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Welcome to Cambridge
 

Il 

Ri 

Department of Physiology, University of 
Cambridge 

On behalf of the whole department, I 
On bealf ofr theswole dneprtmnt,ad 
wish all our visitors an exciting and 
enjoyable visit to Cambridge. The last 
meetingsignalling, 

this time the 

Sweather will surelybe warmer! Both 

and this meeting 
years

were organised 
almost entirely by 
Alan Cattell and 
Aileen Briggs, so I 
am confident all 

Alan Cattell and Aileen their arrangements 
Briggs, local organisers of will run smoothly. 
the Cambridgemeeting 

The Physiological 
Laboratory of the University of 
Cambridge was established in the 
1880s, and the Department still retains 
its independence. We joined with 
Anatomy for the recent QAAHE 
paperchase, and indeed found them 
congenial. But we do not wish to set up 
an official relationship! We currently 
boast 28.7 established academic staff 

four academic-related staff, about 30 
postdocs and 26 postgraduates. There 
are also several nominally retired 
people who still work here, and many 

visitors. Each year we teach about 550 
first-year and 400 second-year medical, 
veterinary and natural science students, 
with around 35 specialising in 
physiology in the third year. The big 
drop between first and second years is 
not due to a high failure-rate, but arises 
from the much greater choice of second 
year subjects for the scientists than 
first-year ones. 

As I wrote in 1997, our research 
activities cover many areas of general 
and vertebrate physiology. We are 
particularly strong in the areas of (i) 
neurobiology, particularly sensorimotor 
mechanisms and development, (ii) cell 

especially intracellular 

calcium, (iii) membrane transport, (iv) 
mammalian functional genomics, (v) 
placental, fetal and perinatal
physiology, and (vi) neuroendocrine 

physiology. All this is well described on 
our web pages at
http://www.physiol.cam.ac.uk/, and 

David Warrington, Vic Matthews, Matthew 
Chapman and DannyKirk 

will be demonstrated to members and 
their guests at the meeting. I will focus 

instead on the main groups of support
staff. If the academics here are our first 
strength, the second is the number and 
quality of the support staff. Together 
they make it a great and productive 
pleasure to work in the department. I 

http:http://www.physiol.cam.ac.uk


am sure it is not only myself who gets 
an excellent service from them all! 
Since my arrival nearly four years ago, 
I have come to realise that they play a 
major role in our success in both 
research and teaching. I hope they 
realise that they are greatly appreciated. 

The department is housed in a 
magnificent listed building on the 
Downing Site near the centre of the 
city. Most of it was built early last 
century with money from the Company 
of Drapers, who clearly felt that 

P h y s i o l o g y 
deserved the best. 
The department 
has its own skilled 
maintenance staff, 
headed by David 
Warrington, who 
was originally 
taken on as an 
electrician in 

BrianSecker (front) with Alan Bishop, 1972. About 15 
Steve Jordanand ChrisAskham years ago he was 

made Chief 
Maintenance 

Engineer, and now knows the building 
inside out. His core staff are Vic 
Matthews the carpenter, Matthew 
Chapman and Danny Kirk. Between 
them, a team of cleaners, and a variety 
of outsiders brought in when needed, 
rooms are remodelled and upgraded 
with great skill and sensitivity. David is 
also responsible for the tea-room staff, 
Eve Sharp, Janet Richmond, Stephen 
Dowler and Mac MacBain, who keep 
everyone supplied with tea, coffee, 
cakes, and confectionery. The caffeine 
and glucose are essential for normal 
physiology. 
We still have our own mechanical 
workshop, with four full-time staff 
headed by Brian Secker. They have a 
large part of the basement well 
equipped with machinery and stores. 
Much of the teaching as well as 

research equipment is made by them, 
which allows us to run advanced 
practicals very cost-effectively. The 
basement workshop is complemented 
by our electronics 
workshop at the 
top of the building, 
run by Mick 
Swann with Simon 
Rietter. They can 
repair almost 
anything, and also 
build electronic 
equipment that is 
unobtainable Simon Reitter and Mick Swann, 
commercially. electronic wizards 

They even 
produce printed-circuit boards to their 
own design. The department has its own 
stores, run by David Butler and Ian 
Gardner, where common items are 
available and orders processed. Just 
above them is our accounts office, 

Fiona Duncan, Secretary with a 

capital S 

always willing to explain that 
unexpected item on our statements. It is 
normally run by Pamela Muggleston 
and Peter Garrett. The former is so 
highly valued by the 'Old Schools' (the 
central University administration) that 
she has been lent to help the group 
introducing the University's new 
electronic accounts and ordering 
system CAPSA. 

The department is skilfully and 



Anne Singh, MargaretBardy and Maree 
Carter 

tactfully administered by our 
Departmental Secretary, Fiona Duncan. 
Fiona manages the department in 
careful consultation with whoever is 
concerned. She recently gained an 
MBA degree from the Open University, 
but I suspect the majority of the people
management procedures taught are 
useless with Cambridge academics. 
Lion-taming - now that would be 
useful. The paperwork is all managed 
by a skilled team of office staff, headed 
by my secretary, the admirable Aileen 
Briggs. The other office staff are 

Margaret Bardy, 
Anne Singh,
Maree Carter andi 

Nicola Allanson. 

Another rare 

predecessors, Sir Bryan Matthews. An 
Epstein bust of Sir Bryan, generously 
lent by his widow Audrey, graces the 
south wall. 

On the same floor is the Computer, Art 
and Reprographics area. Here Trevor 
Carter may sometimes be found but is 
usually elsewhere fixing a problem PC. 
He now has a part-time assistant, Colin 
Edwards. As for artwork, we are very 
lucky to have our own artist, Dee 

Colin Edwards, Dee Hughes and 
Trevor Carteradvising student Lisa 
Goodall 

Hughes. She offers the full range of 

skills and artistic experiences. We lost 
our photographer, Peter Starling, last 

year when he retired and we were not 
departmenta 1allowed to replace him. The 

facility is our 
own library; now 

equipped with 
several PCs as 

LibrarianChrisRatcliff well as a sadlyd i m i n i s h i n g 

collection of current periodicals. The 
library is run by Christine Ratcliff with 

charm and efficiency and is particularly
popular with students as examinations 
approach. The old reading room was 

recently moved into what had been an 
analytical laboratory, increasing the 
total space and allowing the reading 
room to be made into our seminar 
room, named after one of my 

reprographics suite offers a useful and 
much cheaper alternative to taking 
work elsewhere. 

Cambridge is a flat city. To ensure thatphysiology students get at least some 

exercise all our teaching laboratories 
are at the top of the building. The 

m2largest lab at 460 is the 
Experimental Physiology lab for first
and second-year students. It is currentlye u p e o 0 p i s o t d n s 
equipped for 40 pairs of students, 
although with the growing popularity of 
physiology we often have more than 80 
students at a time. Each place has at its 
core the prize-winning EPIC data 



recording and 
display system, 
designed by Roger 
Carpenter. The lab is 
serviced by Nigel 
Prime and Scott 
Gentle under the 
direction of our 
principal Assistant 
Alan Cattell. 

We still teachNigel Prime (back) and Scott 	 histology, though for 
medical and 

veterinary students 
from October this will be under the 
direction of an inter-departmental 
panel. Our Histology 	 Teaching 
Laboratory has the highest ceiling in 
the building, complete with balcony, 
and has space for 100 student 
microscopes. We will shortly 	install 16 
video camera and PC setups to allow 
more computer-assisted teaching. All 
material is prepared, and the laboratory 
managed, by Anita Shelley and her 
assistants Mel Quy and 	 Christine 
Burford. They have a large preparation 
room where they also serve the 

Mel Quy, Anita Shelley and 
Christine Burfordchecking slides 

histology needs of those researchers 
who like to combine a structural 
approach with their functional studies. 
Indeed, the department still has its own 
electron microscope. The Faculty would 

prefer us to use, at great expense, the 
Faculty of Biology's own Multi-
Imaging Centre housed in the Anatomy 
Department. 

Our final-year 

students have 
the rare treat of 
a term's worth 
of advanced 

practicals in 
their run ownby lab,Paul PaulFrostand Jo Horton.Paulwould 
Frost and Jo prefer to gofishing 

Horton. For the 
rest of the year this space is used for 
projects. As well as the general and 
teaching assistant staff mentioned 
above, individual research groups also 
have dedicated technical staff. Those 
working in the main building include 
Malcolm Bloomfield, David Brown, 
Nuala Daw, Clare Ellis, Dorothy 
Gibson, June Goose, Jon Holditch, 
Lynn Macdonald and Elizabeth Rice. 

Our final-year teaching is under our 
own control, with joint Psychology-
Physiology run by the two departments, 
subject to the guidance of the Faculty 
Board, the Natural Sciences Tripos 
Committee and the Education 
Committee of the General Board. Our 
first- and second-year teaching, alas, 
has fallen into the hands of a variety of 
interdepartmental committees. To cut 
short a long and Byzantine story, from 
October 2000 our first-year medical 
and veterinary students will be taught 
Homeostasis instead of Physiology, and 
our science students will have 
Physiology of Organisms rather that 

plain Physiology. PoO will be taught 
interdepartmentally, by the Plant 
Sciences, Zoology, Experimental 
Psychology and perhaps Biochemistry 
Departments as well as by Physiology. 
We will enjoy learning about all the the 



similarities and differences in the way convenient for 
various organisms from bacteria the Officers? 
upwards solve the many problems of Would we 
living on this planet. welcome an 

annual meeting 
In October 2001 all the second-year of the Society 
courses in which we teach will also here again, I 
change, so that scientists may take a hear you ask? 
new interdepartmental Neurobiology Yes, of course. 
course as well as a revised Physiology 
course. Medical and veterinary students Roger Thomas 

will take Neurobiology with Human or 
Animal Behaviour and Scientific and Roger Thomas 
Social Aspects of Reproduction and Dept of Physiology 
Populations (I am not making this up). University of Cambridge 
No doubt it will all make sense 
eventually. Another big change is that 
the second MB will have questions 
mostly requiring the choice of the best 
answer from five given. It will be 
machine-marked. The Tripos will be 
examined primarily with essay 
questions thus running second MB 
resits will be much simpler. 

