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PHYSIOLOGY AT BIRMINGHAM
 

Physiology is taught in three Schools ; 
Medicine, Sport & Exercise Sciences 
(Sportex) and Biological Sciences. Most 
physiologists in each of these Schools 
are members of the Physiological 
Society and there is a significant degree 
of interaction and collaboration on 
research programmes that covers School 
boundaries. This makes for an intensely 
exciting environment where studies 
range from cellular to the whole 
organism, from vertebrates to 
invertebrates, from fish and birds to non 
primate mammals and man. If you are 
curious about the biology of living 
things, come to Birmingham. 

Physiology in Medicine 

In the December 1994 issue of this 
magazine, just prior to the Society's visit, 
I wrote "It hardly seems four years since 
the Society visited Birmingham , and 
much has happened to us in that time. 
After a brief flirtation with a School of 
Basic Medical Sciences..... , we are now 
back in a School of Medicine, which 
although large, allows more ambitious 
strategies." Unsurprisingly, because it 
seems the nature of the 'game' at present, 
in the 5 years since then major changes 
have occurred. The School of Medicine 
now has a divisional structure and some 
of Physiology is in the Division of 
Neuroscience and some in the Division 
of Medical Sciences, of which Janice 
Marshall is Deputy Director. Faculties 
have disappeared and the opportunities 
for informed discussion on educational 
and research matters take second place to 
so-called smoother running and more 
efficient management. I suspect much 
the same has gone on elsewhere. 

Despite this, Physiology has maintained 
a good momentum based on a core of 

internationally distinguished laboratories 
in cardiovascular science, neuroscience 
and renal science. In the last five years 
John Jefferys has joined us from London 
to take up the chair of Neuroscience 
which was originally in the Department 
of Physiology but is now in the Division 
of Neuroscience. We are also fortunate to 
have been joined by Roger Traub from 
New York who took up a chair in 
Mathematical Neuroscience and is 
funded as a Wellcome Trust Principal 
Investigator. In cardiovascular science, 
in collaboration with our colleagues in 
cardiovascular medicine and Sportex, a 
major development has been the 
opportunity to establish a Chair funded 
by the British Heart Foundation. It is 
hoped that an appointment will add to 
our strengths in vascular biology. 

Previously, I have given a summary 
tracing the history of Physiology in 
Birmingham which dates back to the 
middle of the 18th Century when 
manufacturing industries were 
mushrooming in the Midlands and 
changing the world outside. Curiously 
our present strengths and initiatives are 
inextricably linked to these early 
traditions in cardiorespiratory and renal 
physiology, established by Withering, 
Priestly, Darwin, Haycroft, Bowman, 
Daly and others. It seems appropriate 
that at the end of the millennium we have 
the opportunity of a meeting in 
Birmingham to draw attention to these 
and others, in a historical display. 

In regard to the present and future, the 
main topics of research are: central 
nervous control of the heart and 
circulation (John Coote, Thelma 
Lovick), brain renin angiotensin system 
and renal function (Edward Johns), 
hypoxia and oxygen sensing (Janice 



Marshall, Prem Kumar), 
angiogenesis (Stuart 
Egginton ), interactions 
between blood and the 
vessel wall (Gerard 
Nash, Ed Rainger), 
cellular electrophys-

Edward Johns iology and mathematical 
analysis of rhythmic activity of neural 
networks (John Jefferys), calcium 

homeostasis in 
ageing neurones 
(Emil Toescu), 
neurodegeneration 
(Margaret Smith), 

'] neurochemical 

Thelma Lovick basis of aggressive 
behaviour (Thelma 

Lovick) and renal function and disease 

(Christopher Lote). Although many 
studies are concerned with basic 

mechanisms, they also take an 
integrative approach to organs, systems 
and whole animal biology, 

Chris Lote (c) with Tariq Zafar 
(1) and Andy Thewles (r) 

Comparative Physiology in Biological 
Sciences 

Physiology in the Biological Sciences 

has a distinguished history since the 
establishment of the Mason Chair when 
the University was founded. This Chair 

has been held by such distinguished 
figures as Hogben, Medawar and 
Lowenstein. The present holder is Pat 

Butler whose current interests lie in the 

behavioural energetics and physiology of 
vertebrates in their natural environment 
such as the Southern Ocean or the Polar 
atmosphere. These physiological studies 

rely on information gathered 
electronically using state-of-the-art 
technology developed by Tony Woakes 

who is part ofthe group. This work links 

in with the studies of Ted Taylor 

(Professor of Animal Physiology) whose 

interests lie in cardiorespiratory control 
in invertebrates and vertebrates. The 
recent arrival of Dr Tobias Wang from 
Denmark via the USA, has given further 

impetus to studies of the comparative 
physiology of the energy-cost of key 
types of behaviour in a range of 
vertebrates, including fish, reptiles and 
birds. 

Physiology in Sportex 

The School of Sport and Exercise 

Sciences (Sportex) was established in its 
present form in 1986 and since then has 

expanded steadily (some would say very 
rapidly) until today when there are 20 
permanent members of staff, 4 Research 
Fellows and some 30 PhD students. 

Currently there is an intake of 
approximately 100 students who take a 
common first year and then tend to 
specialise in physiology or psychology 

during their second and third years. The 

emphasis throughout is on the science 
underlying movement, exercise and sport 
and consideration of the health benefits 

of exercise, as well as the risks, is an 
important part of the programme. 

There is a substantial number of 

physiologists (7 being members of the 
Society) working in the School while 
maintaining close links with the 

Department of Physiology in the School 
of Medicine. 

The School is one of the leading sports 

science departments in this country with 
a score of 5A in the last RAE and 
provides a fertile research environment 
for human physiology. Within the School 



there are active groups studying 
angiogenesis (Maggie Brown), the 
control of blood pressure (Mike White) 
breathing (Mike Parkes), balance and 
motor control (Martin Lakie and Martin 
McDonagh), central and peripheral 
fatigue (David Jones), training 
respiratory muscles (Alison McConnell) 
and the factors that stimulate muscle 
growth in response to training (David 
Jones). Mike Gleeson and Andy Blannin 
are concerned with the effect of exercise 
on the immune system and this links in 
with the work of Doug Carroll (who is 
currently Head of School) on the 
relationship between stress, both 
physical and psychological, and the 
susceptibility to infection. Asker 
Jeukendrup has recently joined the staff 
and is introducing stable isotope 
technology to the study of energy 
metabolism during prolonged exercise. 

Sportex is truly a multidisciplinary 
establishment which, in collaboration 
with colleagues in Physiology in the 
Medical School, especially in 
cardiovascular and respiratory science, 
enables a truly integrative approach. In 
addition to the physiologists, there are 
staff who are psychologists, 
biomechanists and biochemists. This 
close proximity develops genuine 
collaborations such as between those 
who approach movement control from 
neurophsiological, biomechanical and 
psychological backgrounds. Likewise, in 
the areas of perception of fatigue and the 
consequences of stress, biochemists, 
physiologists and psychologists all 
collaborate happily and productively. 

Physiologists in Birmingham are 
honoured that the Society has chosen us 
to host its last meeting of the Century 
and the Millennium. I recently learned 
that it is also the 1000th meeting of the 
Society. We realise this places a 

responsibility on us to make it something 
special and we will. The scientific 
programme is very large and there are 
several guest speakers to add to the 
interest. The main dinner of the Society 
will be at the International Convention 
Centre, right in the city centre where 
there is also much to keep those of you 
who wish, entertained throughout the 
night. Birmingham, like many other 
cities may have a problem with its image, 
but it really has changed. For the 
sceptics, maybe the following 
description which I recently came across 
will help... "situatedat 400ft above sea
level, surrounded by hills up to lO00ft 
with delightful wooded valleys through 
which thread rivers and canals that 
converge on a lively city centre." Yes, 
this is the modern Birmingham. On 
behalf of physiologists in Birmingham, I 
welcome members of the Physiological 
Society, as well as friends and colleagues 
from this country and abroad. We will do 
our best to make this a stimulating 
scientific meeting and hope the social 
events will suitably reflect the spirit of 
the occasion. 

John Coote 
University ofBirmingham 

John Coote 
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The Funny Current 

The it' Cu't ci/ iii197, I)u1 io ciI,( ci 0 dC\ III "I'tdiesI olnrn',it dC\covired in/1iDo 

it and dcnonst ates its role in distici depolaization o d spnlani ous ( itii /;i'x heart. 

"Look! Isn't it funny?" In late '78, as a 

postdoc in Denis Noble's laboratory in 

Oxford, I was sitting at the voltage-
clamp setup in the (ex) Ophthalmology 
room, painfully extracting data from a 
tiny piece of tissue isolated from rabbit 
sinoatrial node (SAN), and when I turned 
around to ask Hilary Brown (middle in 
Fig. 1) what she thought of the odd 

inward current that developed during 

Fig l.(l-r) Carlos Ojeda, Hilary Brown and the 

author. Oxford 1978 

hyperpolarizating steps, I did not know 

we were dubbing a newly discovered 

channel for good. 

Fig 2. Susan Noble, Oxford 1978 

That first study made in Oxford (Brown 

et al., 1979) with Hilary and Susan Noble 

(Fig.2) established the relevance of the 

"funny" current (If) to the generation of 

diastolic depolarization and spontaneous 

rhythm of pacemaker cells, and to the 

adrenaline-mediated modulation of heart 

rate. Shortly later, a related finding, the 

reinterpretation of the IK2 current in 

cardiac Purkinje fibres, helped reform 

the concept, well rooted at the time, that 

pacemaking was associated to the decay 

of an outward K+ current. Comparing (in 

collaboration with Carlos Ojeda, left in 

Fig. 1) the properties of the SAN If with 
IK in Purkinje fibres revealed that the 
two components had a lot to share. 
Closer investigation (DiFrancesco, 1981) 

K+showed that due to overlapping 
components, IK2 had been wrongly 

interpreted for over a decade as a 

K+depolarization-activated current, but 

was really an inward Na+ and K+ current 

activated on hyperpolarization, like the 

SAN If. This evidence was disturbing 

and hard to accept (see the careful 

account by Denis Noble, 1984); 

however, though still debated, the idea 

that pacemaker activity is associated 

with activation of an inward current has 

received further support after the finding 

of If and is now more generally accepted. 

In the years following this early 

description, the "funny" current of 

cardiac pacemaker cells has been the 

object of intense investigation aiming at 

clarifying its ionic, kinetic and 

modulation properties (DiFrancesco, 
1993). If is inward and activates slowly 

on hyperpolarization in a voltage range 

comprising the diastolic depolarization. 
These features are well suited to generate 

the pacemaker depolarization, but this is 

not unique. What is special to If is the 

ability to modulate the rate of diastolic 

depolarization and thus of spontaneous 

activity, which is accomplished by the 

distinctive property that f-channels have 

to open in response to both voltage 

hyperpolarization (like voltage-gated 
channels) and intracellular cAMP (like 

cyclic-nucleotide-gated channels). This 

represents the mechanism by which 

sympathetic activity (via B-receptor



mediated cAMP production) and vagal 
activity (via muscarinic-mediated cAMP 
reduction), accelerate and slow heart 
rhythm, respectively. We now know that 
the dual activation mechanism can be 
explained to operate according to an 
"allosteric" scheme based on the 

assumption that cAMP binds preferably 
to open channels and "locks" them in the 
open state (DiFrancesco, 1999). 

As well as in cardiac tissue, 

hyperpolarization-activated channels are 
expressed in a large variety of neurons 
(h-channels, Pape, 1996) where they 
have different functions, generally 
involving the control of cell excitability 
and firing rate. The recent cloning of a 
family of hyperpolarization-activated, 
cyclic-nucleotide-gated (HCN) channels 
(see Clapham, 1998), whose expression 
yields currents with properties analogous 
to those of native If or Ih, has confirmed 
the existence of both a functional voltage 
sensor and a cAMP-binding domain, 
endowing channels with dual sensitivity 
to voltage- and second-messenger-
mediated stimuli. HCN channels are 
expressed in heart, brain and other 
tissues, and the presence of different 
isoform distributions may correlate with 
different physiological functions in these 
areas. 

