHINGTON, D J, BiNNs, K E, INGHAM, N J, & THORNTON, S K 319 

PAVLASEK, Juraj, MASANOVA, Csilla, HABURCAK, Marian & 327 
MURGAS, Karol 

RODGERS, J F, DURBABA, R, TAYLOR, A & FOWLE, A J 337 

ScoTT, D T, FERRELL, W R & BAXENDALE, R H 357 

YAMAMOTO, T, MORGAN, D L, GREGORY, J E & PROSKE, U 365 

LEWIS, Don M, LEVI, Allan J, BROOKSBY, Paul &JoNEs, John V 377 

ZAIDI, Mone, BAX, Bridget E, SHANKAR, Vijai S, MOONGA, Baljit S, 387 
SIMON, Bruce, TOWHIDuL ALAM, A S M, GAINES DAS, Rose E, 
PAZAINAS, Michael & HUANG, Christopher L-H 

DUA, K, LEONHARD, S, MARTENS, H, ABBAS, S K & CARE, A D 401 

VACCIANA, Anthony, EBEIGBE, Anthony B,HASSE, Joachim, 409 
SWOBODA, Lothar & MOLLER-SCHWEINITZER, Else 

SHARPP A & DEBHAM, ES 415 

SILVER, Marian, FOWDEN, Abigail L, TAYLOR, Polly M, 423 
KNOx, Jean & HILL, C M 

TUNSTALL, J & CHAPMAN, R A 435 

WILSON, Stuart M, WHITEFORD, Margo L, BOVELL, Douglas L, 445 
PEDIANI, John D, Ko, Wing Hung, SMITH, Godfrey L, 
LEE, Catherine M &ELDER, Hugh Y 

JAKEMAN, P M, HAWTHORNE, J E, MAXWELL, S RJ, KENDALL, M J 461 
& HOLDER, G 



The PhysiologicalSociety 

GRANTS AND FUNDING SCHEMES 

TITLE PURPOSE ELIGIBILITY AWARDS APPLICATIONS 

AFFILIATE To enable Affiliates to Affiliates in the British Isles Up to £600 Applications are 
TRAVEL GRANT attend meetings and who have not already considered at the end of 
SCHEME symposia overseas received a grant under this January, March, May, 

scheme July, September and 
(Eligibility continues for a November 
year after election to 
Membership of the Society) 

BENEVOLENT To assist persons who have Physiologists, their staff and Depend on Applications are 
FUND contributed to the dependants circumstances reviewed immediately on 

advancement of Physiology receipt 
and are in necessitous 
circumstances 

BURSARIES To support graduates Science graduates of Up to £2,000 Applications are 
undertaking MSc courses in institutions in the British considered at the end of 
physiological disciplines Isles May and November 
who cannot obtain funds 
from other sources 

DALE FUND To promote new Physiologists working in the Up to £500 for travel Applications are 
physiological research in the British Isles grants for considered throughout 
British Isles collaborative the year 

research, learning 
new techniques, 
attending practical 
workshops and 
training courses. 
Up to £300 for travel 
to conferences and 
symposia 

EASTERN 
EUROPEAN AND 

To support centres of 
scientific excellence where 

Centres of physiological 
research in Eastern European 

Up to £10,000 per 
annum, for up to 

Applications are 
considered at the end of 

THIRD WORLD 
SUPPORT 

high quality physiological 
research is threatened by 

and Third World countries 
demonstrating scientific 

three years January, March, May, 
July, September and 

SCHEME lack of resources excellence and financial need November 

EASTERN To allow physiological Physiologists in Eastern Up to £1,500 Applications must be 
EUROPEAN AND 
THIRD WORLD 

workers in Eastern 
European and Third World 

European and Third World 
countries seeking to 

made by the host in the 
British Isles, and are 

VISITOR FUND countries to visit undertake collaborative considered at the end of 
laboratories in the British research in the British Isles January, March, May, 
Isles July, September and 

November 

POSTGRADUATE 
SUPPORT FUND 

To assist the completion of 
research projects which 

Graduates (normally PhD 
students) in departments of 

Up to £1,000 Applications should 
normally be submitted 

have been delayed due to Physiology or a cognate before 31 July, but may 
circumstances outside the science in the British Isles, be considered at other 
applicant's control whose supervisors are times 

Members of the Society 

RUSHTON FUND To promote new Young physiologists working Up to £500 for travel Applications are 
physiological research in the in the British Isles who are grants for considered throughout 
British Isles not yet Members of the collaborative the year 

Society research, learning 

new techniques, 
attending practical 
workshops and 
training courses. 