I hope the sun will shine again during 
this year's meeting. In my physiological 
youth about 30-40 years ago the sun 
always shone during the summer 
meetings in Oxford and Cambridge, 
which were then an annual treat. But 
now it seems that members of the 
Society do not really enjoy meetings as 
they used to. There were in those far-off 
days 9 or 10 meetings a year, mainly 
admittedly of only one day, held all over 
the country. They had the beneficial 
effect of stimulating the host 
departments to put on a good show, and 
allowed most members to demonstrate 
their research in their own labs. Now 
the Society's role in facilitating 
meetings between active physiologists 
seems to be in decline. How long before 
we have our meetings just once a year, 
probably in a soulless conference centre 
in the Midlands - so much more 

Photographycourtesy of the author,Roger Thomas. 



FAR FROM CAJAL-SHERRINGTON'S GALAXY: NON-SYNAPTIC
 
CHEMICAL INTERACTION IN THE CNS AND PERIPHERY
 

As an introduction to the Budapest Meeting, Sylvester Vizi gives a personal view of 
non-synaptic interactionsbetieen neurones. 

After Golgi had suggested that the 
nervous system was a continuum, 
Ram6n-y-Cajal succeeded in proving that 
nerve cells are independent units, 
separated from each other (cf. Tansey, 
1997). Sherrington (1897) has named the 
separation between the two neurons 
"synapse" ("... such a special connection 
of one nerve cell with another might be 
called a synapse") and thereby Ram6n-y-
Cajal and Sherrington have laid the basis 
of modem neuroscience: synapse became 
the structural basis of interaction between 
neurons. 

Thomas Elliott, a student of Langley at 
Cambridge obtained the first evidence of 
chemical transmission between nerve 
ending and target cell: "... the change of 
tension of the muscle fibre, is perhaps a 
mechanism developed out of the muscle 
cell in response to its union with the 
synapsing sympathetic fibre. Adrenaline 
might then be the chemical stimulation 
liberated on each occasion when the 
impulse arrives at the periphery" (Elliott, 
1904). The idea of chemical transmission 
was finally proved by the works of Dixon, 

Dale and Loewi with acetylcholine 
(ACh). 

The discovery of intracellular recording 
technique and electronmicroscopy 
rendered the neuromuscular junction as a 
model of chemical signal transmission at 
a synapse and provided evidence that 
transmitter is stored in vesicles and 
released into the synaptic cleft in quanta. 
Since then our way of thinking about the 
intercellular transmission of information 
has been dominated by the knowledge 
gained from these studies. Thereafter itgaibeegenedfr y thafter titthesstd 
has been generally accepted that synaptic 
circuits and quantally released 
transmitters mediate all of the interactions 
in the central nervous system underlying 

e.g. behaviours or motor functions. 

Functional interaction between 
neurons without synaptic contact 
Neurochemical (Vizi, 1980a,b, 1984; 
Fuxe and Agnati, 1991; cf. Vizi and Kiss, 
1998; Vizi, 2000) and morphological (cf. 
Descarries et al., 1991) evidence has 
shown that some neurotransmitters may 
be released from nonsynaptic sites (Fig. 
1)for diffusion to target cells more distant 
than those observed in synaptic 
transmission or just to the next 
neighbouring synapse (spill-over, 
Barbour and Hdiusser, 1997; Rusakov et 
al., 1999). It has been shown in the gut 
(Paton and Vizi, 1969; Vizi and Knoll, 
1971) and brain (Vizi, 1980b) that in 
response to activation of the 
noradrenergic neurons or administration 
of noradrenaline (NA), there was an 
adrenoceptor-mediated inhibition of ACh 
release from neighbouring cholinergic 
terminals without being any morphologic 
(synaptic) contact between them. The 
blockade of U2 -adrenoceptors or lesion of 

increase of cholinergic transmission 

(Vizi, 1980b; Vizi and Ldbos, 1991) 
indicating a tonic control of cholinergic 
transmission by NA. Similar interactions 
were observed between nigro-striatal 
dopaminergic input and cholinergic 
interneurones. The dopaminergic 
terminals only made synaptic contacts 
with giant cholinergic cells if the rats 
were reinnervated with nigral transplants 
(Freund et al., 1985) after nigro-striatal 
dopaminergic lesion. In the central 
nervous system and in the periphery there 
are several other example of tonic 
presynaptic interactions between different 
transmitters. These findings indicate that 
there is functional interaction 
(presynaptic inhibition) between neurons 



without any synaptic contact (Vizi, 1984). 
The nonsynaptic interactions between 
neurons would be a form of 
communication transitional between 
discrete classical neurotransmission (in 
Sherrington's synapse) and the relatively 
non-specific neuroendocrine secretion. 
Recent findings indicate that in addition 
to monoamines (NA, dopamine, and 
serotonin), other transmitters, such as 
ACh (Descarries et al., 1997) and nitric 
oxide (NO; Dawson and Snyder, 1994), 
also may be involved in these nonsynaptic 
interactions. 

Nonsynaptic varicosities 
It is generally accepted that some axons 
both in the CNS and in the autonomic 
nervous system form varicose (boutons-

•--. inerve 

---- oLn 

k. 


sy-i 

en-passant) branches. The axo-axonic 
synapse is the anatomical correlate of 
presynaptic modulation, but there are 
convincing anatomical evidences (cf. 
Descarries et al., 1991) that 
noradrenergic, serotonergic, 
dopaminergic, and cholinergic 
varicosities in the CNS in a rather high 
percentage do not make synaptic contact. 
For example a very low synaptic 
incidence of monoaminergic innervation 
(5-20%) has already been documented in 
the adult rat cortex, hippocampus, dorsal 
horn of the spinal cord (Ridet et al., 
1993), and cerebellum. These boutons are 
equipped with different receptors (Vizi 
and Ldbos, 1991; cf. Vizi and Kiss, 1998) 
and able to accept messages transmitted 
by endogenous ligands of both vesicular 
([Ca2+]o-dependent) and cytoplasmic 

([Ca2+]o-independent) origin. These 
presynaptic receptors play an important 
role in auto- and heteroreceptor-mediated 
modulation of transmitter release. It was 
not until the late 1960s that the concept of 
presynaptic receptors (i.e., receptors on 

endings, as opposed to postsynaptic 
receptors on effector cells) was proposed 
and the hypothesis advanced that 
presynaptic receptor mechanisms are 
involved in the modulation of neuronal 
ACh and NA release via ac&- and 

.. omuscarinic heteroreceptors (Lffelholz 

Figure 1. Scheme of synaptic and nonsynaptic 
communications. Note the distance between pre-
andpostsynaptic sites is in the range of 20-100 
nm and the concentration of transmitteris in mM 
range. At nonsynaptic communication the 
distance is few .,sometimes even few 100 and 
1000 y. The transmitterreleasefrom nonsynaptic 
varicosities should diffuse far awayfrom release 
sites to reach the target neurons (e.g. varicose 
presynapticsites) equipped with receptorsofhigh 
affinity. The concentration of transmitter in the 
vicinity ofreceptorsable to acceptthe message is 
0.1-5 pM. 

and Muscholl, 1969; Vizi, 1968; Paton 
and Vizi, 1969) provided the release is 
[Cal+]o-dependent. This was later 

extended for autoreceptors. 

The hippocampus is very rich in 
noradrenergic innervation originating 
from the locus ceruleus. Fine varicose
 

axons are present in every layer of the 
hippocampus, but the overwhelming 
majority of varicosities (2.1 million/mm3) 
do not make synaptic contact. It means 
that each varicosity, provided they are 

evenly distributed may control a volume 
of -500 gm3 . The distance between 
varicosities plays an important role in 

setting the concentration of transmitters in 



the extracellular space, because the 
concentration of transmitter drops in a 
function of 3. This means that -10 jtm is 
the average distance between each 
varicosity (Fig. 2), but they are not evenly 
distributed, indicating that there are 
regions in which the local concentration 

Figure 2. The overwhelming majority of 
noradrenergic,dopaminergic, serotonergic, even 
cholinergic varicosities does not make synaptic 
contacts. They are the sites of release also 
equipped with receptors sensitive to other 
transmitters with modulatory role. In the 
hippocampus (Vizi andKiss, 1999; Vizi, 2000) the 
noradrenergicvaricosities (see the Fig.) do not 
make synaptic contacts. The average distance 
between varicosities (provided they are evenly 
distributed)is 10yu m in average, 

of transmitters could be much higher. 
Therefore the volume of modulation 
depends on several conditions. 

Extracellular space 
Using microdialysis it has been shown 
that virtually all the transmitters in the 
CNS are present in the extracellular 
space. The volume of this space accessible 
for the transmitter also determines the 
peak concentration of transmitter (cf. 
Barbour and Hiuser, 1997). This could be 
the reason why Fuxe and Agnati (1991) 
later named the nonsynaptic transmission 
volume transmission. It has been shown 
(cf. Nicholson and Rice, 1991) that the 

extracellular space is -12-25 % of the 
brain volume. Neuronal activity-induced 
changes of extracellular space in excitable 
tissues are a well known phenomenon. In 
response to neuronal activity and in 
parallel to an increase in [K ]o, shrinkage 
of the extracellular space can be observed 

in vivo (cf. Holthoff and Witte, 1998). 
This, in fact, can also influence the 
concentration of transmitters released into 
the extracellular space. 

Another important factor is the amount of 
transmitterreleased from axon terminals. 
A critical aspect of nonsynaptic 
interaction theory is that a given neuron 
with its numerous nonsynaptically ending 
varicosities (which could be a few 
hundred thousands!) need not, by itself, 
be of sufficient strength to significantly 
change the extraneuronal concentration of 
the transmitter. If that neuron is fired at 
the same time as a number of other 
neurons their concerted action may be 
able to increase transmitter concentration 
in the extracellular space to such a level 
that a large field will be influenced; of 

course only those neurons whose 
terminals or dendrites are equipped with 
the appropriate receptors. If, in contrast, 
a given neuron fires asynchronously with 

effect on the target cell. 

The extracellular concentration of 
transmitters may, therefore vary from site 
to site and from time to time even if the 
varicosities are distributed uniformly, (but 

they are not evenly distributed!), because 
there is possibility of spatial and temporal 
summation of endogenous ligands 
released from varicosities. Since different 
neurones without synaptic contact release 
different transmitters into the extracellular 
space and only some remote target cells 
possess receptors for these ligands 
therefore specific transfer of information 
is ensured. 

