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Preface

Most of my bench research career was spent at the
University of Illinois Urbana-Champaign investigating
the mechanisms by which the blastema of the regener-
ating amphibian limb self-organizes into replacement
parts. Subsequently, during a relatively long decanal
administrative stint at the “starship” Indianapolis
campus of Indiana University (Indiana University-
Purdue University Indianapolis), I became interested
in regeneration from a much broader perspective, par-
ticularly when the dogma of “no new neurons” disinte-
grated in 1992 with the confirmation of reports from
the 1960s that the mammalian brain harbored stem
cells that were capable of making new neurons and glia.

_.—This new perspective led to the development of a begin-

ning graduate course titled “Regenerative Biology and
Medicine”, which I have now taught in the Department
of Biology for several years.

Regenerative biology and medicine is a rapidly devel-
oping field that seeks to understand the mechanisms of
regeneration and apply that understanding to the devel-
opment of therapeutic strategies to restore tissue struc-
ture and function compromised by injury or disease.
The study of regenerative biology covers a wide range
of tissues, organs and appendages in several animal
models. Regenerative medicine encompasses cell trans-
plantation, construction of bioartificial tissues (“tissue
engineering”) and the chemical induction of regenera-
tion from residual tissues in situ. Several texts on tissue
engineering are available, but these are geared primar-
ily to engineers. No texts exist on the broader field of
regenerative biology and medicine. Furthermore, in the
literature on regenerative medicine, I have seen virtu-
ally no overt recognition of the fact that to realize its
immense potential, we must gain a much deeper under-
standing of the biology of regeneration than we cur-
rently possess. Also missing is any discussion of strong
non-mammalian regenerators, such as the amphibians,
as model systems that are relevant to regenerative med-
icine. These models are important, since they regener-
ate tissues and complex structures that mammals do
not, thus offering an opportunity to learn what is dif-
ferent about them and apply it to mammalian regenera-
tion. Thus, the primary objective of the present book
was to bring the many different facets of regencrative
biology and medicine together in one place to give the

reader an overall view of the kinds of fascinating basic
and clinically-oriented research that have been, and are
being done, how each informs the other, what progress
has been made, and the therapeutic potential that
exists.

This book is directed to a broad audience of graduate
and advanced undergraduate students in biology, chem-
istry and bioengineering, medical students, academic
and clinical physicians, and research investigators.
Chapter 2 deals with fibrosis, the most common response
to tissue damage caused by injury or disease. Chapters
3-12 deal with the regenerative biology and the corre-
sponding regenerative medicine of specific clusters of
tissues. Chapter 13 details experiments on the develop-
mental potency of adult stem cells and Chapter 14 dis-
cusses the biology of appendage regeneration and
attempts to stimulate the regeneration of appendages
in adult frogs and mammals. The book can be read in
several ways. Reading Chapters 1 and 15, and/or all the
chapter summaries will provide an abridged content. I
have provided the details of regeneration and regenera-
tive medicine for different tissues, organs and append-
ages between these two chapters. These details are
important for understanding mechanisms of regenera-
tion and the kinds of efforts that are being made to
manipulate tissues toward regenerative pathways or
faster healing by fibrosis.

The field of regenerative biology and medicine is
moving incredibly fast, with many new discoveries
reported each week, creating torrents of published
papers. A massive amount of literature went into the
synthesis of this book, yet I have sampled probably no
more than 5% of the work on regenerative biology and
medicine that exists. The data described here will
undoubtedly already be obsolete when the book is pub-
lished, but the ideas and directions of the field set forth
here will, I hope, remain clear and inviting of new inter-
pretations by current and upcoming investigators.

1 am grateful to IUPUI for granting me a leave at the
end of my deanship to write this book and to Eli Lilly
and Company and the Indiana 21* Century Research
and Technology Fund for their support of the research
of the Center for Regenerative Biology and Medicine,
some of which is included here. I very much appreciate
the helpful critiques of the manuscript by friends and
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colleagues: Karen Crawford, Luisa Ann Di Pietro, E. patience in this endeavor, and to my project manager,
Brady Hancock, Andrew Hawks, Ellen Heber-Katz, Carl M. Soares. Any sins of omission or commission
George Malacinski, Anton Neff, and Rosamund Smith. are mine and mine alone.

I am particularly indebted to my friend and colleague

in New Delhi, Igbal Niazi, who read the whole manu- David L. Stocum
script and whose insights on content and organization Indianapolis
were invaluable. Finally, I am grateful to my editor, August, 2006

Luna Han, for her encouragement, guidance and
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