
The Biology of Schwann Cells

Schwann cells are a diverse group of cells formed from neural crest

cells. They are essential components of the peripheral nerves of both

vertebrate and invertebrate nervous systems. The diversity of Schwann

cell subsets and function is seen in those Schwann cells that form

myelin � that uniquely specialised part of the plasma membrane that

spirals around axonal lengths to myelinate the peripheral nerves.

The Biology of Schwann Cells concentrates on Schwann cells of mammals

and in particular humans. It covers the distinction between compact

and non-compact myelin in depth, along with the perisynaptic cells

which form the partnership between nerve terminals and muscle fibre.

Developmental aspects are discussed alongside differentiation, together

with the genetics of Schwann cells in health and disease. With chapters

from world-renowned experts, this book is aimed at postgraduates and

researchers in neuroscience and neurology, and anyone involved in

the study of peripheral nerves.

PATRICIA J. ARMATI is an Associate Professor and Co-Director of the

Nerve Research Foundation, Department of Medicine at the University

of Sydney, Australia, with a long-standing research interest in the

biology of Schwann cells.
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Dedication

This book is dedicated to all the ‘Friends of the Schwann cell’: Theodore

Schwann who first named the cell; Richard and Mary Bunge and the

unsung Patrick Wood; and also John Pollard my husband, whose ever-

enquiring mind, excellence in research and dedication to all those with

peripheral nerve diseases inspired my interest in the extraordinary tale

of the Schwann cell.
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Preface

It is now over 200 years since Theodore Schwann first described

the cell which bears his name. Such early descriptions of nervous

system components were done without the powerful microscopes

we have today, yet Schwann and Ramon Y. Cajal made foundation

observations which still stand. Cajal’s papers, especially, show the

power of careful observation, an essential element of good science.

The Schwann cell has been historically underrated and poorly

understood. In particular, the myelin-forming Schwann cells or their

myelin are still often referred to as a simple ‘sheath’ for the neuron.

However, Schwann cells in all their complexity form essential partner-

ships with neurons, and muscles. This is of particular relevance in

the case of the myelin-forming Schwann cell, an enormous cell that

expresses unique molecules and complex relationships related to main-

tenance of the compact and non-compact myelin regions of its plasma

membrane. Schwann cells have other complex interactions, not least of

which are found where nerve terminals and muscle fibres form the

tripartite synapse in association with the perisynaptic Schwann cells.

There are also the poorly understood satellite cells that surround the

dorsal root ganglion nerve cell bodies, and of course the complexity of

non-myelinated Schwann cells and their axonal associations.

It may be that the histopathological prominence of abnormalities

of compact myelin has focussed research on this region of the Schwann

cell. This is shown by the historical concentration on disturbance

of compact myelin in diseases of the peripheral nervous system such

as Guillain�Barré syndrome, chronic inflammatory demyelinating

polyneuropathy (CIDP) and Charcot�Marie�Tooth disease. The study

of the basic biology of this cell is therefore increasingly recognised as

ix
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an essential element in understanding the development, function and

potential for repair of the nervous system, including the central

nervous system.

With the development of electron microscopy, molecular biology

and genetic techniques, proteomics and other technologies pushing

the boundaries of our knowledge, the unravelling of the astounding

complexity of all cells including the Schwann cell is well underway.

It is therefore timely that the current understanding of this cell be

gathered into a book such as The Biology of Schwann Cells.

I would like to thank Dr Ariel Arthur, University of Sydney,

Dr Martin Griffiths, Cambridge University Press, and ‘my son’

Mr Damien Pembroke, for their editorial assistance, encouragement

and expertise.

Patricia Armati

October 2006

x Preface
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