The origin of the transmitter could be 



either vesicular or cytoplasmic. Only the 
vesicular [Ca 2+]odependent release is 

subject to presynaptic modulation, the 
release of cytoplasmic origin can not be 
modulated. Convincing evidence was 
obtained that beside [Ca2+]o dependent, 

vesicular release there is a [Ca 2+]o-

independent release of transmitters. E.g.
ouabin, N/K-ctivtednhiitorof 

ouaeeleain, inhiio Na/aCvatof 
ATPase releases ACh in a [Ca 2+]o-

independent manner from the Auerbach 
plexus (Paton et al., 1971; Vizi, 1972), 
from the cholinergic terminals of the 
cortex (Vizi, 1977) even from the 
neuromuscular junction where this type of 
release is nonquantal in nature (Katz and 
Miledi, 1977; Vizi and Vyskocil, 1979) 
and in amount is much greater than the 
amount due to spontaneous miniature 
end-plate potentials (Vizi and Vyskocil, 
1979). 

It is therefore suggested, that precise 
anatomical arrangements between axon 
terminals and target cells may not always 
be needed or even desirable. The point-to-
point connections is just the digital fast 
connection system in which the message 
is coded by frequency of impulse and 
length of train. Nonsynaptic 
communication provides a possibility of 
analog-type of modulation in which the 
origin of transmitters (modulators) could 
be cytoplasmic. 

Nonsynaptic receptors 
It has been shown thaat fchesbetween 
release sites and localization of receptors 
sensitive to the chemical signal are 
exceptions rather than the rule 
(Herkenham, 1987). The conclusion 
(Herkenham, 1987) drawn from this 
"mismatch" problem was that mismatches 

reflect on existence of high-affinity 

nonsynaptic receptors that are able to 
mediate nonsynaptic, (Vizi, 1980a), 
parasynaptic" (Schmitt, 1984) signal 

transmission. 

There are extrasynaptic receptors in both 
CNS and in the autonomic nervous 
system (Somogyi et al., 1989; 
Herkenham, 1987; Rusakov et al., 1998; 
Nusser et al., 1998; Sattler et al., 2000; cf. 
Vizi, 2000). These receptors are of high 

affinity, therefore they may play a 
physiological role in accepting chemical 

a ro fa aay preleas eis Bmess 
messages from far away release sites. But 
even when they do not differ in affinity 
from synaptic receptors, they may be 

utilized at different level of neuronal 
activity (Somogyi et al., 1989). These 
nonsynaptic receptors are mainly of 
pharmacologicalimportance (Vizi, 2000) 
because they are easily reached at low 
concentrations (0.1-5gM) by drugs taken 
orally and they could be occupied by 
endogenous ligands in extraordinary 
conditions. 

Somogyi et al., (1989) showed in 

cerebellum that at low levels of neuronal 
activity, GABA released in moderate 
amounts can be removed by reuptake or 
glial uptake without reaching 
extrasynaptic sites. However, at high 
levels of activity much more GABA is 
released and GABA is able to reach the 
extrasynaptic GABA receptors. Mody et 
al., (1994) provided evidence that 
GABAB extrasynaptic receptors can be 
only activated if intemeurons are firing 
synchronously. Barbour and Musser 
(1997) showed that glutamate mediated 
crosstalk between neighbouring spine 
synapses will not activate AMPA/NMDA 
receptors, unless many synapses located 
next to the silent synapse are activated in 
concert. 

Nonsynaptic messages without local 

receptors 
Transporters located in the neuronal 
plasma membrane play a very important
role in terminating synaptic events, 
removing transmitters from the synapse, 
from the extracellular space, limiting the 
activation of auto- and heteroreceptors 

expressed in both intra- and 



extrasynaptically and thereby reducing 
the lifetime and concentration of 
transmitters. 

Within the last few years, evidence has 
accumulated that nitric oxide (NO) and 
carbon monoxide are present in the CNS 
(Moncada et al., 1997) and are able to 
operate as signal transmitters. They are 
liberated as gases and then they simply 
diffuse far away from their synthesis site, 
able to activate G proteins of remote cells 
and influence transporters. It has been 
shown that the free radical NO might play 
a role as an intercellular messenger in the 
brain (Garthwaite et al., 1988). One of 
the physiological functions of NO may be 
to prevent the uptake of different 
neurotransmitters. The synthesis of NO in 
the CNS is mainly linked to the activation 
of NMDA receptors by glutamate (Glu). 
These findings suggest that Glu released 
from axon terminals increases NO 
production via NMDA receptor activation 
and is able to potentiate the release of Glu 
and other transmitters from the 
neighbouring synapses. With a half-life of 
a few seconds, NO generated at a single 
point source should be able to influence 
function within a sphere with a diameter 
of 300 to 350 /um (Garthwaite and 
Boulton, 1995), which is very large 
compared to the dimensions of a synapse. 
According to Gally et al. (1990), NO may 
diffuse up to 100/dm in 5 s. Therefore, it 
is suggested that NO is an ideal 
endogenous substance for nonsynaptic 
interaction and may transmit long-
distance messages from transmitters 
released synaptically (e.g., Glu) 
exclusively released into the synaptic gap. 

Promiscuity of nonsynaptic 
receptors and transporters 
These receptors and transporters, having 
no synaptic arrangements, are 
promiscuous and accessible to chemicals 
released from numerous synapses and/or 
nonsynaptic boutons. They are certainly 
accessible to drugs taken by the patients 

with agonist/antagonist activity on these 
receptors. These nonsynaptic receptors 
and transporters account at least partially 
for the therapeutic effect of some drugs 
present in the plasma and extracellular 
fluid in M concentrations. It is important 
to mention that in the synapse the 
concentration of endogenous ligands is in 
the millimolar range. 

The nonsynaptic interactions are 
specialized to function on a time scale of 
seconds (minutes) and a distance scale of 
hundreds of micrometers. These receptors 
and transporters of high affinity have 
many implications for psychiatry for 
understanding e.g. depression, changes in 
mood, in appetite, affective illnesses etc. 
It is suggested that many drugs applied in 
psychiatric diseases exert their effects 
after diffusion through extracellular 
spaces and may mimic the mode or may 
influence the effect of endogenous 
ligands. 

Nonsynaptic interaction between 
autonomic nervous system and 
target cells 
It has been long known that in many cases 
the autonomic nervous system does not 
make contact with effector cells (e.g. 
noradrenergic innervation with vessel or 
intestinal smooth muscle etc.). 
Nevertheless, transmitter release from 
varicose terminals of the autonomic 
nervous system is subject to presynaptic 
receptor-mediated modulation by other 
endogenous ligands and is able to reach 
target cells and produce responses. 

It has been shown, that in addition to 

hypophyseal control, steroid synthesis
and secretion in the adrenal cortex is 
under direct local neural modulation. 
Recently obtained morphological and 
neurochemical evidence (Vizi et al., 1992; 
1993) has shown that a substantial 
proportion of the adrenergic nerve 
endings lie in close proximity to zona 
glomerulosa cells without making 



synaptic contact, and this provides 
morphological evidence for a direct local 
modulatory role of catecholamines in 
steroid secretion boosted by ACTH and 
angiotensin. These noradrenergic 
neurones, like other noradrenergic 
neurones in the central nervous system 
are able to take up dopamine (DA) and to 
release both NA and DA when neuronal 
activity drives them to do so (Vizi et al., 
1993). This nonsynaptic arrangement 
provides the possibility of a local fine 
tuning of steroid synthesis and secretion 
via stimulation of DA, and/or DA2 

receptors located on the surface of 
glomerulosa cells. 

A very similar nonsynaptic interaction 
exists between sympathetic nervous 
system and immune cells (cf.Vizi, 1998). 
Noradrenaline released from nonsynaptic 
varicosities inhibits proinflammatory 
(TNF-c, IL-I, IL-12) and activates 
antiinflammatory (IL- 10) cytokine 
production via a 2-adrenoceptors 

expressed on surface of immune cells. 
Therefore the actual activity of the 

sympathetic nervous system (e.g. during 
stress) plays an important role in setting 
Th 1/Th2 balance, therefore any 
presynaptic and also nonsynaptic

SE. 

modulation of NA release, e.g. by 
adenosine/ATP during ischemia, by drugs 
(cL2-adrenoceptor antagonists!) etc. is able 

to affect immune responses to infection or 
psychologically noxious stimuli, 

Summary 
The nonsynaptic chemical commun-

ication between neurons, and between 
neurones and target cells via both pre- and 
postsynaptic sites seems likely to achieve 

growing recognition. This system has a 
similar degree of selectivity to that of 

synaptic circuitry but have, in addition, a 
domain of versatility and plasticity in 

"hardwired" circuitry. The brain is a 
wired instrument, but its neurons, besides 
cabled information processing (through 

synapses), are capable of talking to each 
other without synaptic contact. It is 
suggested, therefore that the nonsynaptic 
tonic modulation of chemical 
transmission plays a physiological role in 
the brain in shaping emotion, behaviour 
or learning processes, or in controlling the 
balance between sympathetic and 
parasympathetic nervous system or the 
nonsynaptically released transmitter is 
able to produce responses of the target 
cells and a local fine tuning of cytokine 
production, steroid secretion and possible 
many other functions not yet discovered. 
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HYPOXIC PULMONARY VASOCONSTRICTION: THE
 
POTASSIUM CHANNEL QUESTION
 

In this articleAlison Gurn T explores the role qfpotassimn channels amongst the 
multiple mechanisms in volved in hvpoxic pulmonaty vascoconstriction. 

Potassium channels can act as sensors of 
oxygen in a wide range of tissues. In the 
pulmonary circulation they have been 
proposed to act as mediators of the 
vasoconstrictor response to hypoxia, 
known as hypoxic pulmonary 
vasoconstriction or HPV The general 
hypothesis is that oxygen deprivation 
causes potassium channel inhibition in 
pulmonary artery smooth muscle cells, 
leading to membrane depolarization, 
opening of voltage-gated calcium 
channels and Ca2 influx. This in turn 
triggers smooth muscle contraction and 
vasoconstriction. Following the 
discovery by Post and colleagues in 1992 
that hypoxia can inhibit potassium 
channels in pulmonary artery smooth 
muscle cells, this hypothesis has rapidly 
become accepted in many circles as a 
major mechanism underlying HPV 
Since HPV provides an important 
mechanism for optimising the transfer of 
oxygen from air to blood, it is not 
surprising that this discovery has 
provoked a burst of activity in 
laboratories around the world, in 
attempts to identify the K channel 
responsible for HPV at the molecular 
level. It would surely be an important 
breakthrough. But is this activity 
premature? Much of our understanding 

of oxygen-sensitive K currents in 
pulmonary artery comes from studies at 
the whole-cell level, where the currents 
represent a complex mixture of K 
channels. There is a lack of agreement 
over which macroscopic current 
mediates hypoxia-induced depolar-
ization and, although several K channel 
isoforms have been proposed to mediate 
HPV, it is still unclear how they relate to 
the K+ currents in native pulmonary 
artery cells. Even the basic premise, that 

K channel inhibition mediates HPV, is 
itself open to question. Sceptics would 
argue that it plays at most a minor role. 

