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Preface

Despite its importance in human-assisted reproduc-
tion, agriculture and fisheries, not to mention our
very existence, the subject of fertilization receives little
attention in textbooks of reproductive or develop-
mental biology. The aim of this book is to introduce
the reader to this fascinating process where two highly
specialized cells interact to form a new life. Using
examples from the echinoderms, ascidians, amphi-
bians, fish, mammals and other phyla, I will try to
show that, despite the variability in form of metazoan
gametes, the mechanism of fertilization is highly con-
served throughout the animal kingdom. Since there
are over 3,000 specialized papers published annually
on this subject, I can only outline the basic principles
involved in fertilization and invite readers who
require more details to refer to more specialized
texts. Fertilization is about the transformation of
a quiescent oocyte, which is primarily concerned
with attracting its partner gamete, into a dynamic
zygote that undergoes a cascade of predetermined
activation events to set the scene for the early embryo.
Many events are about reorganizing components laid
down in the oocyte during oogenesis; therefore, I have
summarized the principles of producing gametes in
Chapter 2. In some animals this maternal information
is polarized in the oocyte, and partitioning at cleavage
gives rise to different cell lineages in the early embryo,
whereas in others, early blastomeres remain totipo-
tent. These differences are covered in Chapter 7.
The main theme of this book is to decipher the spatial
and temporal complexity of fertilization under nat-
ural conditions and, in particular, to show how each
gamete induces successive physiological changes in its
partner that are essential for the formation of the

zygote. Fertilization studies are fraught with contrast-
ing ideas, often arising from artefacts induced by
in vitro studies, where techniques to prepare gametes
have distorted the results of experiments. For exam-
ple, techniques that bypass essential stages of the
fertilization process, such as removing extracellular
coats or avoiding gamete fusion by micro-injecting
sperm into oocytes, not only change the physiology of
the cells but also give the impression that these struc-
tures or processes are not required for fertilization.
Chapter 6 (modified from The Encyclopedia of
Reproduction, second edition, Elsevier) looks at the
dynamics of sperm–oocyte interaction, taking care to
reflect the situation under natural conditions and
avoiding misleading interpretations from laboratory
experiments. To improve the flow of the book, basic
biological processes common to all cells, such as cell
division, electrical properties and metabolism are
treated in a separate chapter at the end of the book.

I have had the honour to work with some out-
standing scientists – Alberto Monroy, Giuseppina
Ortolani, Berndt Hagstrom, Louis DeFelice, Yves
Menezo and Jacques Cohen, to mention a few – and
the privilege to work in a period of unparalleled
enthusiasm, where scientists such as Alberto
Monroy, Daniel Mazia, Jean Brachet, Eric Davidson,
Mike Bedford, Robert Edwards and Ryuzo
Yanagimachi set the pace in studies of fertilization.
I wish to thank the Stazione Zoologica in Naples, the
first andmost uniquemarine biology laboratory in the
world, for allowing me the opportunity to work there
from 1976 until 1999 on a variety of invertebrate and
vertebrate species, and the late Alberto Monroy for
introducing me to this fascinating subject.
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