VACATION To enable undergraduates Undergraduates in the UK Up to £500, for Applications must be 
STUDENTSHIPS to undertake research and Eire in their second year maintenance (no submitted by 31 May 

projects in the summer or above, for work in the support available for 
vacation laboratory of a Member of consumables or other 

the Society research expenses) 



PUBLICATIONS OF THE PHYSIOLOGICAL SOCIETY
 

Journals 

The Journalof Physiology 

Two softbound issuesper monthineightvolumes of 
three issues each, plus six extra Proceedings volumes 
and an annual index. Price (1994 issues): £820 or 

$1,575 (airmail:£262 extra) [PricetoForeignMembers: 
£951$1901. Available from:JournalsMarketing Dept, 

Cambridge University Press, The Edinburgh 
Building, ShaftesburyRoad, CambridgeCB2 1BRor 
(USA, Canada & Mexico) Cambridge University 
Press, 40 West 20th Street, New York, NY 10011-
4211, USA. ISSN 0022-3751 

ExperimentalPhysiology 

Six issues per annum (January, March, May, July, 

September & November). Price (1994 issues): £133 

(airmail: £35 extra) [Priceto Members and Affiliates: 
£351. Available from: Journals Marketing Dept, 

Cambridge University Press, The Edinburgh 
Building, Shaftesbury Road, Cambridge CB2 IBR or 
(USA, Canada & Mexico) Cambridge University 
Press, 40 West 20th Street, New York, NY 10011-
4211, USA. ISSN 0958 0670 

Monographs of The Physiological Society 

No 36: The Electrophysiology of Gland Cells (1980) 
Petersen 

No 38: Thermoreception and Temperature Regulation 
(1981) Hensel 

No 41: The Energetic Aspects of Muscle Contraction 

(1985) Woledge, Curtin &Homsher 

No 42: Memoir on the Pancreas (1985) Bernard & 
Henderson 

Nos 36-42 are published by Academic Press, 24-28 
Oval Road, London NW1 7DX 

Amino Acid Transportin Animal Cells (1987) ed D L 

Yudilevich & C A R Boyd. Prices: hardback £35.00 
ISBN 0-7190-2432-3; paperback £11.95 ISBN 0-7190
2433-1 

The Control of Breathingin Man (1987) ed BJWhipp. 

Prices: hardback £35.00 ISBN 0-7190-2463
3;paperback £11.95 ISBN 0-7190-2464-1 

Acid-Base Balance (1986) ed R Hainsworth. Prices: 
hardback £35.00 ISBN 0-7190-1981-8; paperback 
£11.95 ISBN 0-7190-1982-6 
The above titlesareavailablefromThePhysiological 
Society, Administration & Publications Office, PO 

Box 506, Oxford OX1 3XE, tel (0865) 798498, fax 

(0865) 798092. [PricetoAffiliates: postageonly.Priceto 

Members: £2 per set of four, excluding Neuronal 

Communications,pluspostage.Copies arealsoavailable 

at the Society's stand at Scientific Meetings.) 

Studies in Physiology 
PathophysiologyoftheGutandAirways:anIntroduction 
(1993) ed P L R Andrews &JG Widdicombe. Price: 
£16.95/$27.50 [Price to Members: £12.70/$20.601. 
Paperback, 130 pp. Available from: Portland Press, 

Commerce Way, Colchester CO2 8HP or (North 
America) Portland Press Inc, Ashgate Publishing
Co, OldPost Road, Brookfield, VT05036-9704, USA. 
ISBN 1-85578-022-4 

Books 

TheLogicofLife: TheChallengeofIntegrativePhysiology 
(1993) ed C A R Boyd & D Noble. Price: £8.95. 
Paperback, 240 pp. Available from: CWO Dept, 
Oxford University Press, Saxon Way West, Corby, 
Northants NN18 9ES, tel (0536) 746337, fax (0536) 

