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Preface

Pathology is the study of disease. The field of pathology emerged from the
application of the scientific method to the study of human disease. Thus, pathology
as a discipline represents the complementary intersection of medicine and basic
science. Early pathologists were typically practicing physicians who described the
various diseases that they treated and made observations related to factors that
contributed to the development of these diseases. The description of disease evolved
over time from gross observation to microscopic inspection of diseased tissues based
on the light microscope and more recently to the ultrastructural analysis of disease
with the advent of the electron microscope. As hospital-based and community-based
registries of disease emerged, the ability of investigators to identify factors that cause
disease and assign risk to specific types of exposures expanded to increase our
knowledge of the epidemiology of disease. Although descriptive pathology can be
dated to the earliest written histories of medicine and the modern practice of
diagnostic pathology dates back perhaps 200 years, the elucidation of mechanisms of
disease and linkage of disease pathogenesis to specific causative factors emerged
more recently from studies in experimental pathology. The field of experimental
pathology embodies the conceptual foundation of early pathology—the application
of the scientific method to the study of disease—and applies modern investigational
tools of cell and molecular biology to advanced animal model systems and studies of
human subjects. The molecular era of biological science began over 60 years ago,
whereas recent advances in our knowledge of molecular mechanisms of disease have
propelled the field of molecular pathology. These advances were facilitated by
significant improvements and new developments associated with the techniques and
methodologies available to pose questions related to the molecular biology of normal
and diseased states affecting cells, tissues, and organisms. Today, molecular
pathology encompasses the investigation of the molecular mechanisms of disease
and interfaces with translational medicine where new basic science discoveries form
the basis for the development of new strategies for disease prevention, new
therapeutic approaches and targeted therapies for the treatment of disease, and new
diagnostic tools for disease diagnosis and prognostication.

With the remarkable pace of scientific discovery in the field of molecular
pathology, basic scientists, clinical scientists, and physicians have a need for a source
of information on the current state of the art of our understanding of the molecular
basis of human disease. More importantly, the complete and effective training of
today’s graduate students, medical students, postdoctoral fellows, and others, for
careers related to the investigation and treatment of human disease, requires
textbooks that have been designed to reflect our current knowledge of the molecular

22



mechanisms of disease pathogenesis, as well as emerging concepts related to
translational medicine. Most pathology textbooks provide information related to
diseases and disease processes from the perspective of description (what does it look
like and what are its characteristics), risk factors, disease-causing agents, and to
some extent, cellular mechanisms. However, most of these textbooks lack in-depth
coverage of the molecular mechanisms of disease. The reason for this is primarily
historical—most major forms of disease have been known for a long time, but the
molecular basis of these diseases is not always known or has been elucidated only
very recently. However, with rapid progress over time and improved understanding
of the molecular basis of human disease, the need emerged for new textbooks on the
topic of molecular pathology, where molecular mechanisms represent the focus.

In this second edition of Molecular Pathology: The Molecular Basis of Human Disease,
we have assembled a group of experts to discuss the molecular basis and
mechanisms of major human diseases and disease processes, presented in the
context of traditional pathology, with implications for translational molecular
medicine. This volume is intended to serve as a multiuse textbook that would be
appropriate as a classroom teaching tool for medical students, biomedical graduate
students, allied health students, and others (such as advanced undergraduates).
Furthermore, this textbook will be valuable for pathology residents and other
postdoctoral fellows who desire to advance their understanding of molecular
mechanisms of disease beyond what they learned in medical/graduate school. In
addition, this textbook is useful as a reference book for practicing basic scientists and
physician scientists who perform disease-related basic science and translational
research, who require a ready information resource on the molecular basis of various
human diseases and disease states. To be sure, our understanding of the many
causes and molecular mechanisms that govern the development of human diseases
is far from complete. Nevertheless, the amount of information related to these
molecular mechanisms has increased tremendously in recent years, and areas of
thematic and conceptual consensus have emerged. We have made an effort to
integrate accepted principles with broader theoretical concepts in an attempt to
present a current and comprehensive view of the molecular basis of human disease.
We hope that this second edition of Molecular Pathology: The Molecular Basis of Human
Disease will accomplish its purpose of providing students and researchers with in-
depth coverage of the molecular basis of major human diseases in the context of
traditional pathology so as to stimulate new research aimed at furthering our
understanding of these molecular mechanisms of human disease and advancing the
theory and practice of molecular medicine.

William B. Coleman

Gregory J. Tsongalis
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