Neurophysiology

Preface to the first edition

The supervision system practised at Cambridge and elsewhere brings many benefits both to teacher and taught: not least, that lecturers are brought face to face with the results of deficiencies in their own teaching in a peculiarly immediate and painful way.  What has seemed to many supervisors a most worrying trend over the last ten years or so is the extent to which a student may come away from a series of lectures on (let us say) the circulation, with an impressive amount of detailed information, including perhaps the minutiae of experiments published only a month or two previously, yet with little sense of what might be called function: of what the circulation really does, of how it responds to actual examples of changed external conditions, and how it relates to other major systems.  And in the case of the central nervous system things seem even worse: a student may acquire an immensely detailed knowledge of the anatomical intricacies of the motor system, yet not be able to tell you even in the broadest terms what the cerebellum actually does, or have the slightest feel for what kinds of processes must be involved in such an act as throwing a cricket ball.  The result is much knowledge, but little understanding, and very little sense of ignorance.

I believe this to be the result of two factors.  The first is, paradoxically, that over the last decade or so, Universities and Teaching Hospitals have quite rightly begun to take teaching much more seriously than once was the case, and consequently a perfectly laudable sense of competition has developed amongst lecturers to gain the approval of their audiences.  But students - at least in the short term - tend to form judgements rather on the basis of the number of 'facts' that they have succeeded in copying down in the course of a lecture: the more recent these facts are, the better they are pleased.  Lecturers naturally respond to this by filling their lectures with increasing amounts of detail, at the expense of fundamental principles.  The students' notebooks swell with quantities of undigested information, but they are bewildered - even resentful - when asked simple but basic questions like 'how does a man stand upright?'.  This change in emphasis has made physiology less enjoyable either to study or teach than it used to be, as well as less educational in the broadest sense: there is no time and little motivation to ask questions of oneself, and all is reduced, in the end, to rote-learning.

The second factor that has debased the intellectual quality of much of our teaching is the increasing emphasis that is put on mechanism instead of func​tion.  More time is often spent in talking about the detailed physics of nerve conduction than in discussing exactly what information is being carried by nerves, how it is coded, and how the nervous system is actually used.  Again, lecturers' fear of instant student opinion is perhaps partly the cause: most students get immediate and easy satisfaction (of a limited kind) by seeing the detailed steps that cause a particular phenomenon; and if all can be reduced to a series of biochemical reactions, then so much the better.  To understand whole systems and their interactions requires rather more effort of thought, and one can never be sure one is right.  But in the long run, and most partic​ularly for medical students, it is precisely the large-scale functioning of physiological systems that is important.  A doctor needs to have a feel for what is likely to be the consequence of chronic heart failure in terms of problems of fluid balance, or for what may happen if his asthmatic patient decides on a holiday in the Andes.  Whether the cardiac action potential is due mainly to calcium or to sodium, and whether or not the substantia nigra projects to the red nucleus, are for him matters of singularly little interest or significance.

This book is an attempt to go counter to this trend by starting from the pre​mise that a more satisfactory way to teach physiology is to build a scaffold of general principles on which factual details may later be hung as the need arises, and to prefer to consider what systems do rather than how they do it.  However, this is largely a matter of emphasis and organisation rather than of content, and the reader will find details of mechanism if they are required.  Above all, the aim has been to recreate something of the intellectual excite​ment to the study of physiology that has been lost sight of in recent years, and to encourage the student to think and to question.  If it is at all successful in this, the thanks should go not to me but rather to those past and present students of mine for whose intellectual stimulation I am - as all teachers must surely be - deeply indebted.
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Preface to the second edition

A second edition has provided an opportunity to remedy some defects in the first.  One of which I was particularly conscious was that in trying to achieve a connected and coherent narrative, I had sometimes neglected to be suf​ficiently exhaustive in enumerating the factual detail that is so greatly enjoyed by both students and examiners.  This has now been rectified by the use of boxes containing tables and other systematic information outside the text itself.  In addition, a number of topics receive a wider coverage; these include: pain, subcortical visual mechanisms, eye movements, central auditory mechanisms and the hypothalamus.  Finally, an attempt has been made in the last chapters to distil from the preceding ones some kind of answer to that troublesome question that students so frequently ask: what principles govern the processes that convert patterns of sensory information into patterns of behaviour? What, in short, does the brain do?

As always, I owe a special debt to my long-suffering students for acting as guinea pigs for certain lines of approach, and for their encouragement and criticism.