Pacemaker channels are the target of 

blocking molecules which have the 
therapeutically interesting property of 
inducing bradycardia with minimal 
inotropic side-effects (Specific 
Bradycardic Agents). Although fairly 
specific against the channel type, 
unfortunately these agents do not yet 
distinguish cardiac from neuronal 
isoforms, so that volunteers who have 
taken these drugs have experienced 
optical hallucinations, due to reduced 
functionality of h-channels of 
photoreceptors. Research in this field 

clearly must aim at improving cardiac vs 
neuronal specificity. 

The availability of HCN clones opens 
new exciting perspectives of 
investigation of If. It is to be expected 
that the near future will bring us a deeper 
insight into the molecular basis of the 
"funny" behaviour of f/h-channels. 

DarioDiFrancesco 
UniversitadiMilano 
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Should we consider Anthropological clues when 
pondering Physiological questions? 

Here is somnething a little dillerent. Thomas Wormald, a social anthropologist, sugygests that we must 

take a more holistic, even a more social, view of lif, hc/bre hirth. 

Despite being informed that as an 

Anthropologist I could not be considered 

as a scientist, I was more than willing to 

help my friend obtain data which would 

contribute to his undergraduate 

dissertation. Fascinated by physiology I 

allowed myself to be attached to a 

machine, which incidentally did not go 
'ping', whilst I pedalled for all I was 

worth on the exercise bike. As he 

puzzled over the disparities in his data, I 

could not resist the opportunity to 

question the selection of his sample. He 

told me that most of his subjects were in 

fact fellow members of his rowing club. 

Upon hearing this I put it to him that the 

cardiovascular health of such 

participants might far outweigh my own 

rather limited output. Would it not, I 

wondered, be advantageous to consider 

more than merely immediate lifestyle 

factors such as regular exercise or diet? 

Should we not also look at the 

differences in the ways that cultural 

factors such as membership or not of a 

university rowing club might contribute 
in some larger way to the physical well-

being of a person? In short, I pondered, 

what is the relationship between 

anthropology and physiology? 

An article in New Scientist (17th July 

1999) adds emphasis to the importance 
of understanding the relationship 

between physical health and socio-

environmental conditioning. Frightening 

results that might link vegetarianism 
with diabetes in offspring and evidence 

that maternal malnutrition can cause 

permanent heart, liver and kidney 
damage to the foetus being amongst the 

most dramatic examples of this. 

As such, it is increasingly clear that there 

is a growing body of medical evidence 

that questions accepted understandings 

of human pathology. The relationship 

between anthropology and physiology is 

therefore interesting as it allows the 

combined study of physical effects and 

symptoms with the larger environment 

within which, if these reports are to be 

believed, they can be effectively located. 

Cross-cultural analysis has led to the 

widely held anthropological belief that 

when we are born, we are products of our 

immediate environment. In the long 

term, differences between cultures and 

histories are expressed as physical 

difference; black or white, aborigine or 

native American. At a more focused 

level, there are immediate influences that 

can now be seen to impress themselves 

on the whole life of an individual. 

David Barker, an epidemiologist from 

the university of Southampton, was the 

first to suggest a link between poor 

maternal health and the development of 

heart disease, albeit decades later, in the 

offspring. His long running collaborative 
study now presents evidence linking the 

lifestyle of expectant mothers in cotton 

mill and mining communities and a 

significantly high incidence of coronary 
heart disease occurring in progeny 

decades later. The New Scientist reports 

that scientific publications will soon 

emerge indicating that the results of 

various animal studies indeed show that 

conditions in the uterus can influence 
development of, for example, cholesterol 

receptors, which may pre-dispose the 

offspring to certain pathophysiologies 
later in life. 

If the reports in the New Scientist are to 

be believed, the health of the mother, the 

environment in which she lives, where 

she works and how she copes with the 

rigours of everyday life all become 



factors that must be considered. It is in 
such a way that the legendary 
Patagonians have traditionally viewed 
their lives. Without the aid of medical 
and physiological science they have long 
known the power of foetal programming, 
even if they have been unable to 'prove' 
its existence or quantify it. In the light of 
this perceptual shift, it is unsurprising that a 
physiological response to cultural or 
environmental factors might be transmitted 
through pregnancy. 

Furthermore, a look into the cultural 
basis of belief amongst the Patagonians 
and others like them, also reveals a 
fascinating outlook on life. This is 

strongly tied to the way in which 
they view the world, how they see 
themselves and each other, and 
how they view social relationships. 
Other South American cultures are 
renowned for their eating and 
drinking binges, which are 
believed to influence social ties. 

More importantly, it is also a function of 
society's relationship with the larger 
environment in which they live. 

Social activity such as eating and 
drinking is, from the first moment a child 
is conceived, an important way of 
adapting and remaking social ties which 
exist from the moment conception is 
known about. According to this 
cosmology, a person 'lives' in a social 
context before or after they are 
physically resident. Even in the west, the 
taboo surrounding sitting in 'grandpa's 
chair' may continue long after Grandpa 
himself is buried deep underground. 
Babies too can occupy social space 
before they are born, or even before they 
are conceived. A young couple may 
move house long before a pregnancy, 
with a spare room for the baby in mind. 
Tiny socks and hats will be arriving from 
doting family for months before there is 
any sign of an actual birth. In short, the 
Patagonians recognise and accept as the 

norm something which is not generally 
perceived in the West. These phenomena 
represent the idea that an individual must 
be nourished, physically and socially, not 
just after a body has entered the external 
world but from the moment life begins. 

This realisation is something that only 
cross-cultural analysis 
of healthcare techniques 
can achieve. Despite all 
the money spent and 
the research hours 
committed to the 
research of problems 
like heart disease, 
sometimes we have only to listen to the 
ancient techniques of other cultures to 
find the answers. While drug companies 
have been busily seeking out indigenous 
tribes in order to obtain rich genetic 
material, on a less molecular level, they 
have barely scratched the surface of the 
knowledge demonstrated in the 
cosmology of the Patagonians. 

Scientists and thinkers are now 
increasingly being asked to consider 
relationships that go beyond the body's 
boundaries. If the quality of the social 
space in which a baby lives, even before 
its birth and certainly afterwards, can 
contribute so dramatically to an 
individual's health, then we are forced to 
consider new modes ofanalysis, almost a 
new paradigm. Anthropology and 
physiology can, and perhaps must, work 
more closely in the future in order to 
expose the weird and mysterious plane 
where society and the body intermingle, 
merge and influence each other. 
Complex physiological and social 
systems mix and adapt in ways so 
diverse that it might not be an 
exaggeration to suggest that at present 
our understanding of this phenomenon is 
practically non-existent. 

Thomas L D Wormald 
Dept of SocialAnthropology 
UniversityofManchester 



Executive brain control of host defence underpinned by neural
 

mechanisms: "look mum no hormones".
 

ia/eel Aivan and James Downing show that peripheralnerves /modulate/ ost dcfence systens 

Neuroimmunology 
Research into the field of Neuro-

immunology can broadly be subdivided 

into (a) the immune pathology of the 

nervous system, and (b) the role of the 

nervous system in giving 'homeostatic' 

(i.e. adaptive and co-ordinating) control 

of host defence in response to injury, 

infection and stressors (including: 

reproductive, metabolic, environmental 
and perceptual). 

The approach of the former seeks to 

understand the role of leukocyte 
infiltration into the CNS and of cytokines 

as factors involved in the amplification 
of inflammatory response associated 

with injuries (stroke) or genetic 

predisposition (multiple sclerosis), 

Intensive work in this area has followed 

the discovery that cytokines such as IL-I 

and TNF underlie up to 70% of brain 

damage following stroke (Hopkins & 

Rothwell, 1995; Rothwell, 1998). Other 

studies continue to uncover a hierarchy 

of cytokine involvement in brain injury 

and neurological disease (e.g. 

neurologial sequelae of malarial 
infection, AIDS-related dementia, 
neurodegenerative disease including 

Alzheimer's). 

On the other hand, physiologically based 

study is improving our understanding of 

the role of the brain and particularly that 

of peripheral nerves in the adaptive 
modulation of host defence activity, 

Long standing disbelief of the 

homeostatic possibilities owed much to 

the perception that mobile leukocytes 

must elude the influence of nerves, 

sustaining the dominant view of 
cytokines and adhesion factors as the 
primary mediators of immune regulatory 

actions. An additional problem in 

attempts to identify neural regulation of 

immune function has been the finding of 

an extensive overlap in the expression of 

chemical signals ('neuro'peptide and 

cytokine) between nerves and 

immunocytes. This has fuelled an 

argument over the source of immuno

modulatory substance. Nevertheless, the 

notion that the sharing of signalling 

molecules provides functional inter

actions and bi-directional communication 

between neural and immune systems is 

gaining experimental support (Weihe et 

al, 1991). 

Cytokines, hormones and nerves 

Contemporary textbook accounts suggest 
that inflammatory defence and repair are 

achieved by a self-regulating autono

mous system of immunocytes. In the past 

few decades, however, it has become 

increasingly obvious that the central 

nervous system is capable of modifying 

and co-ordinating the activity of the host 

defence systems. The classical 

demonstration of this is that nervous 

activation through psychological stress 

(e.g. exams, bereavement) or non

injurious physical stress (e.g. pain, over 

exercise) result in a severe inhibition of 
host defence, such that persons suffering 

stress invariably succumb to exposure to 

infection - colds and flu are prime 

examples. Involvement of the 

neuroendocrine system (Figure 1) in 

stress-activated immune modulation is 

readily accepted to occur (sometimes at 

the expense of other possibilities) via 

circulating levels of glucocorticosteroids 
(Rook et al, 1994; McEwen et al, 1997). 

It is, however, well known that the flight 

or fight response also elicits rapid release 
of catecholamines from the adrenal 

medulla, for which nerve fibres are 



subsequently activated. Nerve fibres 
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also associated with particular cellular 
compartments, indicative of their 
additional involvement in immunologic 
activities special to those organs. For 

oexample, within the spleen and lymph 
nodes there is a rich innervation to the 
periarterial lymphatic sheath and 
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The neuroendocrine-immune connection, also known as the HPA axis. 

One established mechanism for neuroimmunomodulation involves stress-
induced activation of the Hypothalamic-Pituitary-Adrenal axis. A variety of 
stressors act through higher brain centres onto the hypothalamus. 
Corticotrophin releasing factor (CRF) is released by hypothalamic neurones 
onto pituitary neurones that release Adrenocorticotrophic hormone (ACTH) 
into the blood. Apart from other effects, ACTH stimulates the systemic 
release of glucocorticosteroids from the adrenal cortex. This acts as a broad
spectrum immunosuppressant, and is associated with neurological side 
effects, including mood disturbances in clinically stressed patients. 

responsible (Figure 2). Immune modulation 
via stress-activated catecholamine elevation 
is slowly being appreciated (Cacioppo et 
al, 1998;Woiciechowsky et al, 1998). 
Efferent, afferent and intrinsic nerve 
fibres also feature at sites containing host 
defence cells where they display 
anatomical associations suggesting 
functional connectivity. Immunological

tissues include the '' 
target tprimary 

lymphoid organs (bone marrow & 

thymus) where leukocytes are generated, 

'secondary' sites (spleen and lymph

nodes) and 'tertiary' sites (e.g. skin and 

gut lining) distributed throughout the 
body where granulocytes and 
lymphocytes are located or stored and 
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The flight or fight system involving neural control.
 

Immediate response to any danger results from rapid transmission along nerve 
fibres to elicit prompt release of catecholamines from the adrenal medulla. 
These mediate all the classic changes associated with the flight or fight 
response. The brain seems incapable of distinguishing between immediate 
danger (e.g. explosion) and the onset of long-term stress (bad news, 

bereavement). In both situations this rapid pathway is activated. Blood 
samples taken at this time reveal a rapid decrease in leukocytes that migrate 
into peripheral sites apparently "ready to deal with impending damage". 
Emerging evidence suggests that, in addition to the role of corticosteroids,
peripheral nerve fibres are also involved in this rapid deployment. 
Inappropriate activation of this neural mechanism is thought to underlie 
conditions such as psoriasis or dermatitis, and the susceptibility to 
hypersensitivity reactions. 



lymphocytes (Figure 3). 

A 'classic' body plan?
 
In fact, the pattern of innervation to 


Figure 3 Innervation of a lymphoid organ. 