Kv channels as candidates for HPV 
A widely held view is that inhibition of 
voltage-gated, delayed rectifier K (Kv) 
channels is responsible for the 
depolarizing action of hypoxia. The 
evidence centres around two major 
observations: that hypoxia inhibits a K 
current with characteristics of delayed 
rectifier channels and 4-aminopyridine; 
an inhibitor of delayed rectifier channels, 
mimics the effects of hypoxia on 
membrane potential and K' current. 
Something that often appears to be 
overlooked is that if a potassium channel 
is to contribute to the depolarizing action 
of hypoxia, then it must be active and 
inhibited by hypoxia at the resting 
membrane potential, which in pulmonary 
artery smooth muscle cells is -40 to -50 
mV. Although hypoxia has pronounced 
effects on delayed rectifier K+ currents at 
positive potentials, there is often a 
distinct lack of these currents at 
potentials close to the resting level. This 
argues against delayed rectifier channels 
as the primary mediators of hypoxic 
depolarization. My view is that these 
channels are more likely to come into 

play after the initial depolarization, 
which would activate delayed rectifier 
channels along with voltage-gated Ca 
channels. By inhibiting delayed rectifier 
channels, hypoxia would limit their 
ability to counteract the initial 
depolarization, thereby enhancing 
membrane excitability. Roland 
Kozlowski's group have demonstrated a 
need for an initial 'priming' 
depolarization in rat pulmonary artery 
myocytes (Turner & Kozlowski, 1997). 



K channels active at resting potential 
There is increasing evidence that K 
channels other than delayed rectifiers 
control resting potential. My own group 
found that hypoxia can depolarize 
pulmonary artery smooth muscle cells by 
inhibiting a low threshold, voltage-gated 
K current (IKN), which was clearly 

distinct from the delayed rectifier on the 

basis of differential pharmacology, 
voltage sensitivity and kinetics 
(Osipenko et al, 1997) This current is 
slow to activate in response to a 
depolaring step (- Is), it activates above 
-70 mV, is fully active by -40 mV and 
does not inactivate. Importantly, it is 
50% activated at the resting membrane 
potential. Its sensitivity to 4-
aminopyridine is similar to delayed 
rectifier currents, but it is block of this 
current, not delayed rectifier, that 
mediates the depolarizing action of the 
drug in pulmonary artery (Osipenko et 
al, 1997; 1998). The properties of IKN do 

not immediately suggest what molecular 
class of K channel might underlie it. 
Patel and colleagues (1997) suggest that 
it is a type of delayed rectifier formed by 
heteromeric Kv2.1/Kv9.3 channels, 
which are active at resting potential and 
inhibited by hypoxia and K-channel 

blockers with comparable sensitivity to 

IKN. There are however sufficient 

differences in voltage sensitivity, kinetics 
and pharmacology between the native 

and Kv2. 1/Kv9.3 currents to suspect that 
its identity has yet to be determined. 

Even in carotid body type I cells, where 
inhibition of delayed rectifier channels 
was first proposed to mediate a 
physiological response to hypoxia 
(Lopez-Barneo et al, 1988), the role of 
these channels is now being questioned. 
Keith Buckler suggests that hypoxia 
depolarizes these cells by inhibiting a 
voltage-independent, background K 
current (Buckler, 1999). Although the 
molecular correlates of this current are 

unknown, its properties bear a striking 
resemblance to TASK and TREK, 
members of a structural class of K 
channels with two pore-forming and four 
transmembrane domains. A TASK-like 
channel has also been proposed to 
mediate hypoxia-dependent depolar
ization in neuroepithelial bodies of the 

airways (O'Kelly et al, 1999). As yet 

though, the 02 sensitivity of TASK 

channels has not been investigated and 
they have yet to be directly linked with 
hypoxia-dependent depolarization. 
Channels of the two-pore class are open 
at resting potentials and are therefore 
attractive candidates for mediating the 
effects of agents that cause membrane 
depolarization. Voltage-independent 
currents compatible with these channels 
have not yet been reported in pulmonary 
artery cells. This does not rule them out, 
because pulmonary artery smooth 
muscle cells have a high input resistance, 
so very small currents, which may be 

difficult to detect, could have 
pronounced effects on membrane 
potential. Using RT-PCR and 
immunocytochemistry, Oleg Osipenko in 
my group has found evidence for the 
expression of a TASK-like channel in 
pulmonary artery smooth muscle 

(unpublished), but until we can match 

this with a native current, such as IKN, we 

can only speculate on its possible 
function. 

Molecular identification of oxygen
sensing K channels 
At the molecular level, hypoxia has been 
found to inhibit at least three subtypes of 

delayed rectifier channel cu-subunit, 
namely Kv2.1 (Patel et al, 1997), Kvl.2 
(Hulme et al, 1999) and Kv3.1 
(Osipenko et al, 2000). These subunits 
are all present in pulmonary artery, but it 
is unclear whether all, if any, contribute 
to HPV All three form channels that 
activate only at rather positive membrane 
potentials, so are unlikely to mediate 



hypoxia-dependent depolarization, 
These ox-subunits could however play a 
role in oxygen sensing when expressed 
as part of a heteromeric channel. As 
described above, heteromeric 
Kv2.1/Kv9.3 channels retain oxygen 
sensitivity, activate at negative potentials 
and are better candidates for a role in 
HPV than Kv2.1 alone (Patel et al, 
1997). Similarly, Kvl.5 u.-subunits can 
co-assemble with Kvl.2 to form a 
channel that retains oxygen sensitivity 
and activates at more appropriate 
membrane potentials than Kvl.2 alone 
(Hulme et al, 1999). Potassium channel 
P subunits could be important in the 
formation of 0 2-sensing channels as the 

KvIl.2 subunit was found to confer 02 

sensitivity on the normally oxygen-
insensitive Kv4.2 channel (Perez-Garcia 

et al, 1999). In addition, although 
hypoxia consistently inhibited Kv.2 and 

Kv2.1 when they were expressed in L 

cells, which naturally express Kv32.1 

subunits (Hulme et al, 1999), it failed to 
inhibit Kvl.2 expressed in B82 cells 

(Osipenko et al, 2000) and inhibited 
Kv2.1 in only a subset of cos cells (Patel 
et al, 1997). Since native K channels 
couald be97). forme e m llcould be form ed from multiple
combinations of u and/or f3 subunits,
tracking down the molecular 
composition of the O2-sensing K 

currents is likely to be an onerous task. 

chanelue frhiom tvasoconstriction 
TheoxygeKchanneln 
The oxygen-sensing K channel subtypes 

identified so far appear to be modulated 

by oxygen in different ways. Perhaps this 

can provide clues to the identities of the 

oxygen-sensing currents in pulmonary 

artery. Kv3.1 channels are modulated by 

hypoxia through a fairly direct,
membrane-delith g atfary decemembanedeliite patway becuse 
the inhibition is retained in cell-free 
membrane membanepathes(Osienk etalcellspatches (Osipenko et al, 

2000). Similarly direct inhibition has 

excised from oxygen-sensing carotid 
body cells (Ganfornina et al, 1991), 
PC12 cells (Conforti & Millhorn, 1997) 
and central neurones (Jiang & Haddad, 
1995). Modulation of Kvl.2 or Kv2.1 by 
hypoxia probably involves less direct 
mechanisms. They have not yet been 
tested in cell-free membrane patches, but 
since the ability of hypoxia to modulate 
the activity of these channels is lost in 
some cells, a direct interaction seems 
unlikely. A variety of mechanisms have 
been proposed to account for K channel 
inhibition by hypoxia in pulmonary 
artery smooth muscle cells. These range 
from a membrane-bound haem protein 
(possibly part of the channel) or NADPH 

oxidase to changes in the cytosolic ratio 

of redox couples and inhibition by 
cytosolic Ca2 . However, no one has yet 

reported the effects of hypoxia on 

pulmonary artery K channels in cell-free 

membranes. This would seem a 

potentially useful approach to clarifying 

the contribution of different K channel 
subtypes. 

Do potassium channels mediate HPV?K-channel inhibition is clearly linked to 
the physiological response to hypoxia int d 

excitation of 

c r 
carotid 

b d
body 

y e
type I

I c l scells, h rwhere 
depolarization and increased action 
potential
transmitter 

firing stimulate 
secretion and 

neuro

afferent nerve fibres. The link between K 
channel inhibition and pulmonary 

is much less clear. A 
major role has been proposed for 
intracellular Ca2 release in HPV In fact 

Ktcel in and membane 

depolarization may be a consequence of 

Ca2 release (Post et al, 1995), rather 

than the primary trigger of a rise in Ca2. 

It has not even been agreed that smooth 

Ihanoevnbnagrethtsoh
muscle is the primary sensor of hypoxia.A prominent theory is that endothelial 
cellsmare the ry ss andomeia 

are the primary sensor and mediatorof HPV (Wadsworth, 1994; Ward & 

on 19) Hpoxia could 

Aaronson, 1999). Hypoxia could inhibitinmembanepathesthe productionbeen recordedbeenrecrdein membrane patches of NO by endothelial 



cells, thereby removing an inhibitory 
influence on the smooth muscle, or cause 

the release of a vasoconstrictor factor. 
But no one has yet been able to 
convincingly demonstrate a requirement 

for NO or identify a vasoconstrictor 
substance released by oxygen 
deprivation. Jeremy Ward and Phil 

Aaronson's group have obtained clear 

evidence against a primary role for K 

channels in HPV (Ward et al, 1999). 

They find that HPV persists in rat 
pulmonary artery rings under conditions 
that prevent ion flux through K channels 
from contributing to the response. All 
the same, we know that K channel 
activity can influence pulmonary 
vascular tone, so even if K channels are 

not the primary mediators of HPV, they 
probably play a role 	 in shaping the 

of pulmonarycontractile response 
arteries to hypoxia. HPV almost 
certainly involves multiple mechanisms 

operating in concert to ensure a rapid and 
sustained response. Sorting out these 
mechanisms will keep us occupied for 

some time to come. 

Alison M Gurney ando 
Dept ofPhysiology a 
Pharmacology 
University ofStrathclyde 
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GROWING OLDER MAY NOT MEAN DETERIORATION 

In this article,F Carswell suggests that age is a poorpredictorof either 
ability or maturity. 