744964. ISBN 0-19-262417-2 
Women Physiologists(1993) ed Lynn Bindman, Alison 

No43:HumanBaroreflexesinHealthandDisease(1992) Brading & Tilli Tansey. Price: £9.99/$15 [Price to
 
Eckberg&Sleight. Price: £65[PricetoMembers:£48.75, Members:£7.50/$11.25].Paperback,164pp. Available
 
using order form in issue No 11 of the Magazine]. 
Hardback, 588 pp. ISBN 0-19-857693-5 

No 44: IntramembraneChargeMovements in Striated 
Muscle (1993) Huang. Price: £45 [Priceto Members: 
£33.75,usingorderformin issue No 11 of theMagazine). 
Hardback, 302pp. ISBN 0-19-857749-4 

No 45: Cortical Function and Voluntary Movement 
(1993) Porter & Lemon. Price: £60/$95. Hardback, 
440 pp ISBN 0-19-857745-1 

Nos 43-45 are available from: CWO Dept, Oxford 
University Press,Saxon Way West,Corby, Northants 

NN18 9ES, tel (0536) 746337, fax (0536) 744964. 

Study Guides 

NeuronalCommunications(1990)ed WilliamWinlow. 
Prices: hardback £32.50 ISBN 0-7190-2828-0; 
paperback £11.95 ISBN 0-7190-2829-9 

ed AMurrayCerebralBloodFlowandMetabolism(1990) 
Harper & Sheila Jennett. Prices: hardback £22.50 
ISBN 0-7190-2892-2; paperback £7.95 ISBN 0-7190-

from: Portland Press, Commerce Way, Colchester 
C02 8HP or (North America) Portland Press Inc, 

Ashgate Publishing Co, Old Post Road, Brookfield, 
VT 05036-9704, USA. ISBN 1-85578-049-6 
The Historyof the PhysiologicalSocietyduringits First 
Fifty Years, 1876-1926 (1927) Sir Edward Sharpey-

Schafer. Facsimile edition (1993) available from: 
The Physiological Society, Administration & 
Publications Office, PO Box 506, Oxford OX1 3XE, 

tel (0865) 798498, fax (0865) 798092. ISBN 0-9509659
3-6 

Careers Information 

Cell to Man -Physiology:Educationand Career(1993) 
Booklet for school children, teachers and careersservices, with three accompanying posters. Free to 

residents of UK/Eire. ISBN 0-9509659-2-8 

Physiology: An Inside View Video available to 
residents of UK/Eire on loan free of charge.frfaAaile 

Available from: The Physiological Society, 
Administration & Publications Office, PO Box 506, 
Oxford OX1 3XE, tel (0865) 798498, fax (0865) 798092. 

2893-0 
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ConfidentialForOff .... 
IA IR IL___ APPLICATION FORM FOR AFFILATION TO 

THE PHYSIOLOGICAL SOCIETY 

Name (INCAPrrALs) ........................................................................................................................... Date of Birth ............................................. 

Special Scientific Interest: (eg thesis title or postdoctoral project) ........................................................................................................... 

......................................................................................................... ............. .... ......... ...... °,....... .................. ...
 

Interests: LUPS classes .......... / ......... / .......... Groups: ...........................
 
(Seeoverleaf for codes) 	 (See overleaf for codes) 

Work address ................................................................................................................................................. Photograph 
of 

Candidate 

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

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

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

Qualifications: 

Degree Date Subject 	 Awarding Institution 

Please delete as applicable: 	 E I wish to receive Notices, Programmes & Magazines only. 

0 I wish to receive precirculated Abstracts as well as Notices, Programmes, &Magazines. 

I enclose a cheque for £...... payable to The Physiological Society. 

Iconfirm that the information given above is accurate and up to dateand that Ihereby authorise The Physiological Society to hold this, and 
such other personal information asis supplied to the Societyby meor myauthorised agentsor representatives in future, in machine-readable 
form for use for the purposes registered under the Data Protection Act 1984. 