Silver stained section of mouse spleen showing nerve fibres projecting into 


the periarterial lymphatic sheath (PALS) encompassing lymphocyte-rich 

regions. Black stained nerve fibres project into the spleen along the blood
 
vessels that spread out from the central arterioles (CA) into the PALS. 

Nerve fibres do not appear to project outside of the PALS into the marginal
 
zone (MZ). Clearly, these nerve fibres cannot be vasomotor and are likely 


to be involved in delivering signals to the lymphocytes presumably through
 
intermediate accessory/dendritic cells. Similar innervation patterns are 

observed in other lymphoid organs that also suggest functional 

connections. Photograph courtesy of Hana Abusaida 


immunological targets is comparable to 
other organ systems that make use of 
local and higher order neural integration 
to modify function, be it cardiovascular, 
secretory or metabolic (Figure 4). 
Accumulating anatomical and 
pharmacological evidence suggests that 
catecholamines and neuropeptides from 
peripheral nerves and/or the circulation 
target three broad classes of immune 
tissue cell. These are (i) lymphoid 

stromal (e.g. epithelial and fibroblast) 

and accessory cells (including antigen
processing and presenting cells), (ii) 

vasculature (including smooth muscle of 

arteriole and lymphatic vessels and 
endothelial cells) and (iii) effectorimmu ocyes.his implcats neral 

control in immunological phases that 
range from induction, activation, effector 
functions, and inactivation to healing, 
Aside from the expected homeostatic 
advantage, one epidemiological 
consequence of this pattern of innervation 
may be the provision ofa route for contagious 
spread of transmissible spongiform 

encephalopathy. 

Stromal cells of primary lymphoid 
organs
 
These cells are vital to normal 
haemopoiesis (bone marrow) and 
lymphopoiesis (bone marrow and 
thymus) including proliferation, 
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Figure 4 Automatic, reflexive and hierarchical neural control of host 

defence. 
Hardwired nervous pathways provide a potential neural system for remote 
sensing of peripheral immunological status, including stress pathways from 

higher brain centres, and could mediate homeostatic regulation through immune 
effector sites. Three layers of hierarchical control are in place: I.Local (L) 
neural action through axon reflexes giving efferent function to visceral 
afferents. Intrinsic neural networks (e.g. enteric (Ent) nervous system of gut) 
and/or neural crest cells (Nest) may be present. 2.Spinal (S)relays of afferent 
nerve signals to activate efferent output. 3. Central (C) patteming of drives for 

involuntary control of peripheral functions. CRY has a pre-eminant role in the 

control of output from both neuroendocrine (HPA) and autonomic (ANS) 
channels. These homeostatic controls can be triggered by either central access 
ofcytokines or hormones, orby ascending visceral afferent input. Neural output 
modulates host defence via stromal, accessory, vascular and effector cells and 
through the control of circulatory hormones. 
Abbreviations: Ac, adrenal cortex; Am, adrenal medulla; Adr, adrenaline; 
GCS, glucocorticosteroids; IML, intermediolateral cell coloumn; Nadr, 

noradrenaline; PVhN, paraventricular nucleus of the hypothalamus; IX,X,
cranial nerves; (-) feedback inhibition. 

differentiation, maturation, activation 
and deletion. They have been the focus 
of our attention as possible targets of 
nerve fibres known to project into the 
parenchyma of these organs. For 
example, the sensitivity of thymic 



hormone secreting epithelium to 
autonomic, sensory, endocrine and 
cytokine mediators has been 
demonstrated in culture, suggesting 
immunoregulatory actions through 
effects on ionic activity, dye coupling, 
secretion and proliferation of these cells 
(Downing and Head, 1998; Head et al, 
1997, 1998). In vivo physiological 
studies of nerve fibre associations have 
revealed intriguing and exciting roles for 
the hardwiring between nervous and 
immune system. For example, 
denervation of bone marrow by 
mechanical or neurotoxin treatment 
suggests sympathetic and sensory 
mechanisms to be important for normal 
haemopoiesis and for the controlled 
release or retention of cells, including 
progenitor cells(Afanetal, 1997;Miyan 
et al, 1998). Whole nerve denervation of 
a single femur in mice results in release 
of all types of cells, including progenitor 
cells, with a persistent four-fold increase 
in circulating leukocyte. In mice lacking 
a spleen, denervation of a single femur 
results in the same observations of 
changes in leukocyte distribution with 
the additional observation of a severe 
anaemia (Miyan et al, 1998). Adrenergic 
deletion with 6-hydroxydopamine results 
in release of a single wave of mature 
cells. There is no persisting elevation in 
leukocytes and no progenitor cells are 
released. Thus, the persistence of raised 
leukocyte numbers following nerve 
denervation suggests activation of 
haemopoietic activity in addition to 
redistribution of cell types. Adrenergic 
input does not seem to mediate 
haemopoietic activation but is known to 
be a negative regulator. Deletion of the 
neuropeptides, calcitonin gene-related 
peptide (CGRP) and substance-P (SP) 
with capsaicin results in abrogation of 
neutrophil production (Broome et al, in 
press) and a sharp drop in peripheral 
leukocytes. These observations have led 
us to propose that direct nerve fibre 

projections into the femoral bone 
marrow control: 

1. A mechanical barrier to cellular 
trafficking in the form of 
perivascular cells connected by 
desmosomal junctions apparently 
modulated by neurones through 
synaptic connections (Yamazaki & 
Allen, 1990). 
2. Expression of adhesion 
molecules on stromal cells and 
perivascular cells modulate 
retention and trafficking of cells, as 
well as haemopoiesis. 
3. Expression of cytokines and 
growth factors from stromal cells 
modulating haemopoietic activity. 
Indeed, we have shown that whole 
bone marrow releases either negative 
regulators or activators of 
haemopoiesis when stimulated with 
catecholamines or neuropeptides 
respectively (Broome et al, in press). 

Thus, we believe that the nervous system 
has direct control of leukocyte 
production and release and that this may 
well be modulated by sensory afferent 
information covering the entire surface 
of the body. 

Peripheral surveillance through 
neural targeting of accessory cells 
In the skin a sub-set of CGRP-containing 
c-fibre afferent nerve terminals are 
intimately associated with epidermal 
Langerhans cells (LC) (Hosoi et al, 
1993). These dendritic cells are vital to 
the activation of specific immune 
responses. LC are specialised to collect 
antigen, then migrate to lymph nodes 
where they present antigen to naive 
lymphocytes, which activate, produce 
cytokines and proliferate. CGRP has 
been demonstrated to down-regulate 
antigen presentation by LCs (Hosoi et al, 
1993) as well as peripheral blood 
mononuclear cells. In addition, CGRP 
(along with substance P) derived from 
neurones may participate in the homing 



of LCs to their target sites in the skin. 
Following conditioning for bone marrow 
transplantation, host LCs are depleted 

before being repopulated by LCs derived 
from the transplanted marrow. 
Cutaneous peptidergic neurones remain 

in the skin and establish normal 

connections with repopulating LCs 

(Walsh et al, 1996). 

On the premise that there are no specific 
nerve pathways for "pain", we can ask 

what is the primary function of the 
"pain" fibres in the skin and mucous 

membranes. The association of c-fibres 
with epidermal Langerhans cells or 

dendritic cells respectively may 

represent a host-monitoring network 
since it resembles a sensory connection 

and may provide neural surveillance of 

the state of local injury and 
inflammation. Neural mechanisms might 
record immunologic challenge through 
association with sensations of sickness 
malaise or pain. The ability to classically 

condition immune responses indicates 
the brain participates to co-ordinate 
anticipatory changes in immune 
function. 

Further evidence for the critical role of 
nerve fibres at the 'frontline' of host 

defence is provided by the observation 
that denervated skin has greatly reduced 
leukocyte infiltration following local 

damage. This is associated with an 

approximately 70% reduction in rate of 
wound healing compared with normal 
skin (Richards et al, 1997). In addition to 

the action of proinflammatory cytokines 
released from damaged cells, therefore, 

cutaneous peptidergic neurones are 
implicated in the recruitment and/or 
homing of leukocytes to areas of 
peripheral injury. Enhancement of 

cutaneous allergic hypersensitivity 
reaction has been associated with acute 
stress and infiltration of cutaneous sites 

with large numbers of leukocytes 
(Dhabhar & McEwen, 1996), suggesting 
an immediate activation of peripheral 

surveillance together with enhanced 
immune responsiveness as part of the 

flight or fight response. Although the 
mobilisation of marginated pools of 

lymphocytes has been correlated with 

rising corticosteroid levels, it is likely 

that the cutaneous nervous system has an 
important role in the local orchestration 
of this response. 

Concluding comments 
Involvement of direct innervation in the 

adaptive control of immunological 
responses complements an established 
view of neuroendocrine-immune 
modulation. Other cases are appearing, 
for example, the vagal afferent activation 

of pyrogenic response and the HPA axis, 
which show a neural involvement in 
mechanisms that had previously been 
ascribed entirely to hormones or 
cytokines (Blatteis & Sehic, 1997). 

There is also a growing understanding of 

the importance of local actions of 

sympathetic postganglionic nerve 
terminals (independent of nerve 
conduction), as well as the axonal reflex 
of sensory nerves, in plasma 
extravasation and recruitment of 

leukocytes at sites of inflammation, 
including joint synovium (Miao et al, 
1996) and lung (Ahluwalia & Perretti, 
1999). There are emerging roles for 

intrinsic nerves (e.g. enterotoxin-A 
responses within the gut) which are 

revising our understanding of the in vivo 

control of fluid secretion and 
inflammatory leukocyte recruitment by 

the enteric nervous system (Pothoulakis 
et al, 1998). These are part of the 
accumulating evidence that immuno
modulation through 'hardwired' neural 

pathways is widespread and not 
insignificant compared to hormonal 
mechanisms. The challenge remains to 
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Speaking of telephone numbers... and brain ageing
 

Emil Toescu and Alex Verkhratski tell you to ignore the doom-mongers. Just because your 

brain is getting older doesn't mean yon're going to lose your marbles - or your neurones. 
So relax...and read on. 

The accumulated evidence indicates that 

the main cause of age-dependent changes 

in neuronal function is.... Wait! We'd 

better stop before falling into this trap. The 
scientific study of ageing is peppered with 
evidence that shows that almost anything 

that can go wrong, does go wrong with age, 

and many hypotheses invoking this or 

suggesting single process as the ultimate 

cause have been proposed. However, it is 

useful - provided we are not in Kansas, USA 

- to take a wider perspective and look at 

ageing from an evolutionary standpoint. In 

this view, we get older simply because 
ageing takes place after we have finished our 

reproductive duties to nature. Thus ageing, 
as a natural process, remains outside the 

controls of natural selection, since there 

would be no selective advantage in us living 

longer - unless, of course, it is decided that 

we will be allowed to have children only 
after reaching 40 or - even more promising 
after 50!!! 
This evolutionary view of ageing also 

suggests that there is likely to be no single 
molecular or cellular process that can be 

described as 'the' cause of ageing. Instead, 
we could - and should - look at cellular 
ageing as resulting from a general decrease 
of the cellular 'homeostatic reserve'. This is 

particularly true of our neurones, one of the 

few post-mitotic cell types, which does not 

divide during our life span and whose life is 

characterized by bursts of intense activity. 
By 'homeostatic reserve' we mean the 

capacity of a neurone - or of a neuronal 

compartment, such as a synapse - to 

counteract any acute changes in the resting 
state. The reason for the age-dependent 

decrease of this 'homeostatic reserve' is the 
gradual and continuous accumulation of 

errors, which appear at different levels (e.g., 

errors at the DNA level escaping the normal 
repair mechanisms, errors of transcription, 

errors in processing proteins, etc), at 
different locations and at different times. 
Central to neuronal metabolism are a series 

of inter-related signalling pathways and 

systems, such as Ca2 , NO, mitochondria, 
which are always walking a very narrow 

tightrope between beneficial and detrimental 

effects. In addition, normal metabolism 
constantly produces highly reactive and 
toxic molecular species such as the free 

radicals. Deficiencies in the homeostatic 

mechanisms regulating any of these 

pathways, even if minimal initially, can lead 

with time to significant alterations in their 

'resting' state which will inevitably spill into 

the other systems. Of these various 

metabolic systems, probably the central one 

is intracellular Ca2 , which can not only 

activate any of the pathways described but 

also a variety of proteolytic and degradative 
systems. Thus, the 'Ca 2+ hypothesis' of 

ageing [1] is still valid, but mainly in the 

context of seeing Ca2+ as a principal effector 
system of the age-related changes, rather 

than as the primary cause of neuronal ageing. 

