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Preface

The fact that the liver regenerates following injury has been known since
ancient times. According to Greek mythology, Prometheus was chained to a
rock for defying Zeus by stealing fire from Mount Olympus. He was sub-
jected to an eagle eating his liver during the day, and it regenerated by night.
Because of this marked capacity to regenerate and the ability of chemical
carcinogens and viruses to transform hepatocytes, the liver is used exten-
sively as a model for investigating the molecular mechanisms of normal cell
proliferation and carcinogenesis.

Recently, striking advances have occurred in our understanding of hepa-
tocyte growth regulation and how chemical agents and viruses alter these
normal growth regulatory pathways during the genesis of liver tumors. Both
in vitro and in vivo models of neoplastic transformation have established
that the pathway to neoplasia has multiple steps. Aberrant expression of
proto-oncogenes or the expression of mutant forms of these genes (i.e.,
oncogenes) can lead to neoplastic transformation. The loss of tumor sup-
pressor gene function is also involved in the development of both rodent and
human liver cancer. This book demonstrates that the determination of the
factors involved in controlling the regeneration of normal liver has led to a
clearer understanding of the mechanisms involved in the formation of vari-
ous liver diseases, including hepatocellular carcinomas.

The chapters in this book are grouped into three main research areas.
The first section of the book covers the subject of liver regeneration. Liver
regeneration has been investigated for many years, particularly since 1931
when Higgins and Anderson published a classic paper describing a partial
hepatectomy technique in rats that reproducibly stimulates the liver to re-
generation. An overview of liver regeneration research both then and now is
described in the first chapter by one of the premier scientists in this field of
investigation, Dr. Nancy Bucher. The growth factor that plays a central role
in stimulating hepatocyte proliferation following liver injury, hepatocyte
growth factor, and its receptor (c-met) are discussed in Chapters 2 and 3,
respectively. The immediate-early response genes that are expressed in the
early stages of liver regeneration are described in Chapter 4.

The second section of this book deals with the subject of liver carcinogen-
esis. The topics were chosen to provide an overview of this immense subject.
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Chapter S covers the role that hepatic stem cells play in both liver regenera-
tion and carcinogenesis. It is well known that hepatitis virus infection is a
major risk factor for the development of human hepatocellular carcinomas.
The contribution of hepadnavirus research to our understanding of liver
cancer is discussed in Chapter 6. Programmed cell death, apoptosis, has
been increasingly shown to be mechanistically involved in liver tumor pro-
motion and carcinogenesis as discussed in Chapter 7. Transforming growth
factor B and the suppression of p53-dependent cell cycle checkpoint function
as they relate to liver tumor promotion are discussed in Chapters 8 and 9. In
Chapter 10 it is postulated that hypomethylation of the DNA may represent
an epigenetic mechanism for hepatocyte transformation. The use of trans-
genic animals to ascertain directly the role of growth factors, oncogenes,
etc., in liver carcinogenesis is a powerful molecular technique thoroughly
presented in Chapter 11. It is also important to realize that humans vary in
their susceptibility to tumor formation. Chapter 12 describes the impor-
tance of genetics in the development of liver tumors in both humans and
animals.

The final section of this book deals with two vastly different techniques
for treating liver cancer. Although hepatocellular carcinoma is one of the
most common neoplasms in the world, primary cancer of the liver is rela-
tively rare in the United States. Hepatocellular carcinomas are, however, still
of significance in the United States because they are highly lethal; the S-year
survival rate is less than 10%. One method of treating primary and metasta-
tic liver tumors is surgical resection. When the malignancy is not amenable
to a simple resection, the whole liver can now be transplanted. These surgi-
cal procedures for the treatment of liver cancer are described in Chapter 13.
As the genes involved in liver carcinogenesis are elucidated, it becomes more
probable that this information will be used to develop successful molecular
strategies for cancer treatment. The potential of using gene therapy ap-
proaches to treat liver tumors and genetic liver diseases is discussed in
Chapter 14.

In conclusion, the veritable explosion of scientific information that has
occurred recently in liver biology encompasses many research disciplines.
This book is an attempt to bring these diverse research results together in a
coherent manner. Scientists who will benefit from this book include toxi-
cologists, virologists, molecular biologists, cell biologists, cancer biologists,
pharmacologists, pathologists, surgeons, and gastroenterologists who are
interested in furthering their understanding of the molecular mechanisms
controlling liver regeneration and hepatocellular carcinogenesis.

I would like to thank Ms. Charlotte Brabants at Academic Press for her
continued support and patience, the contributors of this book for writing
their chapters when it is increasingly difficult to find the time for such
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scholarly endeavors, and Ms. Roxanne Scroggs for her secretarial assis-
tance.

Randy L. Jirtle
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