At present in our society youth and to be 
young are held in high esteem. One reason 
for this fashion is the greater strength and 
speed ofyoung adults. Another reason is the 
recognition of the importance of childhood 
in determining the attributes of the mature 
adult. As a one-time consultant 
paediatrician I am rightly impressed by the 
potential inherent in the young - notably to 
change and develop. However, youth in 
itself merely indicates potential, not 
necessarily subsequent or even present 
performance and there are dangers in such a 
cult. Young people are commonly naive to 
the nature of problems; they may not 
appreciate the real difficulties of a task. The 
emotional turmoil associated with moving 
from childhood to adulthood potentially 
distorts or delays the growth of that 
understanding. Experience, effectively 
taught, should be valuable to them. The 
experience and understanding that comes 
with age is apparently respected in society. 
Thus in clinical medicine we regularly draw 
up lists of proper knowledge skills and 
experience for undergraduates, 
postgraduates and consultants. These two, 
apparently opposing, ideas perpetually need 
to be reconciled. 

By an academic accident, I have some 
measurements of myself which may give 
some indication of my physical and 
intellectual alteration from 46 to 61. These 
observations are not unique nor am I 
exceptional but they do not appear to 
correspond to societal expectations. 

Running and Waiting 
As a distance runner from my school days 
and an academic, I have recorded my times 
for distance runs since 1983. The figure 
shows the time taken to run the first three 
miles - carried out most week-ends over a 
fifteen-year period (including my sixtieth 
birthday). These figures should give an 
indication of my potential physical decline 
with age. All the times and distances were 

accurately recorded immediately on 
completion of the run; the distance was 
measured against my car milometer. The 
terrain over which I run has changed a little, 
principally because of a house move in 1988, 
so I now enjoy a hillier run to and from the 
house. The distances there which were not 
all accessible to the car, were assessed by the 
pedometer( JDTS Silva Ltd), calibrated 
against the car milometer. Over these years, 
I have tended to run shorter distances, 
especially since my last marathon, in 1985 (3 
hrs 27 minutes) but the initial 3 miles and 
the subsequent distance are usually run at 
the same speed. Standard errors were 
calculated for the (0) run symbols but were 
so small that markings would not be visible. 

It is difficult to obtain some appropriate 
measure for my potential mental change 
because my work pattern has altered over the 
years and my ability to delegate has grown 
considerably, but perhaps my internationally 
published peer-reviewed papers (0) give 
some indication (see Figure 1 on page 18). 
In the figure I also show which of these 
(chapters and committee reports (*)) are 
associated with my increasing academic/ 
bureaucratic load which leaves less time for 
experimental research. 

Abundant Recompense ? 
The lack of major change in my physical 
fitness (although there is a statistically 
significant increase in my running time over 
the period) surprises me. This can be 
ascribed to lack of motivation because I run 
for pleasure now rather than as training. If 
one of my fit sons goes out with me, I 
commonly complete the usual four mile run 
1-2 minutes earlier. 

My paper publication rate does not show any 
overt decline with age. Naturally I accept 
that papers are only one aspect of an 
academic clinician's work. I do not claim to 
be the same as I was when young but 
perhaps as in Wordsworth's poem [1]. 
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"Not for this 


Faint I, nor mourn nor murmur;
 
other gifts 

Have followed; for such loss, I 

would believe, 

Abundant recompense." 


Most adults fear a decline in their powers as 
they become older. Only 1in 7 of those over 
65 years ofage show signs of dementia; I do 
not know its incidence in the population 
under 65 which a proper epidemiologist 
would require to know before calculating the 
real risk. A very interesting book in this 
context is Alex Comfort's [2] - published 
when he was 57 and facing the usual 
retirement pattern of an academic. He gives 
numerous examples of people achieving 
major works long after conventional 
retirement time. I was very impressed when 
I read elsewhere [3] of Gladstone's 
resignation as Prime Minister after a total of 
12 years in that office because he was 
becoming deafer and was half blind. 
Despite this, in the 50 months between 
leaving office and his death at age 88, he 
scheduled four books and managed to 
complete three. I am not anywhere near 

Gladstone intellectually but many over

sixty's are like me. 

A reduction in physical and mental fitness is 
probably not inevitable with age so why do 
so many appear to passively accept it ? 
Possibly for three major reasons: 

Firstly, societal expectation - because the 
young need jobs and are anxious to perform 
as well or better than their predecessors and 
teachers, there is pressure to retire the elders 
and give the young jobs and more 
intellectual space. The older professionals 
can be held to have failed in the tasks they 
attempted if the problems remain. A new 
project commonly appears easier. In some 
situations it is obviously better to learn from 
others' experience e.g. in surgical 
techniques. Experience does not necessarily 
lead to a better result. My understanding of 
Churchill's career is that he made the same 
mistake twice in his attempts to invade 
Greece in the First and Second World Wars. 
Politicians provide interesting examples of 
the denial of the societal expectation that 
they should retire. 
A second cause may be that we live in a 
highly structured society. Societal effect is 



largely determined by our finance and 
status. Leisure and social life may be 
stereotyped too; it was amusing how many 
of the new government went on holiday in 
Italy in 1997. We medics are very familiar 
with structuring with our ethos of long 
training courses, multiple exams and 
continuous assessment. 

A third important factor is a loss of will. 
Many older people are disillusioned with the 
present and perhaps with their failed 
attempts to change their situations or to 
solve their life's "intractable" problems. 
People may present this as "realism" and 
relate it to "the increased pace" of present 
society. In a recent holiday in Normandy, I 
caught up with some history. It was 
impressive that, between the death of 
Edward the Confessor on 6th January and 
his coronation on 25 December 1066, 
William the Conqueror, Duke of Normandy, 
built the ships, trained his army, invaded and 
conquered England. Hitler failed after 
attempting for four years to invade England, 
though he had all the advantages of four 
years ofpreparation and modern technology. 

An advantage ofage is that one can see what 
happened to school friends and fellow 
students over the years and learn how one 
should have assessed them. Experience has 
other benefits. When I, like all 
researchers/teachers/clinicians, fail to get 
research money, fire a student with 
enthusiasm or convince a patient, I 
remember previous failures - some ofwhich 
were eventual successes, perhaps in a 
different way from what I anticipated. 

Maturity is presumably reached when 

declining function counterbalances the 
benefit of experience. So when does 
maturity occur? Every paediatrician knows 
that it is difficult to diagnose trisomy 21 
(mongolism) on the basis of psychomotor 
development until about the age of 7 when 
such children tend to stop their intellectual 
development. I was intrigued by an 
unpublished finding of my research [4], 
which involved assessing psychometrically, 
families with asthmatic children. We found 

in this population (with children aged 6 to 16
 
- median age 10) in 41 out of the 86 families
 
it was the child who decided what, if any,
 
prescribed medicine was taken; to my
 
surprise the relationship between the child's
 
age and who was in control was only modest
 
(r = 0.3). Short-term behaviour is not
 
diagnostic of maturity. A statement of my
 
undergraduate child psychiatry teacher
 
(Fred Stone) that, 'one criterion of maturity
 
is the ability to tolerate regression', is
 
relevant. We paediatricians are
 
conventionally regarded as susceptible to
 
regression. If correct, that may be related to
 
our clinical routine or perhaps to our hope
 
that, like our patients, we can grow and
 
develop anew. A mixture of knowledge,
 
experience and maturity presumably
 
generates wisdom.
 

Conclusion
 
Age is a poor predictor ofability or maturity.
 
Ageism ( the belief that age is a major
 
determinant of utility) is not a useful stance.
 
It should not be used to determine job
 
selection or retirement.
 

F Carswell,PhD, MD, 
FRCP,FRCPCH 
Readerin Clinical 
ExperimentalAllergy 
andImmunology, 
University ofBristol 
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NORTHERN CARDIOVASCULAR RESEARCH GROUP:
 

MEETING REPORT
 

Fish Oils, K+ Channels, Smooth Muscle and a Broken Heart 

The 18th of January saw the dawning 
of a cold and foggy day in the North 
West. However, it was no good staying 
in bed and waiting for things to 
improve, a journey had to be made 
across the Pennines to Leeds for a 
rendezvous with approximately sixty 
'like minded' individuals interested in 
matters cardiac and vascular. The day 
marked the 8th annual meeting of the 
Northern Cardiovascular Research 
Group, subsequently referred to as the 
NCRG! The NCRG was conceived as 
the Trans-Pennine Cardiac Group way 
back at the time when I was beginning 
my Ph.D. between the cardiac research 
groups based in the Universities of 
Leeds and Liverpool. Since this time 
there have been a number of name 
changes, although we finally seem to 
have settled on NCRG and an 
expansion to include many more 
groups within these institutions and 
The University of Manchester and 
smooth muscle physiology as well. 
The concept of the initial meeting was 
to foster the exchange of information 
and helpful discussion between 
individuals working in the same broad 
areas, and consisted of a series of short 
fifteen-minute presentations followed 
by a discussion period, 

The general format and philosophybehind the meeting has remained 
pettyi mucthe ee s eined 
inauralmeetin. H er, we heinaugural meeting. However, we have 
introduced a guest speaker slot that 
allows an invited speaker to attend the 
meeting and deliver a more formal 

The day commenced with Stephen 
O'Neill (Manchester) extolling the 
virtues of eating mackerel as a way of 
protecting the heart against 
arrhythmias. This was followed by 
Antonio Natali (Leeds) describing the 
regional electrophysiological effects of 
exercised induced cardiac hypertrophy. 
Did you know that rats will run on a 
treadmill for several kilometres every 
day voluntarily! At this point we were 
privileged to have 
Cobbe from The 
Glasgow deliver the 
entitled 'Changes 

Professor Stuart 
University of 
keynote lecture 

in calcium 
regulation and electrophysiology in 
heart failure' describing how 
alterations at the molecular and 
cellular level may lead to the depressed 
contractile function and susceptibility 
to arrhythmias in heart failure. 
Following a lively question and answer 
session we broke for lunch. 

Replete, we returned from lunch for 
the Smooth Muscle Session. Ted 
Burdyga (Liverpool) started the 
session describing differences in 
phosphorylation, force generation and 
their relationship to intracellular Ca 
between phasic and tonic smooth 
muscle. This talk represented another 
first for the NCRG, a PowerPoint 
frsto te g P in tpresentation! After getting to grips 
with the slide projector remote control, 
Rafael Sadaba (Leeds) described theim ot n e f h - na nimportance of Rho-kinase in 
generating arterial spasm in coronary 
artery bypass conduits. It seems thatndmeetngelier amor fomalvenous bypass grafts have a tendency 

presentation. Previous guest speakers ve a gr f ea tnecy
en acled, Pterto occlude over a period of years whichhaveincldedhave included Ken Macleod, Peter is n t he c e fo ar r al b p s 

Lipp, Godfrey Smith and Arthur is not the case for arterial bypass 
Weston. grafts, however, the arterial grafts are 



more prone to occlude due to spasm 
immediately following implantation. 
Ashley Izzard (Manchester) then 
discussed differences in the structure 
and function of resistance arteries that 
arise due to sustained hypertension. 
The Smooth Muscle session was then 
closed with Tony Shmygol (Liverpool) 
graphically illustrating how he 
manages to stretch smooth muscle 
cells to investigate the role of stretch 
on Ca current modulation. 