Our understanding of the changes induced 
by ageing in the morphology and function of 

the brain has suffered an important shift of 

emphasis in the last decade. For a long time, 

the decrease in functional capacity of the 
brain with ageing was attributed to a clear 

neuronal loss. Recent reassessment of this 

issue revealed that this conclusion had been 

biased by methodological and technical 

problems. The current view is that, on the 

whole, neuronal loss during normal brain 

ageing is minimal and restricted to very few 

regions of the brain. Recent experimental 

evidence suggests much more subtle changes 

in neuronal performance, and points to 

metabolic and morphological changes at the 

level of synapse, including significant 

synaptic loss. As the synapse is central to 
neuronal transmission of information, it is 

easy to understand how changes in the 

numbers, efficacy or plasticity of the 

synapses could have profound adverse 

effects on brain activity. These types of 

changes are in stark contrast to those seen in 

various neurodegenerative diseases of old 

age (e.g. Alzheimer's disease), in which the 



neuronal loss is predominant and significant, 
and is manifested from the very early stages 
of the disease process. 

This latter observation brings in a very 
important question, which is not yet totally 
settled: is the difference between normal 
ageing and neurodegeneration just a matter 
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of degree, implying that the changes of 
normal ageing will develop irrevocably 
towards neurodegeneration? This question is 
even more pertinent since the same 
metabolic pathways described above have 
also been invoked to explain the 
neurodegenerative damage. A typical 
example is the action of the b-amyloid 
protein, the causal agent of Alzheimer's 
Disease, which has been shown to induce 
increases in both [Ca2+]i and free radical 
production and to affect mitochondrial 
function. In our view, the answer to the 
question posed is negative, and we think that 
there are important qualitative differences in 
the way the pathophysiological mechanisms 

act in the two instances. Clearly, both in 
ageing and neurodegeneration, there is the 
background decrease in the 'homeostatic 
reserve' described above. In normal ageing, 
this metabolic dysfunction remains restricted 
to individual neurons, or, even more likely, 
to smaller subneuronal areas, such as 
individual synapses or small groups of 
synapses. At these levels, the gradual decline 
of the homeostatic reserve will lead, 
particularly in the case of intense neuronal 
activity, to the loss of these synapses (so

called 'synaptic burning'). However, these 
localised metabolic changes are not general 
enough to compromise the whole neurone. In 
contrast, in neurodegenerative diseases, the 
causal agent acts in a diffuse and general 
manner, superimposing its actions on the 
underlying age-dependent changes and 
further stretching the homeostatic 

m Furthermore, metabolic
mechanisms. the 
stress in these diseases is exerted 
independent of the normal neuronal activity 
and, more importantly, has a much wider 
area of action, affecting not only whole 
neurons but also entire regions of the brain, 
thus accounting for the neuronal loss. 

So the current state of play in neuronalageing research is a mixed bag. The good 
news is that, if normal ageing is qualitatively 

nrm1 aendifferent from neurodegeneration, and if 
neuronal loss is not prevalent, then there may 
be ways of boosting neuronal function and 
preventing the mental decline ofold age. The 
bad news is that it is rather difficult to see
how we can fight all these small, localised, 

random and cumulative metabolic defects. 
But there is hope, and, let's remember, the 
final aim is not that each of us will reach a 
biblical age - rather that we'll be able to 
remember that phone number that was given 
to us, the other day, by one of our 
grandchildren! 

Emil C Toescu 
University ofBirmingham 
andAlex Verkhratsky 
University of Manchester 

1. Verkhratsky, A. & Toescu, E.C. 
(1998). Calcium and neuronal ageing 
TINS 21, 27. 



EXPERIENCE IN VIVO AND PLASTICITY IN VITRO 

Aliotn febb discusses a structure in he chick Irain with "gold siar" credentials tir fIastici' 

For some years now Phil Bradley, Ben 

Bums and I have been fascinated by an in 

vitro slice preparation containing an area 

of the forebrain of the domestic chick 

which possesses 'gold star' credentials as 

a plastic structure. This is the 

intermediate, medial hyperstriatum 
ventrale (IMHV) which is essential for 

two specific forms of early learning, and 

eforletiationBe~ 

10 mins after 5Hz for 1 min 

10 msec 

capacity for LTP. Age is also important, 

but the exact nature of the relationship 

between age and the capacity for LTP 

depends on yet another variable: whether 

a bird was hatched in the light or, (as is 

normal) in the dark. The AMPA 

component is not the only labile element 
of the field response. The magnitude of 

the later part, which is dependent on low-

A PNMDA = 47% 

5ms I500gV 
B PNMDA = 14% 

Figure 1.Locally evoked field responses recorded from the IMHV in vitro. Each part of the Figure shows the average of four successive responses 

to standard electrical stimulation at 0.1Hz. In each case the stimulus artefact (which has been removed for clarity) is followed by sharp negative 

is followed by a slower, positive phase (coloured black) which is the synaptic response. The left
deflection, which is non-synaptic. This, in turn, 

hand side of the Figure shows a response before and after the induction of LTP. LTP primarily involves the early part of the response, which is 

dependent on AMPA-type receptors for excitatory amino acids. The traces on the right illustrate the variability of the proportion of the field 
- upper trace, and under 

response which is dependent on low-threshold NMDA receptors (PNMDA). A shows a response (under Krebs solution 

lower trace) in which PNMDA is large. B shows a similar pair of traces in which PNMDA was much smaller.
1OuM DL-APV ---

which undergoes a complex sequence of 

changes after learning has taken place 

(Horn, 1998; Rose, 1995). 

In vitro, the IMHV displays a 'mammal

like' form of long-term potentiation: the 

AMPA component of the locally evoked 

field response (see Figure 1) potentiates 

when a short burst of high-frequency 

stimulation activates high-threshold 

NMDA receptors, triggering a calcium-
dependent cascade involving protein-

kinase C. However, the capacity for LTP 

is itself plastic. Some field responses
cannot be potentiated, and the chances of 

o banother 

success vary with the experiences of the 

chick in vivo. Training on an IMHV-
dependent learning task reduces the 

threshold NMDA receptors, also varies 

(see Figure 1). It changes with age and 

with visual experience. It is also 

t /
 

Figure 2. Apparatus for reversal training. Each chick is allowed a 

fixed time to peck at the two feeders. Both feeders visibly produce 

ground-up chick pellets. The number of pecks to each feeder 

during a series of these preference trials is used to calculate which 

feeder a bird prefers. Reversal training (RT) then takes place. RT 

consists of a series of trials during which food is only obtainable 
from the feeder which the chick does not prefer. Finally, there is 

set of preference trials (both feeders productive) and the 

number and distribution of pecks during this second set is 

compared with those recorded on the first set. This provides a 

measure ofthe effect of the intervening reversal training. PNMDA 

(see Figure 1) is negatively correlated with the effectiveness of 
reversal training. 



inversely related to the success of 
reversal training (see Figure 2). 

Both major excitatory components of the 
field response are therefore plastic, and 
both vary with the past history of the bird 
from which a given slice was taken 
(Bradley et al, 1999). Does this imply 

membrane properties. Field response 
circuitry therefore seems to play an 
indirect role, adjusting the sensitivity of 
projection cells, and so modifying the 
way in which they process information 
arriving via some other route. 
(see Figure 3). 

OUT 

SENSITIVITY IU 

TIT 
IN IN 

Figure 3. Our current hypothesis concerning the functional circuitry of the IMHV. The black box labelled FR represents the circuitry 
which generates the field response. The other black box (IU) represents the circuitry which generates the type of responses recorded 
intracellularly. At present our experimental findings are consistent with the idea that FR is synaptically prior to IU, and contributes 
to the final output of the IMHV by modifying the sensitivity of the output cells. 

that the output from the IMHV changes 
in the same way? This is not an easy 
question to address, since the 
microanatomy of the IMHV has the 
architectural elegance of a badly built 
bird's nest. However, the answer seems 
to be a surprising 'no'. Evoked 
responses, recorded intracellularly,lack 

plasticity; and resist modification by past 

experience. The circuitry which produces 
the field response does not seem to be 
based on those neurons which are 
sufficiently large to be penetrated by an 
intracellular electrode. Output cells are 

amongst the largest in the IMHV. What, 
then is the use of intricate, modifiable 
circuitry if it fails to alter the final 
output? In fact, factors which modify 
field responses do alter aspects of 
intracellular activity other than the 
evoked response - namely, the incidence 
of spontaneous activity and passive 

Alison Webb 
University of Newcastle 
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COMPARATIVE PHYSIOLOGY 
I was prompted recently to browse the list 
of scientific luminaries whose work 
depended on the provision of unusual 
animals by the Plymouth Marine 
Laboratory, in a past article of the 
Magazine (issue 27). It is undoubtedly true 
that 'strange' animals (i.e. not white and 
furry, with four legs and a long tail!) have 
made a disproportionate contribution to our 
current understanding of physiology. The 
most obvious example is that of the squid 
which allowed the pioneering 
neurophysiology of Otto Lowenstein and 
JZ Young, the Nobel Prize winning work of 
Hodgkin and Huxley, on control of 
buoyancy by Eric Denton, on the synapse 
by Bernard Katz, and on neural control of 
movement by Barry Roberts, to name but a 
few. We live in a world that increasingly 
celebrates biodiversity, a response to the 
worrying loss of natural habitats and with 
them a wealth of species, some as yet 
undescribed, each with its individual 
complement of DNA and answers to the 
problems of survival in varying 
environments. This diversity offers the 
experimenter an opportunity to explore the 
range ofmechanisms that can be brought to 
bear in the face of physiological challenge, 
and brings to mind a quote from Claude 
Bernard: "For every experiment there is an 
ideal animal": a quote more often attributed 
to August Krogh, the father of comparative 
physiology, who published many of his 
original papers in the Society journal. It is 
therefore appropriate to recognise that 
Comparative Physiology is alive and well 
as a discipline, though it may be dressed 
differently according to local or national 
tastes, as in departments of Evolutionary or 
Integrative Physiology. Functional 
Genomics may be the latest buzz words, 
but are effectively what a large part of our 
discipline has been studying for many 
years, using natural gene deletions, 
latitudinal clines etc. These exciting 
developments have been less evident at 
meetings of the Phys Soc in recent years, 
however, as a result of the many venues 

that now exist for presenting this kind of 
work. I have taken over as convener of the 
Comparative Physiology SIG from 
Professor Ted Taylor, who did a sterling job 
in getting it off the ground a few years 
back, and will re-launch the SIG at the 
Birmingham meeting with a symposium 
on 'Cardiorespiratory Integration in 
Vertebrates', which Ted has helped 
organise. The speakers include Gerhard 
Heldmaier (Cardiorespiratory control 
during hibernation and hypothermia), 
Tobias Wang (Cardiopulmonary responses 
in amphibians and reptiles), Stefan Nilsson 
(Cardiovascular control systems in fishes) 
and Craig Franklin (Bimodal breathing 
turtles). 
These presentations should prompt useful 
exchange among related disciplines, such 
as the Respiratory and Cardiovascular 
sessions to be held at the meeting. We 
intend to promote the inevitable 
discussions over our local delicacy, a bowl 
of curry referred to as a Balti, so book early 
to avoid disappointment. At the time of 
writing, I am looking forward to having 
lots of oral and poster communications 
submitted between 20th & 30th September 
and hope to have enough contributions in 
the future to allow an annual Designated 
Session, attracting comparative 
physiologists both from within and from 
outside the Society. 

StuartEgginton 

MICROVASCULAR AND 
ENDOTHELIAL PHYSIOLOGY 
The Microvascular & Endothelial 
Physiology Special Interest Group will be 
meeting at the Birmingham Meeting of the 
PhysiologicalSociety, 20 - 22 December 
1999. Our designated session will be 
accompaniedby an invitedlecture. 

Professor Olga Hudlicka and her 
colleagues in Birmingham have invited 
Neil Granger; Professor and Head of the 
Department of Physiology Lousiana State 
University Medical Center, Shriveport LA, 
to give a review lecture entitled 



"Microvascular responses to acute 
inflammation - outlook for the next 
millenium". 