    R.  H.  S.  Carpenter

Talloires,  August   1989

Preface to the third edition

Most of neurophysiology is concerned with dynamics, with sensory coding, with feedback, with plasticity and stability.  These are easy concepts to teach to a few students round a table, with a plentiful supply of paper to scribble on, less easy to convey in a book.  But the coming of age of the personal computer has changed all that, and with NeuroLab you have the opportunity - the first of its kind - to experiment with model systems and see for yourself how they respond, as well as having the chance to try out experiments and demonstrations on yourself.  It has been fun to develop, and I am certain that you will find it fun to use.  Meanwhile, the text has been thoroughly revised and updated, with some changes of emphasis, and a more extensive use of supplementary notes, that are indicated with the following symbol in the text: SYMBOL 38 \f "Wingdings".  The increasingly molecular approach to much of neurophysiology is an unwelcome trend in many ways, not least for the medical student who faces the 'anatomisation' of yet another area of study - how soon will it be before they are required to memorise stretches of DNA?  But it has also brought with it some unifying simplifications which have helped to bring a little more tidiness to certain areas.

Once again, to my students huge thanks for their stimulation and support, particularly in fine-tuning NeuroLab to meet their needs.

R. H. S. Carpenter







Studland, 1995

Preface to the fourth edition

The rapid march of technology means a CD-ROM rather than diskette, and therefore very much more in the way of goodies.  NeuroLab is still there, in an improved form that – thanks to it having been translated into Java – no longer insists on being run on a PC: Macs welcome!  But in addition we have full-colour illustrations, short video clips of neurological interest, a complete brain atlas of histological sections and scans, with interactive labels and the ability to do self-tests, a selection of audio material relating to sound perception and disorders of speech, a somewhat experimental three-dimensional interactive brain, and of course a complete version of the text, with the advantage that you can search it for individual words.   Meanwhile the book itself has had a spring-clean, with much rewriting and additional material and redrawing of the illustrations, a new Appendix on methods of studying the brain, and a large number of completely new figures.  

Much of this has been due to the hard work of a number of present and former students: I would like to thank Robin Marlow, Oliver Sanders and especially Sanjay Manohar for their brilliant translation of NeuroLab into Java, Dr Dunecan Massie and Dr. Chris Allen for the video material, Alice Miller for her work on the brain atlas, and Ruaraidh Martin, Atman Desai and Atanu Pal for their contributions to the rotatable brain.  Lastly, I must acknowledge a huge debt to Ben Reddi, whose trenchant criticisms and suggestions have immeasurably strengthened both text and figures.

R. H. S. Carpenter

Montalcino, 2001

Using the CD-ROM

Installation

NeuroLab runs on a PC, the faster the better.  It requires Windows 3.1 or better, and it must have at least a VGA display, (SVGA is better).  For the hearing exhibits you need a sound card.  

Installation is simple.  Insert the diskette into your floppy drive, and in Windows go to the Program Manager window.  From the File menu, select Run.  In the Command Line field, type "a:setup" (or a different letter if your floppy drive is not drive a:), then click on OK.  The process of installation will then proceed automatically, prompting you for instructions from time to time.  When it has finished, the NeuroLab and NeuroLab Help icons will be added to the group that you have chosen.  

Running NeuroLab

These instructions assume that you are familiar with ordinary Windows terminology.  If you would like to see a visual demonstration of some of the NeuroLab controls (buttons, thermometers, panels, sliders, radio buttons and so on), click twice on the NeuroLab Help icon.

To run NeuroLab, just double-click on the NeuroLab icon.  The main menu window will then appear, consisting of a large number of icon push-buttons, with titles.  Each of these corresponds to one of the NeuroLab exhibits (an exhibit is a set of demonstrations or experiments on a particular topic).  Click once on a button, and the corresponding exhibit will appear in its own window.   Each exhibit is described at the appropriate place in the book, and references to exhibits are marked in the text with the following symbol: SYMBOL 58 \f "Wingdings".   When you have finished with an exhibit, click on Quit.  The NeuroLab menu window will still be there, and you can select another exhibit, or alternatively click on the Quit button to leave NeuroLab completely.

You can have several exhibits running at once if you wish; you can also shrink an exhibit to an icon if you want to put it into temporary abeyance.

Because we have no control over the conditions of use or the configuration of the computer you are using, we cannot accept liability if any part of NeuroLab fails to run properly; but if you experience difficulty with installation you may request help by Email at XXXX@XXXX.

Note to publisher: this text cannot be finalised until the CD-ROM itself iscomplete: it is likely to be about twice as long, because of the extra material.  Alternatively, one could simply refer to instructions on the CD-ROM itself.

Motto

Dark mysteries are here - old pathways, secret places 

Under the tangled cortex, grown snugly thick now: - 

Intricately synapsed: electrode-proof
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