Following the afternoon tea break we 
returned to cardiac muscle and a mini-
symposia on K-channel regulation. 
Tom Claydon and Matthew Lancaster 
(both Leeds) gave two presentations 
discussing the regulation of Kvl.4 and 
the Muscarinic potassium channels 
respectively. Both used molecular and 
electrophysiological techniques to 
investigate how the amino acid 
sequence of the channel subunits 
confers various properties upon 
potassium conductance. This was 
followed by John Colyer (Leeds) 
introducing a new concept by which it 
may be possible to knock out genes in 
many tissue types easily and 
selectively thus facilitating the 

investigation of gene knockout therapy 
in tissues that may not be conducive to 
regular transfection techniques. 
Finally, Andy Trafford (Manchester) 
ended the day discussing possible 
mechanisms by which the cardiac 
ryanodine receptor may alter the 
contractile state of the heart. The 
evening was then brought to a close by 
a 'drinks' reception in a local pub. It 
was obvious that we weren't expected! 
Following swiftly on there was the 
meeting dinner, Italian style! 

Once again, the presentations were of a 
very high quality yet the informality of 
the meeting allowed ample interesting 
and useful discussion. We cannot go 
without an expression of thanks to 
Sarah Callaghan and Matthew 
Lancaster for their organisational 
input. I know from experience it's not 
that easy! Also, on behalf of all the 
attendees I would also like to 
acknowledge the generous financial 
support of The Wellcome Trust. 
Oh well, only twelve months to go! 

Andy Trafford 
University of Manchester 

TEACHING SIG
 

The next session of the Teaching Special Interest Group will be at the KCL 
meeting, provisionally, on the 19th December. The theme of the session will be 
'Teaching and Assessing Large Groups of Students'- something which impacts 
on us all. Further details will be available later. If you wish to subscribe to the 
Teaching SIG mail list, then please get in touch with me. Hopefully, there will 
also be a short business meeting after the session to consider future directions 
of this group. I look forward to seeing you in December. 

Ian Kay 



MECHANISMS AND BIOLOGICAL SIGNIFICANCE OF
 

PULSATILE HORMONE SECRETION
 

Novartis Foundation Symposium 227
 

While even basic text books of 
physiology discuss the role of patterns 
of firing rates in transmission of 
information in the central nervous 
system, relatively little attention is 
paid to pulsatility in endocrine 
systems. Clearly the range of plasma 
concentrations of a given hormone is 
key in endocrine signalling; 
nevertheless valuable information is 
also encoded by the frequency of 
pulses of hormone release. In addition 
circadian and seasonal rhythms are 
characteristic of many hormones. 

Anyone looking at a plot against time 
of the plasma hormone concentrations 
of many pituitary hormones cannot but 
have reflected on the physiological 
significance of the patterns and the 
underlying mechanisms. Given the 
complexity of, and the hierarchy 
within, the hypothalamo-pituitary 
target organ axis, it would be a major 
task to assemble the available 
observations into a satisfactory model, 
The book is based on a meeting held in 
March last year and the fourteen 
presentations including the 
introductory overview include current 
evidence on a variety of aspects. The 
material provides a satisfying selection 
covering the molecular mechanisms of 
pulsatile secretion, approaches to 
modelling, examples of specific 
hormone systems and the 
physiological and pathophysiological 
significance of pulsitility. 

The molecular basis of rhythmicity is 
considered in terms of the oscillatory 
synthesis of melatonin, a hormone 
important in the control of daily and 

seasonal rhythms. We learn that the 
gene involved is the CREM gene 
which encodes transcription factors 
responsive to activation of the cyclic 
AMP signalling pathway. The CREM 
product participates in transcriptional 
autoregulatory loop which also 
effectively controls the rate limiting 
enzyme in melatonin synthesis. The 
next topic to be addressed is the 
frequency encoding of pulsatility, 
which relies on a number of molecular 
mechanisms; examples given include 
the cyclic AMP oscillations in slime 

Ca ++ mould and the oscillation in 
hormone signalling. Timing of events 
in target cells may be as important as 
timing of peaks of secretion and this 
aspect is considered in terms of 
receptor tyrosine kinases, in particular 
the insulin and type 1 insulin-like 
growth factor receptors. After 
examination of regulatory mechanism 
underlying the differences in responses 
in male and female rodents associated 
with the sexually dimorphic pattern of 
growth hormone secretion, the 
theoretical basis for the temporal 
pattern of hormone release is 
considered. The use is illustrated of 
both ApEn, approximate entropy, a 
recently formulated family of 
parameters and statistics quantifying 
"orderliness" and of artificial neural 
networks. Use of the former is 
illustrated in a later chapter on 
analysis of the changes in ageing 
which suggested a model involving 
disruption of normal feedback time 
delays or feedforward neural linkages. 
Use of the latter may be of value in 
studying disturbances of temporal 
pattern of hormone secretion in 



disease states. The scene having been insulin, growth hormone, parathyroid 
set for consideration of clinical aspects hormone and the hormones of the 
of the subject, two papers follow - the hypothalamo-pituitary adrenal axis. 
first devoted to the therapeutic These papers introduce us to a variety 
implications of circadian rhythms in of elegant experimental techniques, 
cancer patients and the second to giving insight to the new and exciting 
pathophysiology of circadian rhythms work in the field. Finally, the 
in which a number of conditions are discussion following every paper is 
considered including jet lag. In included, which not only gives 
addition to resetting our rhythms with additional flavour of the meeting, but 
either bright light or melatonin, it serves to identify new research 
seems that drugs such as triazolam, a directions. Overall this represents a 
short acting bezodiazepine may be valuable addition to the prestigious 
effective. The last four papers describe series. 
examples of endocrine pulsatility, M L Forsling 
namely those underlying secretion of 

PHYSIOLOGICAL SOCIETY BENEVOLENT FUND 

Members of the Society may be interested to know a little about the Benevolent Fund 
which is run on their behalf. The Trust Deed establishing the fund sets out its role 
as follows: 

"to assist Members of the Society and staff and former staff (why by the nature of 
their employment can be considered to have contributed to the advancement of 
physiology) employed at teaching and research and industrial establishments 
concerned with the advancement of physiology who are in necessitous circumstances 
and the wives, husbands, widows, widowers, children and other dependants of such 
persons." 

Over the years, the fund has been able to help with grants for dependants of deceased 
members, to assist with the travel costs of members to family funerals and to help 
with medical treatment. The original trust deed is worded quite widely so there is 
scope to help a wide group of possible beneficiaries. Each application is considered 
by the trustees (currently Professor Richard Creese, Dr Lynn Bindman, Professor 
Alison Brading, Professor Peter Ellaway, Professor Chris Fry and Dr Philip Harrison) 
and financial help is offered depending need. The trustees hear about cases of need 
from a variety of sources, and members may always contact them (through the office 
at Dilke House) if they know of anyone needing help. 

The fund is a small one with assets of around £25,000 which means that the trustees 
have only limited funds at their disposal. Each year, income comes from those 
members who have covenants in favour of the fund, individual donations and the 
proceeds of the raffles held at Society Dinners. If we had more funds, we could offer 
more help. One off donations, however small, are always very welcome, but a 
covenant in favour of the Benevolent Fund gives us a chance to recover some of the 
tax on your gift as well. For a covenant form or more advice if you wish to remember 
the Benevolent Fund in your will, please contact the Fund Administrator at the 
Physiological Society. 



COMMITTEE NOMINATIONS 

The Committee will be considering 
nominations for candidates for election 
as Ordinary Members of the Committee 
at the AGM in Cambridge in July. As 
usual, nominations can be made either by 
the Committee itself, or by five Members 
of the Society (with the agreement of the 
nominee.) nominating an individual, 
Anyone wishing to suggest a candidate 
for nomination should contact the 
Committee Secretary, Professor C H Fry. 

AGM 19 JULY 2000 

Members of the Society wishing to 
propose motions for debate at the AGM 
should send a statement of the motion 
with the names of a main proposer and a 
seconder to the Committee Secretary by 
31 May 2000. 

SIXTH FORM WORKSHOPS 

As part of the remit of the Public Relations 

and Education Sub Committee, the Society 
runs sixth from workshops. These are 

designed so that sixth formers can go into a 
university and find out about physiology, 
the aim being to ensure they make well 
informed, sensible decisions about degree 
choices. In the past these events have been 
successful and well attended. There will be 
5 this year: 

Chester - late June 

Aberdeen - 14/15 September 

Newcastle - early September 

Dundee- 21/22 September 

Wolverhampton - 23/24 May 


These will obviously be publicised in 
schools - but if you know teachers whose 
schools may not be on our mailing list 
suggest to them they get in touch with me 
or send me their details. 

MOLECULAR TECHNIQUES 
WORKSHOPS 

Following the success of last year's 
Molecular Techniques Workshop, a 
further workshop has been arranged at 
the University of Glasgow from 4 - 15 
September 2000. The course is aimed at 
people who are reading for a PhD or who 
are at post-doctoral level and offers 
training in molecular biological 
techniques. The number of students on 
the course is limited to 16. 

For further details please contact the 

Committee Secretary's Office. The 
closing date for applications is 19 May 
2000. 

Equally, if there is a possibility that you 

would be interested in running one of 

these events in the future, please either 
contact me or Prem Kumar 

(p.kumar@bham.ac.uk) 

TEACHERS' WORKSHOPS 

Similar events are run for teachers' 
where they go into a university and 
update their knowledge and try out a 

few practicals. These are a more recent 
initiative, but are a great way of both 
promoting physiology and the host 
institution. Two are running in 
Wolverhampton and Aberdeen this year 
but we need a third location - if you are 
interested contact me or Thelma Lovick 
(t.a.lovick@bham.ac.uk). 