The session is also registered for a Pfizer 
Prize and so please encourage your PhD 
students to submit abstracts for this 
meeting accompanied by the appropriate 
forms. We will also be holding our 
Business Meeting. The exact timing of all 
these activities will be circulated nearer the 
time. 

Our next Designated Session will be at the 
Physiological Society Meeting at Imperial 
College from April 12 - 14th, 2000. During 
this meeting there will be a full day 
symposium entitled "Response of the 
Endothelium to Pressure and Shear and the 
Cardiovascular Consequences"; organised 
by John Lever and Charles Michel under 
the joint auspices of the Microvascular and 
Endothelial Physiology Special Interest 
Group, the British Microcirculation 
Society and the ]UPS Commision for 
Microvascular Physiology. The 
Physiological Society Meeting will be 
preceded by the Spring Meeting of the 
British Microcirculation Society. 

GeraldineClough 

RENAL PHYSIOLOGY 
The Birmingham meeting of the 
Physiological Society will be an important 
one for the members of the Renal 
Physiology Special Interest Group. We 
have a designated session for both oral and 
poster presentations as well as a designated 
lecture. 

The designated session is to be on Tuesday 
21st December and my hope is that there 
will be a good number of both oral and 
poster communications. The oral session 
will include a Pfizer round which means 
that any PhD student presenting would be 
competing for a small award. Perhaps 
more importantly, it would be an important 
addition to their CV. Prof GF DiBona, 
from Iowa City, USA, will be delivering 

the designated lecture which will concern 
the neural control of the kidney, and it will 
focus more on the integrative aspects of 
renal physiology. DiBona is the incoming 
President of the American Physiological 
Society and it is significant that he has 
agreed to put time aside to contribute to the 
activities of the SIG. 

There will be short business meeting at the 
end of the session and it would be 
appreciated if you could make time to 
attend. The meeting could be quite 
important as I will be handing over the 
Convenorship to Stan White (Sheffield) for 
the next two years. If you have any views 
or propositions as to how or what more the 
SIG could be doing for Renal Physiology 
in the Society this would be an opportune 
time to put them to the SIG. I am sure this 
would be appreciated by Stan and perhaps 
give him some guidance on what might be 
done during his time as Convenor. 
I look forward to seeing you all in 
Birmingham in December. 

EdwardJJohns 

SOMATOSENSORY PHYSIOLOGY 
Glasgow Meeting 14 - 17 1999 

For this meeting John Riddell and I 
organized a joint Sensorimotor/ 
Somatosensory symposium on "Sensory 
and Motor Integration in the Spinal Cord" 
that started on the 14th and ran half way 
through Wednesday 15th. This was 
followed by a joint poster session on 
Wednesday afternoon and on Thursday 
morning, a session of designated oral 
communications. Of all the symposia I 
have organized, this was the most 
satisfying. Our intention was to bring 
together two groups of people with a great 
deal in common and to get them to talk to 
each other. There was some evidence of 
success in the two days of the meeting. 
Presentations were divided according to 
three themes: Spinal Intrinsic Circuits; 
Descending Control; and Plasticity. 
Andrew Todd set the scene with a well



crafted lecture featuring lots of stunning 
confocal images of spinal cord neurones 
showing different transmitter content and 
receptor loading, and showing that there 
are distinct populations of spinal cord cells 
that can be differentiated on the basis of 
their appearance and chemical identity. 
These very elegant data would seem to 
offer the best available hope of working up 
a sensible classification system for 
neurones in the superficial dorsal horn. 
Richard Morris then described some 
staggeringly difficult experiments 
attempting to provide the tie-in between the 
chemical identity of these cells and their 
functional properties. He is convinced that 
the NK1 receptor bearing neurones of 
lamina I have a central role in pain 
transmission and that targeting these cells 
(not necessarily through the NK1 receptor) 
is the pathway to new and better 
analgesics. Megumu Yoshimura then 
spoke on his patch-clamp recordings from 
lamina II neurones in in vitro slices and, 
impressively, in in vivo spinal cord. This 
approach provides a powerful tool to 
dissect transmission from primary afferent 
fibres into the superficial dorsal horn by 
allowing very precise pharmacological 
studies. Interestingly his data suggest that 
amino acids and tachykinins can account 
for all nociceptive transmission (no sign of 
any purinergic activity) and that superficial 
dorsal horn cells in vivo do not respond to 
noxious heat (whereas deep dorsal horn 
cells do). He hypothesized that peptidergic 
C-fibre afferents might not terminate 
directly in lamina II. The first session 
concluded with a talk from Malcolm 
Lidierth on the generation of dorsal root 
potentials (DRPs) that spread many 
segments from the site at which an afferent 
signal enters the cord. The transmission 
seems to depend on slowly conducting 
fibres travelling in Lissauer's tract, which 
may act to couple together DRP generators 
up and down the length of the cord. This 
idea has far-reaching implications for our 
understanding of presynaptic inhibition in 
the cord. 

Session two concentrated on 
monoaminergic control of the cord and 
started with Elzbieta Jankowska describing 
the effects of 5-HT and noradrenaline on 
identified neurones in the spinal cord. 
Group I pathways are almost always 
facilitated by these transmitters, whereas 
inputs from group II afferents are subject to 
more complex control which can be 
excitatory or inhibitory. There were some 
very interesting differences between 
groups of cells in this respect: no neurones 
with group II input were facilitated by both 
monoamines, and opposite effects were 
often seen (e.g. dorsal horn cells were 
depressed by noradrenaline but sometimes 
facilitated by 5-HT). Steve Edgely then 
reported on an example of reflex switching 
(crossed excitatory reflexes to extensors 
reversed to crossed inhibition) by a 
selective 5-HT1A-receptor agonist. The 
Tuesday session was completed by another 
dazzling set of laser confocal pictures, this 
time from David Maxwell who described 
the contacts made by monoaminergic 
terminals onto chemically or functionally
identified cells. While some neurones 
known to be influenced by monoamines 
seem to have few synaptic contacts from 
these descending systems (suggesting 
possibly that volume transmission is 
important for noradrenaline and 5-HT), 
some cells, including some NKl-receptor
positive neurones with ascending axons, 
receive very dense innervation. It seems 
that these transmitters might be able to 
work through both volume and wiring-type 
communication. 

On Tuesday night we sailed over Loch 
Lomond to Inchmurrin island, where we 
were piped ashore for our dinner. We had a 
great time and travelled back under a starlit 
sky (nearly as good as some ofthe confocal 
images we had seen during the day). The 
Wednesday session began with a real tour
de-force from Jorn Hounsgaard. He 
described how the intrinsic properties of 
neurones (conferred largely by their 
complement of ion channels) make a 



critical contribution to their final outputs: 
for instance motoneurones prefer to 
discharge in a frequency range that 
provides meaningful summation at the 
neuromuscular junction. These properties, 
which confer non-linear characteristics on 
the input-output relationships of many 
cells, have not been given sufficient 
consideration in most spinal cord studies. 
One very interesting result that came out of 
this talk is that "wind-up" can be generated 
in dorsal horn neurones by repeated 
intracellular current injections, indicating 
that this too is a function of the cells 
receiving C-fibre input, rather than the C-
fibre input itself. Bill Willis then gave a 
comprehensive overview of central 
sensitization processes in primate 
spinothalamic tract (STT) neurones, and 
showed how several second messenger 
systems (PKA, C and G for instance) are 
intimately involved in the intraneuronal 
processes that put STT neurones in a state 
of enhanced excitability after an injury, 
When asked if coffee or Viagra would 
augment inflammatory pain he replied that 
some students in his lab had attempted 
such experiments on themselves, but did 
not say which drug had been tried! Then it 
was my turn to talk about the relationship 
between the location of an injurious 
stimulus and the adaptive changes in 
withdrawal reflexes that follow the injury. 
Keir Pearson reported on how inactivation 
of some muscles in a group of agonists 
leads to enhanced locomotor and reflex 
activity in the still-functional surviving 
members of the same group. Clearly this is 
due to some sort of central adaptation but it 
is not yet possible to say exactly what is the 
sensory signal that sets this functional 
recovery process in motion (the 
experiments in which the changes can be 
shown are themselves very time-
consuming). Understanding the processes 
underlying these changes will give us a 
powerful insight into many 
musculoskeletal disorders. The symposium 
was brought to a rousing conclusion by 
Gert Holstege, who told us about the 

"Plastic hardware of sex". His work has 
been aimed at understanding the spinal 
changes that accompany the cyclical 
appearance of the lordosis reflex in cats 
and, more recently, hamsters. When a cat 
comes into oestrus, fibres from tracts 
descending from the periaqueductal grey 
matter (PAG) to the hindlimb 
motoneurones involved in lordosis sprout 
to form stronger contacts. This 
extraordinary form of plasticity is 
oestrogen-dependent and can be seen in 
ovariectomized animals treated with the 
hormone. Hamsters, on the other hand, 
have a very short oestrus period and show 
a more usual type of plasticity, with 
cyclical changes in the numbers of 
oestrogen receptors expressed in PAG 
neurones. 

The symposium was, in my opinion, very 
exciting and I hope that we will cooperate 
with the Sensorimotor Control group more 
in the future. The posters on Wednesday 
afternoon and talks on Thursday were of 
the usual high standard and I hope that the 
authors will forgive me for not mentioning 
specific papers this time in the interests of 
space! Many thanks to all those who took 
the trouble to present their data at this 
meeting. One last thing to add: this was my 
last meeting as convener of the group. 
Lucy Donaldson (Physiology, Bristol) has 
bravely agreed to take up the cudgels and is 
now in charge. I am sure you will hear from 
her in due course, she is planning our next 
designated session for Budapest next May! 

Rob Clarke 

COMPARATIVE & INVERTEBRATE 
NEUROSCIENCE 

NEW SIG COORDINATOR 
As announced in the Spring 1999 issue 
(no.34) of this magazine, my term of 
office as SIG coordinator is about to end. 
At that time I asked for nominations for 
my replacement. Professor Roddie 
Williamson, from Plymouth, is the sole 



nominee for this position and is duly 
elected as my successor from the time of 
the Birmingham Meeting. He brings 
youth and enthusiasm to the job and I am 
sure that he will do it well. 
Congratulations Roddie. 

Bill Winlow 

Report from Plymouth, on the Ninth 
Conference of the InternationalSocietyfor 
Invertebrate Neurobiology (ISIN) held 1-
5th July 1999, Tihany,Hungary. 
The Ninth symposium on Invertebrate 
Neurobiology took place 1-5th July, 1999, 
at the Balaton Limnological Research 
Institute of the Hungarian Academy of 
Sciences, Tihany, Hungary. 

The meeting consisted of 50 participants ; 
several from the Physiological Society, 
from the following countries: Austria, 
Canada, China (Taiwan), Denmark, 
Germany, Hungary, Italy, Japan, 
Netherlands, Russia, South Africa, 
Sweden, UK and USA, representing North 
America, Europe, Africa and Asia. 

The programme consisted of four invited 
lectures, 29 oral communications and 24 

poster communications. One of the invited 
lectures was the Ernst Florey Memorial 
Lecture, given by Dr John Messenger, UK, 
and entitled "Ernst Florey and the 
Cephalopod Chromatophore Organ". 
Professor Florey, formally of the 
University of Konstanz, Germany, was a 
keen supporter of the Tihany symposia and 
had attended a number of the meetings. 
Professor Florey also strongly supported 
the formation of the ISIN. Sadly another 
strong supporter of ISIN and a regular 
attender at its symposia, Professor Ladislav 
Tauc, former Director, CNRS Laboratory 
of Neurophysiology, Gif Sur Yvette, 
France, died 2nd June 1999. An 
appreciation of the contribution to science 
by this outstanding scientist was given by 
Professor W Winlow, UK (see page 23). 

The other invited lectures were on 
'Invertebrates in Neurotoxicology' by 
Professor J Salanki, Hungary, 
'Comparative Aspects of Invertebrate 

Neuropeptides' by Professor Y Muneoka, 
Japan, and 'Physiological and 
Pharmacological Studies on Nematodes' 
by Professor R J Walker, UK. 