Signed ....................................................................................................................... Da te .................................................................................
 

Members of The PhysiologicalSociety proposingCandidatesshould read the Guidelinesoverleafand sign the following statement. 

I hereby confirm that the Candidate: 

(a) is either a postdoctoral worker or registered for a higher degree in Physiology or a cognate subject, and 

(b) is a person suitable for admission to Society Meetings. 

N ame (INCA rrALS) ........................................................................................... Signature of Proposer ...........................................................................
 

Tel .................................................................................................... Fax .......................................................................... Date .....................
 

A d d ress .............................................................................................................................................................................................................
 

On completion, please return this form to: The Physiological Society (Affiliation), PO Box 506, OXFORD OX1 3XE, (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, Eire or abroad. It is open to postgraduate students registered for a higher 
degree in Physiology or a cognate subject and to postdoctoral workers who are not yet Members of the Society. 
It is expected that postdoctoral workers proposed as Affiliates will normally be (a) within the first five 
years of attaining a first professional qualification (PhD or medical degree) or (b) awaiting the outcome of 
their proposal for nomination for election to Membership of the Society. 

The Committee has authorised the Committee Secretary to consider and accept or reject proposals for 
Affiliation to the Society as they are received throughout the year, so that these can be processed quickly. The 
Committee Secretary regards himself as free to withdraw a proposal and return the papers to the Proposer. 
Affiliation is for a term of five years in the first instance. Affiliation must be renewed by payment of the 
appropriate fee at the start of each year (which for this purpose is the academic year, ie October to September). 
For administrative convenience, Affiliates registered after October will have to pay for the full year. The fees 
are determined from time to time by the Treasurer; they are currently:-

UK & Eire Europe Non-Europe 

With Abstracts £10 £30 £35 

Without Abstracts £ 5 £15 £20 

All Affiliates receive copies of programmes, notices and the Society's Magazine.Affiliates can attend Meetings in 
their own right but must be introduced bya Memberof theSociety 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: 

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

Temperature Regulation 
13 Environmental 
14 Enzymes 
15 Gastrointestinal 

You may specify up to threefields ofinterest. 

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

Special Interest Groups 
CurrentCodes 

AF Autonomic Function 
BB Blood-Brain Barrier 
CC Cardiovascular Control 
CI Comparative & Invertebrate Neuroscience 
CN Cellular Neurophysiology
CP Comparative Physiology 
DP Developmental Physiology 
EM Epithelia &Membrane Transport 
GI Gastrointestinal Tract 
HC Heart/Cardiac Muscle 
HI History of Physiology 
HP Human Physiology 

HS Higher Sensory Functions 
IC Ionic Channels 
ME Microvascular &Endothelial Physiology 
MC Muscle Contraction 
NE Neuroendocrinology
PP Placental &Perinatal Physiology 
RP Renal Physiology 
RE Respiratory Physiology 
SC Sensorimotor Control 
SM Smooth Muscle 
SP Somatosensory Physiology 



Physiology:Education andCareer 

Posters illustratingopportunitiesforstudying 
Physiology,Physiologyas thegateway to a career ( 

andPhysiologyas the key lifescience. These were 
commissionedby the Education & Information 
Sub-Committee to accompany the Society's Cell to 
Man booklet. A careersinformation pack 
containingthe booklet, posters, a video loan form 
anddetailsof the Talking Science scheme is IN. 
availablefrom the Administration& Publications 
Office in Oxford. 

.. the key Life Science 

Back Cover 
Visualisationofpropagating activity in a 

synchronous concurrent algorithm model ofa 
chimericheart.Cellular excitability describedby 

Amodified Oxsoft equationsfor sinoatrialnode, 
Satrial, Purkinje fibre and ventriculartissueof 
Srabbit, sheep and guinea-pig embedded in partial 
SSCOTsME differential systems. Anisotropy in conduction 

Svelocity 

Xorientation 
ofcoupled map lattice modelfrom fibre 

of dog ventricles Neilsen et al (1991) 

opportunities 
Am JPhysiol, 260: H1365 1991. Re-entry 

triggeredby a transientblock of left ventricular 
excitability in the apex andlateralwall. 
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