Maggie Leggett 
(mleggett@physiology.demon.co.uk) 
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STAFF OF THE SOCIETY
 

WHO TO CONTACT 

Executive Secretary 

Mary Lewis (0)20 7631 1458 

mlewis@physiology.demon.co.uk 


London Office - for Membership, General 
Administrative Matters, Treasury and 
Accounts, Committee, Magazine and 
External Affairs, Scientific Meetings 
Registration, Grants, Membership 
including changes of address 

Mailing Address: The Physiological Society, 

PO Box 11319, London, WC1E 7JF 

Fax: (0)20 7631 1462 email: 


admin@physiology.demon.co.uk 


Accountancy and Finance 

To be appointed (0)20 7631 1460 


Committee Secretary Business, FEPS 

Sheila Greaves (0)20 7631 1461 


sgreaves@physiology.demon.co.uk 

Education and Public Affairs 

Maggie Leggett (0)20 7631 1457 

mleggett@physiology.demon.co.uk 

Magazine and design, Scientific Meetings 


Registration 

Craigie Chapas (0)20 7631 1459 

cchapas@physiology.demon.co.uk 

Membership Administrator, Grants, Affiliate 


and Member Applications 

James Relf (0)20 7631 1459 


jrelf@physiology.demon.co.uk 


International Secretary's Office 
Mailing Address: The Physiological Society, 

International Secretary's Office, Department 

of Pharmacology, University College 

London, Gower Street, London WC1E 6BT 

Tina Bashford (0)20 7380 7785 

t.bashford@ucl.ac.uk 


Meetings Secretary's Office 
Scientific Meetings and Symposia, Abstract 

submission, programmes and organisation.
 
Mailing Address: The Physiological Society,
 
Meetings Secretary's Office, Department of 

Biomedical Sciences, University of Sheffield, 

Western Bank, Sheffield, S 10 2TN 

Melanie Rees (0114) 222 2390 

physiology@sheffield.ac.uk 


Cambridge Publications Office 

Mailing Address: The Physiological Society,
 
Publications Office, Printing House,
 
Shaftesbury Road, Cambridge, CB2 2BS
 
Chief Production Editor
 
Jill Berriman (01223) 325520
 

jberriman@physoc.org
 
Editorial Assistant
 
Linda Rimmer (01223) 325324
 

journals @physoc.org
 
Senior Production Editors
 
Carol Huxley (experimental physiology)
 
(01223) 325549 chuxley@physoc.org
 
Lynn Jepson (01223) 325605
 

ljeppesen@physoc.org
 
Diana Greenslade-Jones (proceedings)
 
(01223) 325549 dgreenslade@physoc.org
 
Production Editors
 
Jonathan Goodchild (01223) 325603
 

jgoodchild@physoc.org
 
May Block (01223)325110
 

mblock@physoc.org
 
Alison James (01223)325522
 

ajames@physoc.org
 
Emma Kelly (01223)325521
 

ekelly@physoc.org
 

Pauline Stevenson (01223)325796
 
pstevenson@physoc.org
 
Production Assistant
 
Eleanor Blair (01223) 325 103
 
eblair@physoc.org
 
Senior Distribution Assistant
 
Ann Watson (01223) 360 909
 
awatson@physoc.org
 

Distribution Assistants
 

Melanie Parkin (01223) 325 523
 
mparkin@physoc.org
 
Sharon Upton (01223) 325 680
 
supton@physoc.org
 
Mary Wilson (01223) 325 087
 
mwilson@physoc.org
 
System Administrator
 
David Gunn (01223) 325 109
 
dgunn@physoc.org
 

Experimental Physiology Office 
Mailing Address: Experimental Physiology, 
Dept of Obstetrics and Gynaecology, 4th 

Floor, Leazes Way, Royal Victoria Infirmary, 
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4LP
 

Hilary Howard (0191) 222 5213
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"WHITHER PHYSIOLOGY ?"
 

Biological and biomedical research has an absolute requirement for physiological 
research and the techniques it encompasses, but as competition for funding 
(research councils, universities and charities) increases, every effort should be 
made to promote the subject. 
How best is Physiology promoted as a research discipline in the future? 

Threats 
In the 'free market economy' model of research, the subject loses out because: 

(1) Citation Index. The subject's major journals - Journal of Physiology, 
American Jourrnal of Physiology and Journal of General Physiology -- compare 
poorly to equivalent cell biology and molecular biology publications. 
This has two consequences -
A local effect: Academics are rated within their own institution on the basis of 
the value of their publications. 
A national effect: In open competition for jobs/fellowships, publications in 
Physiological Journals are not has highly rated as are equivalent publications in 
Genetics/Mol biol. 

(2) Loss of Medical School Profile.The abolition of conventional pre-clinical 
medical teaching means that in many universities medical faculties feel no 
obligation to maintain academic staff groupings under the headings of 
Physiology, Pharmacology or Anatomy. 

(3) Topic-driven funding. Frequently personnel are moved to clinical 
departments (according to the organ system of interest). Here research gets 
directed towards more pathological and less fundamental physiological research. 
These personnel may also be submitted to alternative research assessment panels 
in national research assessement exercises. 

As a result of (2) and (3) the number of 'Departments of Physiology' are 
decreasing and 'Physiologists' are being dispersed. Yet paradoxically, Physiology 
(& Pharmacology & Anatomy) are still RAE headings, while 'Biochemistry' is 
subsumed to Biological Sciences. 

QUESTIONS TO BE ADDRESSED: 

What is the best environment for 'Physiology' as a research discipline? 

What is the experience of physiologists at universities with different research 
environments, such as: 

( A Physiology Department (!) 
( Biomedical Sciences Dept. (with/without a separate 

biochemistry/molecular biology) 
( Clinical Sciences Dept. (general or specific e.g. cardiology) 



What can the Physiological Society do to encourage, promote and thus strengthen 
the discipline? 

These topics were discussed at an ad-hoc meeting during the Glasgow Physiological 
Society in September, 1999. On the basis of the interest shown in this meeting, the 
Physiological Society Committee has given the go-ahead for a series of meetings at 
society meetings for members to attend as senior physiologists explain the way the 
subject is represented at their university. 
The next meeting will be held at Kings College London. Prof. Giovanni Mann will 
describe the way biomedical research is organized at Kings College. In the interim, I 
hope to carry out an e-mail pole to determine the common experience of the 
membership. Where do physiologists work, who are their academic bosses? Other 
physiologists? 

Godfrey Smith 
Institute ofBiomedical andLife 
Sciences 
University of Glasgow 

Dear Editor: 

Please accept my apology for writing directly to you. I believe that our small group may be in 
a position to help the neurological research community and we need guidance on how best to 
proceed. I am writing to you from Nova Scotia, Canada, where I work with 15 other people 
growing exotic sea plants. 

We recently discovered that one of the natural mutations cultivated by us (we call it OPIKA
1) contains kainic acid and with some research, we have been able to increase kainic acid levels 
to commercially viable levels. We understand that there has been an increasing crisis in 
neurological research because of a paucity of this compound. 

I am trying to find a way to supply kainic acid directly to researchers for two reasons. First, 
given the amount of price gouging that has taken place in the last few years by middle-men, 
we want to be able to eliminate speculators from the equation. Secondly, our group wants to 
develop supply partnerships between researchers and ourselves to provide "just-in-time" 
supplies and eliminate the need for researchers to carry large inventories. Since we produce the 
raw material, we can do this. Finally, we want to supply kainic acid that meets or exceeds the 
quality requirements of researchers. Towards that end we want to enter into a dialogue with 
researchers respecting their requirements. 

Can you provide any suggestions on how best to get this information to researchers in your 
group and/or others that might be able to make use of reliable future supplies of kainic acid in 
their research? Any help or guidance would be most appreciated. Again, my apologies for the 
intrusion of this correspondence. Thank you for any assistance you can provide. 

Yours very truly, 

A . A . "Ed" Cayer 4 0 a r - ~ - h e t 
ecayer@oceanproduce.com 

i 

mailto:ecayer@oceanproduce.com


Professor Werner Ulrich JACOBSON, M.D., Ph.D., Sc.D., FRCP, FRCPath
 
1906 - 2000
 

(Elected Ordinary Member 1948) 

Jacobson combined two traditions in 
medical research, that of the great 
nineteenth century German Universities 
where he was educated and that of the 
University of Cambridge where he 
spent his working life. He graduated in 
Heidelberg in 1930 and moved to 
England in 1933 shortly after Hitler 
came to power. He was one of a group 
of brilliant refugees whom the great 
cell biologist Honor Fell recruited to 
work with her at the Strangeways 
Laboratory in Cambridge. Doctorates 
in philosophy and of science followed 
in 1940 and 1960, and in 1980, after 
two sojourns in the Harvard Medical 
School as Senior Research Fellow and 
Visiting Professor respectively, 
Jacobson was appointed Halley Stewart 
Professor of Experimental Medicine, a 
position he held until his death, first in 
the University Department of 
Haematology and later in that of 
Paediatrics in the Clinical School at 
Addenbrooke's Hospital. Like a kind of 
academic Nestor, he saw three 
generations of researchers come and go 
and worked alongside the fourth, dying 
in harness at the age of 94 just after 
completing his most recent paper. 

Former medical students remember 
Jacobson as an outstanding teacher of 
histology. His research addressed a 
wide range of medical problems, and 
each such foray into a new area yielded 
important results, thanks to the breadth 
and depth of his learning, the 
originality of his ideas and the technical 
skill that enabled him to use whatever 
methods were needed. Jacobson was 
widely respected by his peers, but he 
published little and therefore did not 

get all the recognition he deserved. 
Towards the end of his career, the Royal 
College of Physicians honoured him 
with its fellowship and he was also a 
Fellow of the Royal College of 
Pathologists. One of his important 
contributions was his insistence over 
many years of the importance of folic 
acid deficiency in conditions ranging 
from spina bifida to atherosclerotic 
heart disease; for a long time regarded 
as unproven, it is now prescribed for all 
pregnant women to prevent spina bifida 
of their babies. 

Once settled here, Jacobson became a 
staunch English patriot, proud of his 
service in the home guard during the 
war and of his College connection. He 
exemplified the traditional Prussian 
virtues of probity, industry, intellectual 
rigour and formal courtesy, but he was 
unforgiving of the way in which many 
of his fellow Germans had embraced 
the evil ideology of the Nazis. 

In 1934 he married Gertrude Ebler, a 
fellow refugee and teacher of 
mathematics who died in the sixties. He 
had no children, but generations of 
medical students found in him an 
academic father figure to emulate and 
respect, and in this way his virtues will 
live on. 