The major themes covered during the 
meeting were : Ecotoxicology and 
Invertebrate Model Systems, Physiological 
Roles for Octopamine and Related 
Amines, Neurohormones, Behaviour 
Patterns in Invertebrates, Invertebrate 
Neuropharmacology, Neuronal Networks 
and Activity Patterns and Developmental 
Neurobiology. 

The meeting consisted of an excellent mix 
of scientific and social events held within 
an atmosphere of informality, and the 
participants unanimously agreed that the 
meeting was an unqualified success. This 
success was due in part to the generous 
financial support received from IBRO 
which enabled the Society to invite a 
number of young scientists to attend, who 
otherwise would not have been present. 

It was agreed that the next meeting of the 
Society would take place in July 2003, in 
Tihany, Hungary. In addition it is hoped to 
hold a meeting in two years time in the 
Baltic Region and a meeting is planned in 
Puschino, Moscow Region, Russia, in 
September 2000. It is planned to use the 
website for future announcements 
concerning ISIN. The proceedings of our 
current symposium will be published as a 
special volume by Akademiai Kiado, 
Budapest and also in Acta Zoologica 
Hungarica next year. 

Robert Walker 
University ofSouthampton 



Ladislav Tauc 1926-1999 - an 
appreciation from Jacques Stinnakre 

I spoke with Ladislav Tauc a few weeks 
before he died. As usual he was amusing 
and friendly. With characteristic humour 
he said that he was very sorry not to be 
able to attend our triannual meeting in 
Hungary, since for him it was "a kind of 
pilgrimage", because "I have been 
subjected to the vivisectionist's knife". 
Professor Jacques Stinnakre, Ladislav 
Tauc's first student and long time 
collaborator, was good enough to let me 
have details of his funeral eulogy to 
Ladya, some of which I have reproduced 
below. 

"Ladya was born in the Czech Republic 
in the small village of Pardubice, in 
Bohemia. As a student at the Mazaryk 
University of Brno, he started research in 
the Laboratory of Plant Physiology, 
where his passion for biophysics and 
electronics had led him to become 
interested in the phenomenon of 
bioelectrics and it was there that he 
investigated the effect of light on plant 
growth. However, in Czechoslovakia at 
that time, methods in electrophysiology 
were not practical and it was in France, 
in the laboratory of biophysics at 
"L'Ecole Normale Superieure" , rue 
d'Ulm, that Ladislav Tauc came to 
complete his training - thanks to a grant 
obtained from the French Government. 
There he met Alfred Fessard with whom 
he would collaborate in the future. His 
work progressed rapidly and soon he 
found that the electrical responses he 
observed on the cell membrane in young 
pea plants under the influence of light, 
resulted from photochemical processes 
taking place in peripheral neighbouring 
cells. These results channelled his 
interests towards processes that occur at 
the cellular level and in particular the 
membrane potential 

To record this he would have to access 
the cytoplasm of the cell, a task more 
difficult to perform than attaching a 
metal wire to the end of a squid axon: 
one must go through the membrane with 
an isolated electrode without short
circuiting it. Thanks to contact with De 
Fonbrune, who built micro-tools from 
glass, Ladislav Tauc thought about the 
glass tubes pulled by embryologists to 
manipulate cell nuclei and became one of 
the first people in the world, and 
certainly the first in France, to use 
intracellular microelectrodes. The 
cellulose cell wall of plants caused him 
great problems but by 1953 he was able 
to make recordings. Thus he became a 
pioneer in plant electrophysiology. 

Surrounded by neurophysiologists and 
encouraged by Alfred Fessard, Ladya 
turned towards the nervous system, and 
more specifically towards the nerve cells 
as he postulated that to understand how 
the nervous system functions, one must 
first understand the details of the 
elementary mechanisms occurring at a 
cellular level. He explored many 
preparations (the striated muscle fiber, 
the electric organ of squids and giant 
neurones in snails) before settling on the 
giant neurones of the sea hare, Aplysia. 
It is to Tauc that several generations of 
neuroscientists owe gratitude for 
exploring this exceptional model nervous 
system. In 1954, following very long 
expeditions to Arcachon where, during 
the summer Aplysia are in abundance, 
and further experiments done on Aplysia 
at l'Institute Marey, he described the 
properties of neurones: evoked and 
spontaneous action potentials, local 
potentials, and inhibitory and excitatory 
synaptic potentials. 

We must underline, I think, the 
importance of his discovery that synaptic 
transmission resulted directly from pre
synaptic activity and is maintained 



regardless of whether the cell soma 
(nucleus) of the neurone is inactive or 
even absent. His results confirmed the 
hypotheses of Sir John Eccles, that the 
action potential is initiated at the 
excitable axon hillock. Thus neurones 
are differentiated, and act as integrators, 
not merely as relays: the membrane 
properties and cytoplasmic contents vary 
from one region of the cell to the next. 
This work, published essentially on his 
own, made Ladislav Tauc so well known 
that in 1960 he started some lengthy and 
fruitful periods of collaboration with 
some well known, and soon to be well 
known, scientists from Argentina, the 
United States of America, England, 
Spain, Poland, Japan, Italy and, of 
course, France. 

The direction followed by Ladislav Tauc 
enriched new ideas about synaptic 
transmission, reminding us that a single 
transmitter substance can provoke 
excitatory or inhibitory responses 
depending on the nature of the receptors 
present on the target cells. Variable 
synaptic responses are now known under 
the name of synaptic plasticity, which 
manifests itself as habituation, 
desensitisation, facilitation, potentiation, 
etc. Another important step was the 
discovery of a group of neurones in the 
buccal ganglion of Aplysia, which 
permitted simultaneous monitoring and 
control of the activity in the presynaptic 
and postsynaptic neurones. Combined 
with the introduction of intracellular 
injections, this discovery was the starting 
point for many other investigations, 
which are still being pursued today with 
the analysis of the properties of synapses 
using toxins, antibodies, peptides and 
nucleic acids. 

After his retirement, Ladislav Tauc did 

not lose his interest in experiments to 
measure certain membrane parameters, 

notably by optical means. Throughout 
his career, Ladislav Tauc was always the 
originator of new concepts concerning 
the physiology of neurones and was 
involved in the use of important new 
technology wherever appropriate. His 
intelligence, sharply focused mind and 
commitment permitted the trans
formation of the Department of Cellular 
Neurophysiology at CNRS, directed by 
Alfred Fessard, to the Laboratory of 
Cellular Neurobiology and then later to 
the Laboratory of Cellular and Molecular 
Neurobiology, which still exists under 
the direction of Maurice Israel. After 35 
years of continuing contributions in 
Neurobiology, with all its difficulties, we 
owe him, and all those who have 
accompanied him along the way, a debt 
of gratitude: thank you Ladislav Tauc. 

Ladislav Tauc was a member of the 
Biological Society, the Society for 
Neuroscience, the International Society 
or Invertebrate Neuroscience and many 
more. He was on many editorial 
committees for international reviews. He 
received a prize at The German Science 
Academy in 1964 and a silver medal at 
the C.N.R.S in 1966. To honour his 
memory, a decision has recently been 
taken to re-introduce the "Conference en 
Neurobiologie de Gif-sur-Yvette" which 
he initiated and maintained with the help 
from his colleagues at the laboratory for 
almost 20 years. The new conferences 
will be called "Conferences Ladislav 
Tauc en Neurobiologie"." 

Translatedby Mino C D Belle, 
Bill Winlow and CraigieChapas 



Picturing Time - The Work of Etienne-

Jules Marey (1830-1904) 
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07175-8. Paperback ISBN 0-226-07173-1 

E J Marey was a great physiologist of the 19th 
century. Ludwig had invented the kymograph in 
1847 and had made recordings ofblood pressure 
by cannulation of an artery. Marey adapted the 
kymograph for non-invasive methods of 
recording motion and studied a wide variety of 
human activity and the movements of animals. 
His first success was to record the human pulse; 
the subjective character of feeling the pulse was 
transformed into an objective recording. The 
instrument sold well and put him on his feet 

financially (Figure 1).His 
methods were adapted to 
obtain pressure recordings 
from the chambers of the 
heart of a horse. Public

4 funds later provided him 
with a laboratory in the 

..... Bois de Bologne in the 

West of Paris. I visited this 

Figure 1. Paper blackened with soot was moved along in about 1951 and was 
by a clockwork mechanism. A lever rested on the pulse shown around by Professor 
and inscribed a graph of the pressure changes. A Fessard, who was then in 

charge. During the German 
occupation it had been used for housing and was 
still run down, but a great deal of Marey's 
ingenious apparatus remained. Later the two 
storey wooden building was torn down. 

Most of the apparatus went, I understand, to the 
Muse6 Marey in Beaune, Marey's birthplace. 
This museum is not open in winter. If anyone is 
intending to make a visit it would be as well to 
enquire about opening hours (Tel 03 80 24 56 92, 
Fax 03 80 24 56 20). Some years ago I saw some 
of Marey's equipment in the Conservatoire 
National des Arts et M~ti~rs in the centre of Paris 
(Metro - Reaumur-S6bastopol). This museum 
has been closed for refurbishment for a long time. 
It may have re-opened by the beginning of 2000. 
The web page for the museum is: 
http://www.cnam.fr/museum 

Marey was interested in bird flight and 
aeronautics and made an air worthy model 
aircraft. He used photography extensively, and, a 
contemporary of Muybridge, devised techniques 
which were the forerunners of the 
cinematograph. Marey had a wide circle of 
distinguished friends and published 
voluminously. His works are enchanting with 
their fine original line drawings. His results 
influenced the development of art. Artists' work 
reflected Marey's images of figures in motion, 

spaced as they were by short intervals of time and 
portrayed on the same photographic surface. 
This book is carefully and attractively presented. 
It contains archival material not hitherto 
published, which has been deposited in the 
College de France.There are 184 illustrations. 

I found I could buy it through the internet using 
Smith's Web page at:
http:/www.bookshop.co.uk/ser/serpage.asp?ad= 
lycos-al&shop=596&type=keyword&t=tucows. 
cableinet.net 
The cloth edition is not listed but there are two 
paperback versions, one at £21.25, the other at 
£25.16. I bought the cheaper one, with postage I 
paid about £25. This is I think the American 
edition, the more expensive is the British! 
Either way it is exceedingly good value, a 
tremendous read and a great source book. It can 

be highly recommended. 
£ Geoffrey Walsh 

Human Physiology - The Basis of 
Medicine 

By Gillian Pocock & Christopher D Richards 

Foreword by M de Burgh Daley 
Oxford University Press - Price £27.50 
paperback or £60 hardback 

Gillian Pocock and Chris Richards have 
produced an excellent textbook in Human 
Physiology. It is extremely well illustrated and 
covers most areas very well, with some minor 
exceptions. It covers membrane transport 
extremely well but the section on development 
on the resting membrane potential is not covered 
in as much depth as I am used to. However, in its 
favour this section will not confuse the students 
as many other text books do. Cell signalling is 
covered extremely well as is nervous conduction 
and synaptic physiology. There is extremely good 
coverage of the respiratory system and the renal 
system, although here the diagrams leave 
something to be desired. The section on acid-base 
regulation is written with great clarity. 

What makes the book a potential winner in the 
publication stakes is that all the diagrams are 
available on the web and can be easily printed out 
for use by students (http://www.oup.co.uk/ 
best.textbooks/medicine/humanphys/). The text 
is very well written. I have passed it around 
a number of members of my staff and we will be 
adopting it for our courses in the coming year. 
The publishers are to be praised for making the 
paperback available at a reasonable price. 

Bill Winlow 
University ofCentralLancashire 

http:http://www.oup.co.uk
http:cableinet.net
http:/www.bookshop.co.uk/ser/serpage.asp?ad
http://www.cnam.fr/museum


Arrangements for Membership 

Report on the Annual General 

Meeting held on July 14th 1999 

In the Summer Issue, an article appeared 

setting out proposed changes to the 

arrangements for electing new members 

to the Society, which were to be 

discussed and voted on at the Annual 

General Meeting on 14 July. 

It became clear at the AGM that we had 

not allowed sufficient time to explain the 

thinking behind these resolutions, and to 

discuss these issues with the 

Membership. There was also some 

confusion over the voting procedure to 

be used on the Resolutions. 

The Officers and Committee have now 

reviewed the position. We regret the lack 

of time for discussion at the AGM, and 

any confusion over the mode of voting 

on the Resolutions and propose to 

disregard the results of the vote in case it 

was not a proper reflection of Members' 

opinions. This will give us an 

opportunity to take into account the 

points raised at the AGM and to 

encourage a wider debate about 
membership issues generally via the 

Magazine, through Heads of Department 

and members of the Committee, before 
putting appropriate resolutions to the 
Membership next year. 

Joan Abbott, Chairman of the 

Committee, has e-mailed all Members in 

the above terms already, but there may be 
some members or prospective members 

who have not heard the news. 

What this means for prospective 
members 
If you are an Affiliate or non-Member 

considering joining the Society, the 'old' 
Forms arerules continue to apply. 

available from the Physiological Society 

and must be signed by six Members of 

the Society (or in the case of a teacher of 

Physiology, six members of the 

Society and / or Heads of Departments 

of Physiology whether Members of the 

Society or not). The signatories will 

declare 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 

activities. 

Each nomination is reviewed by the 

Membership Sub-Committee, which 

reports to the full Committee. Elections 

take place twice a year only: at the Semi-

Annual General Meeting and the Annual 

General Meeting. The next Semi-

Annual Meeting will take place in April 

2000 and the Annual General Meeting in 

July. 

Further information and advice on 

matters to do with membership is 

available from the Staff at Dilke House. 

Mary Lewis 
The PhysiologicalSociety 

The Journal of Physiology received an 
unusual testimonial in September on BBC 

Radio 4's "In the Psychiatrist's Chair". 
The programme featured stage and screen 
director, author and media personality Dr 
Jonathan Miller being interviewed by host 

Professor Anthony Clare. Miller referred 
to his Cambridge undergraduate days 

studying medicine, reflecting that he 

sometimes felt he should have become an 
academic "making a real contribution to 

science... doing research in the 
Physiological Laboratory... publishing it 

in the Journal of Physiology." He also 

mentioned Richard (later Lord) Adrian as 
one of the figures in Physiology who had 

impressed him. 



Committee 1999/2000 Who's Who 

Professor Joan Abbott ; Committee Chairman and 
Chairman of Grants, Sub-Committee and Journals 
Management Group 

Professor Fiona Broughton Pipkin ; Chairman of 

Animal Legislation Sub-Committee 

Professor David Brown FRS ; International Secretary 

Professor Maynard Case; Governance Working Party 

Dr Rob Clarke 

Professor Mark Dunne ;Meetings Secretary, Chairman 
of Meetings Secretary's Advisory Sub-Committee 

Professor David Eisner ; Chairman of the Editorial 
Board of The JournalofPhysiology 

Professor Clive Ellory 

Professor Chris Fry ; Committee Secretary, Chirman of 
Membership Sub-Committee, Prizes and Prize Lectures Sub-
Committee and the Science Policy Sub-Committee 

Professor Jim Gillespie ; Chairman of the Editorial 

Board of ExperimentalPhysiology 

Dr Mike Gray ; Chairman of External Affairs Sub-

Committee 

Dr Phil Harrison ; Treasurer and Chirman ofTreasurer's 

Advisory Sub-Committee 

Professor Brian Harvey ; Chairman of Publications 
Sub-Committee 

Professor Barry Hirst ; Secretary of the Editorial Board 
of The Journalof Physiology 

Professor Julian Jack FRS; Governance Working Party 

Dr Thelma Lovick ; Newly elected member of 
Committee 

Dr Bridget Lumb 

Professor Giovanni Mann ; Chairman ofEducation 
Sub-Committee 

Professor Alan North FRS; Governance Working Party 

Dr Godfrey Smith ; Newly elected member 

Professor Dafydd Walters ; Newly elected member of 
Committee 

Dr Jeremy Ward ; Newly elected member of Committee 

Professor Sue Ward ; Newly elected member of 

Committee 

Professor Bill Winlow ; Editor of the Magazine 

The Grey Book and Members'
 
Addresses
 

The Society will be issuing a new 

Members' List in January 2000 
incorporating all the changes of address 
we have received at Dilke House. This 
will provide a much-needed update to the 
current Grey Book, where information 
about members' addresses and emails is 
becoming increasingly out of date. In 
autumn 2000, we will circulate a 
completely revised Grey Book, 

incorporating changes arising from the 
current review of governance and any 

other changes since the last edition in 
addition to updated contact details for 
members. 

By producing a simpler (and less costly),
Membrs'ist w ile able tospdat 
Members'List we will be able to update 
it more frequently - which should make 
it more useful as a source of information. 
Our aim will be to produce a Members' 
List each year. We will be looking at 
alternative methods of production to 

keep costs down and improve its 
usefulness while maintaining current 

levels of confidentiality. 
Mary Lewis 

Science, News & Views
 
Comments
 

In the Science, News & Views
 
section, you will find
 

expression of current opinion
 

of individual physiologists.
 
If you disagree with any of the
 
views, or have any comments
 
on these, please write to the
 

Editor. We will publish 
responses in future issues of
the magazine. (Anonymous 

replies will not be published). 



International Subcommittee: Forms of Support for the year 2000
 

The Physiological Society's Memo-
randum of Association states that the 
Society's objectives are "to promote for 
the benefit of the public the advancement 
of Physiology, and facilitate the 
intercourse of Physiologists, both at 
home and abroad...". In persuance of 

this, the society has, through its 
International Subcommittee, established 
several forms of additional support for 
Physiology outside its 'home base' of the 
UK and Ireland. 

1. Support for physiologists in Eastern 
Europe and the ThirdWorld. 

The 'Centres of Excellence' Support 
Scheme. 
This scheme was established in 1993 to 
support selected laboratories and groups 
in ex-USSR states and in Eastern Europe, 
as a response to the political changes that 
occurred in 1991 and the resultant 
disastrous effects on the funding of 
physiological research in those countries, 
A number of groups and institutes have 
received very essential - indeed, life-
saving - support through this scheme, as 
summarised by Professor Ole Petersen's 
article in volume 31 of the Society's 
magazine (Summer, 1998). This form of 
support will be reduced somewhat in 
year 2000 in order to release funding for 
the two new schemes of Junior 
Fellowships and International 
Workshops outlined below, but will be 
continued at a sufficient level to allow 
completion of previously agreed plans, 
and (if necessary) to provide limited 
support for exceptionally needy and 
outstanding groups and institutes which 
have not previously benefited from the 
scheme. The requirements are (1) 
scientific excellence of the groups, (2) 
demonstrable need, and (3) value for 
money. The maximum grant for new 
applications will be limited to £5000. 
Applications may be made directly to the 

International Secretary's Office (see 
page 29), or through a UK sponsor. 

Junior Fellowships. 
A major problem encountered in ex-
USSR states and in some Eastern 
European countries is that of retaining 

young (or even middle-rank) 
physiologists, and of providing them 
with sufficient money and incentive to 
allow them to pursue full-time research 
in their home institutes. The consequent 
loss of young physiologists to other 
places or to other forms of work has had 
a deleterious effect on the continuation 
and development of physiological 
research in these countries. Accordingly, 
the International Subcommittee has 
decided to institute a small number of 
Junior Fellowships of up to 2 years 
duration for outstanding young 
physiologists at senior postgraduate or 
post-doctoral level in Eastern Europe and 
the Third World. Each fellow would be 
provided with a personal salary 
supplement of up to £1000 and a further 
£1000 contribution to personal research 
costs. 

Two conditions attach to these 
Fellowships. First, each Fellow must be 
sponsored by a UK member of the 
Physiological Society. Second, the 
Fellow would be required to spend a 
period of up to 3 months in the sponsor's 
laboratory (or in another, mutually
agreed, UK laboratory) during the course 
of his/her Fellowship. Thus, it is 
expected that the UK sponsor will take 
an active role in ensuring the successful 
progress of his/her nominee. Costs of 
travel between the Fellow's institution 
and the sponsor's laboratory would be 
met by the Physiological Society but the 
sponsor or host laboratory would be 
expected to cover the costs of 
accommodation and subsistence in the 
UK. 



Applications should be made by the 
sponsor to the International Secretary's 
office, and should include the proposed 
Fellow's curriculum vitae, a one-page 
outline of the proposed research 
(including that to be undertaken in the 
UK, with an indication of how this 
relates to, and assists, the Fellow's 
research in his/her home Institute), and a 
statement from the Fellow's home 
institute that they are prepared to 
accommodate and support the Fellow for 
the duration of the Fellowship. 

International Workshops for Young 
Physiologists 
To facilitate interactions between young 
physiologists from different institutes 
and laboratories in Eastern European and 
Third World countries (both with each 
other and with UK physiologists), it has 
been decided to institute occasional 
Physiological Society workshops at 
suitable venues in these countries. These 
will be run along the lines of the current 
(domestic) Young Physiologists' 
Workshop scheme. The Society will 
provide travel and accommodation costs 
for UK participants in the workshops and 
an additional small subvention to the 
institution hosting the workshop to cover 
local costs and costs of accommodation 
of attendees from other laboratories 
within the host country and neighbouring 
countries. UK physiologists will, of 
course, be very welcome to attend such 
workshops as well. However, no funds 
for UK attendees can be made available 
from the Society's International budget 
so they should seek alternative support 
from the Society's Dale and Rushton 
Funds or from other sources. It is 
envisaged that the first such workshop 
will be held in the Bogomoletz Institute 
in Kiev (Ukraine), probably in 
September 2000. Members of the 
Society will be informed of details in due 
course. 

2. Foreign Guests Scheme 

The current scheme of support for 
Foreign Guests at Physiological Society 
meetings will continue (see Standing 
Orders KJ-4 in the Grey Book). A 
Foreign Guest should not be a member of 
the Society and must not be resident in 
the UK. Normally, only 'local' costs can 
be met from this scheme (i.e., costs of 
attending the meeting and of travel 
within the UK), though in exceptional 
circumstances of hardship a contribution 
toward costs of travel to and from the 
UK can be considered. Any member of 
the Society may suggest names of 
Foreign Guests. They should send 
nominations to the International 
Secretary as early as possible before the 
meeting concerned, with name, title, full 
postal and e-mail address of the nominee, 
and a short summary of the nominee's 
interests. Members should however note 
that the number of Foreign Guests will 
need to be restricted and they are advised 
to co-ordinate their nominations with the 
Chairman of the meeting. Members are 
also discouraged from using the Foreign 
Guests scheme as a mechanism for 
supplementing funds made available for 
Symposia and Workshops. 

Correspondence and enquiries. 

Correspondence and enquiries about any 
of the above should be addressed in the 
first instance to Mrs T Bashford, 
Department of Pharmacology, University 
College London, Gower Street, 
LONDON WC1E 6BT, UK. (Telephone: 
+44(0)20-7380-7785; Fax: +44(0)20
7380-7298; e-mail:t.bashford@ucl.ac.uk 

David Brown 
InternationalSecretary 

mailto:e-mail:t.bashford@ucl.ac.uk


Appointment of Executive Secretary 	 Chartered Institute of Bankers. Mary will 
be bringing her experience of how other 

The last issue of The societies operate to our discussions on 

Physiological governance. 
Magazine reported 
plans to appoint an Mary says: "I am looking forward to the 
Executive Secretary. challenge of working with the Officers, 

The appointment the Committee and Members to devise 
process took place an effective, but unbureaucratic, model 

over the summer, for the administration and management 

and Mary Lewis of the Society. The world in which the 

started working for the Society on 1 Society is operating is changing fast, and 

September 1999. She will be taking an pressures on our members are increasing 

active part in the detailed planning and all the time. Effective governance and 

implementation of the modernisation of efficient administration will help the 

the Society's governance, as well as Society meet the pressures of the new 

taking on responsibility for century and play an even more active 

implementing committee decisions and part in the advancement of Physiology." 
overseeing the administration of the 

Society's affairs. Mary is married, and when she is not 
working, she enjoys going to the theatre, 

Since graduating ('too long ago to opera and music, walking in the 

mention') from University College countryside, attempting to cultivate her 

Wales, Aberystwyth, her career has been windswept south coast garden, and 

mainly spent working for a number of visiting new places. 
learned societies and professional bodies 
-from The Geological Society to The 

SOCIETY GOVERNANCE 

Question and ansver and discussion meeting 

Maynard Case, Chairman of the Governance Working Party, set out proposals 

to improve the way the Society is governed and managed in the last issue. Now 

is YOUR chance to ask questions and raise issues of concern about the 
proposals. 