M F Perutz & J A Davis 
January2000 
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No notice is carried for more than three panel of experts dealing with basic science strategies to prevent chronic disease. 
successive editions. Notices are starredso that relating to diabetes, from in utero development You can ask to be added to the mailing list by
readerscan see ata glance whether this is the 
first (one star)orfinal (three stars)appearance to end stage disease. Sessions on vascular filling in the 'Yes I am interested' form on our 
of the notice. Notices for the Autumn 2000 biology, genetics, and pathophysiology. Also a website: 
edition (to be distributed on 28 July 2000) great social programme www.sneha-india.org
should reach the Administration Office by 2 
June. 

Information: 
http://www.scandphys.org/Meeting ******************************* 

FRONTIERS IN PHYSIOLOGY s/2000/Stockholm or directly: 
Stockholm, Sweden, August http://www2.rsp.is/congress/PMD/ SIXTH FORM WORKSHOPS 
16-19, 2000 PMD.html 
A joint meeting between the Scandinavian * As part of the remit of the Public Relations 
Physiological Society and the American and Education Sub Committee, the 
Physiological Society. The meeting is intended ********************************* Society run sixth from workshops. These 
to be informal and lively, with invited lectures are designed so that sixth formers can go 
(G.Giebisch, J.G.Forte, M.Mulvany, into a university and find out about 
PAndersen), 20 forefront symposia, and poster FIRST WORLD CONGRESS ON physiology, the aim being to ensure they 
presentations, all attempting to cover"hottest" the THE FETAL ORIGINS OF make welltopics in physiology. The social informed, sensible decisions 
programme includes areception inthe City al ADULT DISEASE about degree choices. In the past these 

an includesoat in the 4theventsecetionihdne  have been successful and welland a steamboat excursion with dinner in the 2nd - 4th February 2001 attended. There will be 5 this year: 
Stockholm archipelago. The Oberoi Towers, Mumbai 
Information: (Bombay), India Chester - late June 
http:www.scandphys.org/Meetings/ Organisers: MRC Environmental Aberdeen - 14/15 September 
2000/Stockholm Epidemiology Unit, University of Newcastle - early September 

Dundee - 21/22 SeptemberSouthampton, UK 

Sneha-India and The International Wolverhampton - 23/24 May 

FUNCTIONAL GENOMICS Council for research into The Fetal These will obviously be publicised in 
An approach to understand cardio- Origins of Adult Disease schools - but if you know teachers who'svascular and renal dysfunction shos-bti o nwtahr h'

schools may not be on our mailing listStockholm, Sweden, August Contact Details: Mrs Jane Pearce suggest to them they get in touch with me 
19-20, 2000 Tel: 01703 777624 / Fax: 01703 704021 or send me their details. Maggie Leggett 
An Acta Physiologica Scandinavica E-mail: jpgmrc.soton.ac.uk (mleggett@physiology.demon.co.uk). 
International Symposium, arranged as a satellite Website: www.sneha-india.org Equally, if there is a possibility that you 
to the joint meeting between the Scandinavian would be interested in running one of 
Physiological Society and the American Epidemiological studies repeatedly show that these events in the future, please either 
Physiological Society (Stockholm August 16- poor fetal growth and small size at birth are contact me or Prem Kumar 
19). Sessions on technical aspects, myocardial associated with increased risk of coronary heart (p.kumar@bham.ac.uk) 
function, kidney function, regulation of blood disease, stroke, hypertension andType 2 diabetes 
pressure and vascular tone, hypoxic and in adult life. Studies also link fetal growth with TEACHERS' WORKSHOPS 
ischaemic tissue injury, vascular function and adult neurological disorders, hormone-related 
pathology, and inflammation. cancers, asthma, osteoporosis and advanced Similar events are run for teachers' where 

ageing. they go into a university and update their 
Information: The fetal origins of adult disease is now an knowledge and try out a few practicals. 
http://www.scandphys.org/Meetings established area of research which is shedding These are a more recent initiative, but are 
/2000/Stockholm new light on the pathophysiology of disease. a great way of both promoting physiology

The First World Congress will bring together, for and the host institution. Two are running in 
the first time, nutritionists, clinicians, basic Wolverhampton and Aberdeen this year 

PHYSIOLOGICAL scientists and policy-makers working in this but we need a third location - if you are 
field. interested contact me or Thelma Lovick 

MECHANISMS IN DIABETES Speakers will discuss findings linking size at i 
Reykjavik, Iceland, August birth with disease, the nutrition and endocrine (t.a.lovick@bham.ac.uk). 

12-13, 2000 control of fetal growth, the role of placental 
A satellite symposium to the joint meeting function and matemal nutrition and ecological 
between the Scandinavian Physiological Society and evolutionary aspects. On the final day 
and the American Physiological Society International Agency representatives will 
(Stockhom August 16-19). A distinguished address the implications of this research for 
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mailto:p.kumar@bham.ac.uk
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TECHNIQUES WORKSHOPS 

These workshops are designed for 

researchers to gain hands-on experience 

and/or to learn research techniques new to 

the participants. They are subsidised by 

the Society, and there are limited places 

for each. Application forms for the April 

workshop are available on the web site or 

from Maggie Leggett: 
(mleggett@physiology.demon.co.uk), and 

should be forwarded straight to the host 

organiser from whom further details may 

be obtained. Application forms for the 

June workshop will be available from 

March 24th. 

PHYSIOLOGICALASSESSMENT OF HUMAN 

MUSCLE FUNCTION. 
5th-6th April 2000. 
School of Sport and Exercise Sciences. 
University of Birmingham. 

A two day course for those wishing to 
understand the theoretical basis of in vivo 
assessment of human muscle function and 
to gain practical experience of current 
laboratory techniques. Workshop sessions 
will be supported by lectures and 
seminars. These will cover the 
measurement of EMG, tremor and both 
voluntary and electrically evoked muscle 
contractile characteristics in man. 20 
places are available. Costs of 
accommodation and dinner for the night 
of 5th April, refreshments and lunch will 

be met by The Physiological Society. 

Contact: Dr Mike White 
School of Sport and Exercise Science 
University of Birmingham 
B15 2TT 
Tel (0121) 414 4123 
Email WhiteMJ@sportex2.bham.ac.uk 
* 

TAKING INTEGRATIVE 

PHYSIOLOGY INTO THE 
NEW MILLENIUM 
June 17th 2000 

Veterinary School Conference Centre 
Southwell Street, 
University of Bristol 
Bristol 

Organisers: Professor David Murphy 

& Drs Julian Paton & Bridget Lumb 

A one day symposium designed for 
both molecular biologists and 

integrative physiologists. The idea is 

not to inform each other of new 
scientific discoveries, but to 

demonstrate the molecular 

techniques and multidisciplinary 
approaches that are available for 

application to integrative physiology.I 
The topics to be covered will include 
gene arrays, transgenesis, viral 
vectors and related imaging 

techoloy.avantgesandSPEAKERSTe 

technology. The advantages and 
disadvantages ofeach method will be 

discussed. The aim is to describe the 

theory of each technique, how it may 

be applied, what type of information 

may be obtained and how this can beinterpreted. The workshop will focus 

on the cardiovascular system as a 
model on which to illustrate the types of 

molecular techniques currently being 
applied. It should be emphasised that the 
material chosen for presentation could be 

applied to any physiological system. 
Speakers will be briefed to avoid jargon so 
to enhance understanding to a 
multidisciplinary audience. 

Speakers include: 
Jim Eberwine (Dept. of Pharmacology 
and Psychiatry, University of 
Pennsylvania USA), Hal Gainer, 
(NINDS, NIH Bethesda USA), lain 
Robinson (Mill Hill, London UK), 
Thomas Ungar (Kiel, Germany). 

Contact: Dr Bridget Lumb 

Dept of Physiology 

School of Medical Sciences 
University of Bristol 
BS8 1TD 
Tel 0117 928 8270 
Email b.m.lumb@bristol.ac.uk 
* 

** 

SATELLITE SYMPOSIUM 

FENS 2000 
The significance of inferior olivary and 

cerebellar cortical activity for motor 
control. 

Friday 23rd June, 2000, Brighton, UK 

For registration and further details see: 
http://www.bris.ac.uk/Depts/Physiology/ 
fens.html 

SATELLITE SYMPOSIUM FENS 2000
 

The Significance of Inferior Olivary and
 

Cerebellar Cortical Activity for Motor Control
 

Friday 23rd June 2000, Brighton, UK 

TomRk Ro"tte.r Martin G.,ic(Ld)
 
KsHoe-. Phoe.) WevMp.. -Ho---t (....tol)
 

SeL (Bku) Mark Jptner (E )
 
Ship-r Kit.w u(T..kubm) ymdY-siKbak-hi (Okalak) 

Tf. Eb... (Mmu,) chr M1lloor! 

. ...r ......... ..... ... 

( ...... p .. 

Organisers:
 
Richard Apps & Dilwyn Marple-Horvat
 

Speakers: 
Tom Ruigrok (Rotterdam), Kris Horn 
(Phoenix), Steve Lee (Bristol), Shigeru 
Kitazawa (Tsukuba), Tim Ebner 
(Minneapolis), Martin Garwicz (Lund) 
Dilwyn Marple-Horvat (Bristol) 
Marcus Juptner (Essen), Yasushi 
Kobayashi (Okazaki), Chris Miall 
(Oxford) 
* 

YOUNG PHYSIOLOGISTS
 
SYMPOSIUM
 

Membrane and epithelial
 
function in Health and Disease
 

This will be held at the University of 
Dundee on 6/7 July. The event is 
sponsored by The Society. Young 
Physiologists wishing to attend should be 

prepared to give an oral presentation 
lasting 10 minutes. Further details and 
application forms will shortly be available 

on the website, alternatively contact 

Maggie Leggett 
(mleggett@physiology.demon.co.uk, 

Tel 020 7631 1457) or at Dundee James 

Ritchie (j.w.a.ritchie@dundee.ac.uk), 
Cameron Weir (cwier@pnfi.dundee.ac.uk) 
or Giles Best (g.best@dundee.ac.uk).* 

mailto:g.best@dundee.ac.uk
mailto:cwier@pnfi.dundee.ac.uk
mailto:j.w.a.ritchie@dundee.ac.uk
mailto:mleggett@physiology.demon.co.uk
http://www.bris.ac.uk/Depts/Physiology
mailto:b.m.lumb@bristol.ac.uk
mailto:WhiteMJ@sportex2.bham.ac.uk
mailto:mleggett@physiology.demon.co.uk


Views of Budapest; Photography courtesy of Martin Rosenberg 

Back cover photograph:A paper sculpture of two students in a physiology lecture by Tony Hillier,now in the entrance hall of the Physiological 
Laboratory;Courtesy of Roger Thomas. 
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