A meeting will take place at 1300 hours on December 20 during the 

Birmingham Meeting. The venue will be announced at the registration. All 
interested members are invited. Come along and make sure your views about 
the future of the Society are heard. 



No notice is carried for more than three 
successive editions. Notices are starredso that 
readerscan see at a glance whether this is the 
first (one star) or final (three stars) 
appearance of the notice. Notices for the 
Spring 2000 edition (to be distributed on 3 
March 2000) should reach the Administration 
Office by 7January. 

XXXIV INTERNATIONAL 
CONGRESS OF PHYSIOLOGICAL 
SCIENCES 
From Molecule to Malady 
Christchurch, New Zealand, 26-31 
August, 2001 
For further information please visit out 
website: 
http://www.iups200l.org.nz** 

********************************* 

INTERNATIONAL SOCIETY 
FOR AUTONOMIC 
NEUROSCIENCE 
Millennium Congress, London, UK. 
17-21 July 2000 

Major Topics: 
Development of the Autonomic Nervous 
System, Neuroimmunology 
Recovery of Autonomic Nervous System 
Function After Spinal Injury 
Sensations and Afferents 
Developing Concepts in Ganglionic 
Integration, Techniques for Studying the 
Autonomic Nervous System 
Novel Aspects of Neurotransmitters and 
Modulators, Purines and the Autonomic 
Nervous System: From Controversy to 
Clinic. 
Workshops / Debate / Satellites 
Free posters / Oral presentations 

Deadline for receipt of abstracts: 31 st 
January 2000 

Information: 

2nd ISAN Congress Secretariat 

Congress House 

65 West Drive 

Cheam, Sutton, Surrey 
SM2 7NB, UK. 

Tel: +44 (0)208 661 0877 

Fax: +44 (0)208 661 9036

E-mail: info@conforg.com 
http://www.physiol.ucl.ac.uk/isan2000/ 

TRANSPORTERS 2000 MEETING -
COSTA BRAVA, SPAIN 

At the end of the Summer 2000, 
September 10-15, you are cordially
invited to attend the Transporters 2000 
Meeting, which will be held on the Costa 

Brava (near Barcelona, Spain). 

Transporters 2000 is an international 

meeting covering Molecular Biology, 
Biochemistry, Cell Biology, Physiology 
and Physiopathology of membrane 
transporters. This meeting represents the 
first in a series to be held in Europe every 
second year. This proposal came after the 
series of meetings with the same tematic 
coverage initiated in the FASEB Summer 
Research Conference of 1997, and 
continued for 1999 and so on. The idea is 
to merge both series of meetings to 
organise one of them every year; once in 
North America, once in Europe. 

Topics 

Structure-function of transporters 
Transporter trafficking, Regulation of 
transport function, Drug transporters 
Nucleoside transporters, Cationic amino 
acid transporters, Glutamate transporters 
Amines and GABA transporters 
Peptide transporters 

Scientific Committee 
Steve Baldwin (University of Leeds) 

Richard Boyd (University of Oxford) 

Hannelore Daniel(University of Giessen) 

Gian Gazzola (Universita di Parma) 

Cecilio Gimenez (CBM-UAM) 

Baruch Kanner (Hebrew University) 

Michael Kavanaugh (OHSU) 

Carol McLeod (UCSD)
 
Heini Murer (University of Zurich) 


Local Organising Committee 

(Universitat de Barcelona)
Antonio Zorzano Xavier Testar 
Antonio Felipe Javier Casado 

Anna Guma Marta Camps
Perla Kaliman Joan Betran 
Manuel Palacin: Co-organiser 
Marcal Pastor-Anglada: Co-organiser 

Further information on the scientific 
programme, details for registration 
and poster presentations will be 
updated at the web page: 
http://www.nutrition.tum.de/insci/phys/tra
nsporters2000.htm 

To include your name in the initial list of 
attendants, please send an email before 

January 31, 2000 to: 
t2000@sun.bq.ub.es 

Please include the following information: 
Name, Title, Organisation, Mailing 

Address, Telephone, Fax and Email 

Scientific Secretariat 
Transporters 2000 
Departament de Bioquimica I Biologia 
Molecular, Facultat de Biologia 
Universitat de Barcelona 
Avda Diagonal 645 
Barcelona 08028. SPAIN 
Tel: (0034) 93 402 15 43 
Fax: (0034) 93 402 15 59 
Email: t2000@sun.bq.ub.es 

FORUM OF EUROPEAN 
NEUROSCIENCE (FENS 2000) 
Brighton, 24-28 June 2000 

The next forum meeting is being held in 
Brighton UK, hosted by the British 
Neuroscience Association on behalf of 
FENS. There will be nine plenary 
lectures, over 50 symposia representing all 
aspects of neuroscience in four broad 
themes 

molecular and cellular 
neuroscience 
behaviour and cognition 
systems neuroscience 
clinical neuroscience 

There will also be broadly-themed poster 
sessions, satellite symposia and technical 
workshops as well as a large trade 

exhibition. All abstracts will be refereed 
and published in European Journal of 
Neuroscience. 

The Physiological Society is represented 
on the National Committee for this 
meeting and it is likely that we will be 
sponsoring a number of symposia. We
hope that many members will attend this 
meeting which is an ideal opportunity to 
highlight your research to a Europe-wide 

neuroscience audience. 

About Brighton - a city by the sea 
Brighton is a vibrant and cosmopolitan 

mailto:t2000@sun.bq.ub.es
mailto:t2000@sun.bq.ub.es
http://www.nutrition.tum.de/insci/phys/tra
http://www.physiol.ucl.ac.uk/isan2000
mailto:info@conforg.com
http://www.iups200l.org.nz


seaside resort with many restaurants, pubs 

and leisure facilities, as well as Regency 

architecture and a Royal Palace! 

Brighton has excellent transport links 

being 50 minutes by train from London. It 

has train and road links to Gatwick Airport 

(40 minutes) and is close to many channel 

ports. It is an excellent place to hold a 

summer scientific meeting especially as 

both FENS 2000 venues are on the 

seafront! 

Registration 
There will be reduced registration for 

Physiological Society members. Student 
registration is especially subsidised. The 
closing date for abstracts is 31st 
January 2000 so please start planning 
your attendance now! 

More information 
registration, accommodation, social 

programme and general information 

contact Intermarket (Tel 01273 325315 
Fax: 01273 323882 Email; 
Intermkt@pavilion.co.uk) 
scientific programme, trade exhibition 
and sponsorship opportunities contact 

British Neuroscience Association 

(Tel 0151 794 5449 /Fax 0151 794 5517 
Email bna@liv.ac.uk). 
Conf Website - http//www.fens2000.org 

Over 4,000 people attended the last Forum 
of European Neuroscience (Berlin 1998) so 
please come along and enjoy the largest 
gathering of neuroscientists ever in the UK! 

The Scientific Programme 
Invited Plenary Lecturers: 
HENRY MARKRAM Rehovot, Israel 

STEVEN REPPERT Boston,USA 

NANCY ROTHWELL Manchester, UK 
SETH GRANT Edinburgh, UK 

MARC TESSIER-LAVIGNE San Francisco, 
USA 
FLORIAN HOLSBOER Munchen, Germany 

ROGER TSIEN San Diego, USA 

MARC JEANNEROD Lyon, France 
REINHARD JAHN Gottingen, Germany 

Symposia: 
CellularandMolecularNeuroscience 

Systems Neuroscience 

Behaviour and Cognition 
ClinicalNeuroscience 

Workshops will include: 
Targeting gene expression in the CNS 

using novel vectors 
Gene and cell-based therapies for 

neurological disorders 
Cell cycle-related mechanisms and 

neurodegeneration 
Use of transgenic and KO mice in 

understanding affective disorders 

Teaching neuroscience 
New insights into function and plasticity 

from optical studies 
Stereology for neuroscientists 

Drosophila: Neural cell fate selection and 
neuron-glia switch 
* 

* *** **** ***** ****** **** ** **** ***** 

5th INTERNATIONAL MUSCLE 

SYMPOSIUM 
May 19-21, 2000, VIENNA, AUSTRIA 

Local Organising Committee 

Manfred Frey, MD, Chairman 

Pietro Giovanoli, MD, Secretary 


Scientific Committee 
Bruce Carlson, MD, PhD, Ann Arbor 

(USA) John Faulkner, PhD, Ann Arbor 
(USA) Gerhard Freilinger, MD, Vienna 
(Austria) Manfred Frey, MD, Vienna 
(Austria) Helmut Gruber, MD, Vienna 

(Austria) Ralph Manktelow, MD, Toronto 
(Canada) Viktor E Meyer, MD, Zurich 

(Switzerland) 

Congress Venue 

AllgemeineKrankenhaus Wien 
Hralerumen , Aa 

Wahringer Gurtel 18-20, A-1090 Vienna 

Tel: (only during the Symposium) 

+43 1 40400 1191 

Congress Secretariat 
Pietro Giovanoli, MD 

Division of Plastic & Reconstructive 

Surgery, Department of Surgery
 

University of Vienna, Medical School 
Wahringer Gurtel 18-20 A-1090 Vienna 
Tel: +43 1 40400 6986 
Fax: +43 1 40400 6988 
Email: pietro.giovanoli@akh-wien.ac.at 

Scientific Program - Topics 
Basic and experimental research on 
muscle transplantation 
Factors with influence on nerve and/or 
muscle regeneration, Muscle transposition 

or muscle transplantation ? 

Morphology and choice of muscle trans

plants, Neurotization of the muscle 

Neuromuscular reconstructions in the 

face, Funcional muscle transplantation in 

extremities, Reconstruction of sphincter 

muscle function 
Functional electrostimulation of muscles 

Documentation of muscular function and 

evaluation of functional results 
New indications for functional muscle 

transplantation , Free papers 

For further information log onto and 
click on the 5th International Muscle 
Symposium 2000 and follow the 
instructions provided. 
www.akh-wien.ac.at/plastburg * 

TEMPORARY POSITION (duration 
10 months) for a Technician to work at 
The Laboratory for Physiology, Vrije 
Universiteit, Amsterdam 
starting January/February2000 

The work is part of a collaborative project 
between the Netherlands Heart 
Foundation and NHLI, Charing Cross 
Hospital. 

The project is investigating the potential 
disturbance of the relation between local 

blood flow and oxygen consumption in the 

absence of nerves (ie. equivalent to 

transplantation). The work is intensive 

analysis of cardiac tissue for eg. blood 

flow (radioactive microspheres), local 
oxygen measurements via extraction of 

13C enriched metabolites, NMR spectral 

analysis with multiplet distinctions. 
Enzyme and metabolite assays on tissue 
extracts. All analyses will be made in the 
Physiology Laboratory, University of 
Amsterdam. 

Please contact Dr J H G van Beek 
(email: vanbeek@physiol.med.vu.nl)* 

mailto:vanbeek@physiol.med.vu.nl
www.akh-wien.ac.at/plastburg
mailto:pietro.giovanoli@akh-wien.ac.at
http:http//www.fens2000.org
mailto:bna@liv.ac.uk
mailto:Intermkt@pavilion.co.uk


Joint Meeting with the Hungarian Physiological Society - Budapest, Hungary 27-29 May 2000 

GRANT APPLICATION FORM 

Surname (IN CAPITALS) Title & Forenames 

Work Address 

Email 

Date of Birth Membership No 

Work Tel Fax 

Appointment/Status Employer/Funding Body 

Funds are available towards the costs pf physiologists wishing to attend the meeting to present their work. The sum avail
able is not yet known, but it is hoped it will be £200-300. Applicants should also pursue other sources of funding. 

Details of employment or status:Pleasetick one box 
Member of UK/Irish department of Physiology or related sciences: Relationship with the Society:Please tick one box 

graduate student Mfee 
postdoctoral worker 1 Affiliate 
academic staff member o Candidate for Membership 
technical staff member D 
visitor 

*NHS Clinician not part of a Medical School 
__ 

INVITED S A R 
*Member of MRC or other UK research 

institute or equivalent SE 
*Other (please provide details) SE 

*NOTE: If you tick an asterisked box, please send a covering note explaining why you are asking for assistance from the Society. 

Title of Abstract: 

Other sources of funds: give details of other bodies to which you have applied or intend to apply for fund
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