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This Basic Concepts text organizes and integrates the immense fields of cell biol-
ogy and histology. Basic Concepts in Cell Biology and Histology is not intended
to be a comprehensive textbook, but a systematic compendium of key concepts
about the relationship between cells, tissues, and organ systems and the way in
which these histological entities function. The first part of the book develops the
basic concepts of how cells are organized internally to carry out both generalized
and specific functions. The second part of the book focuses on the arrangement
of cells to form tissues and organs which work together to carry out organ system
functions. Furthermore, the cell biology concepts developed in the first ten chap-
ters are applied to the tissues and organs described in the remaining chapters. The
last two chapters of this book serve as a road map to the identification of tissues
and organs and a review of the basic techniques used in cell biology and histol-
ogy. Also included is a guide to the orientation and interpretation of electron
micrographs.

Each chapter contains primary topics (bold headings) which are organized into
a series of basic concepts (within boxes) proceeding from the most basic to the
more specific. To be successful in the study of cell biology and histology it is
essential to master these basic concepts. In turn, each basic concepts box is fol-
lowed by a short paragraph of explanation. Within these paragraphs, important
terms are italicized. These are terms that are deemed essential to understanding
and discussion of the chapter topic. The arrangement of basic concepts boxes and
the highlighting of key terms which comprise the vocabulary of cell biology and
histology are intended to facilitate student learning.

The flowcharts provided in the Strategies chapter are a unique portion of the
book. They have been developed through the combined experience of the authors:
fifty years of teaching over 7000 medical, dental, and graduate students in our
respective educational institutions. These flowcharts facilitate the efforts of the
beginning student to circumnavigate the obstacle that all tissues and organs
appear indiscriminately pink and purple while learning the tried and true methods
for their diagnostic identification. The flowcharts are organized to allow histo-
logical identification of any organ with an average of only four or five specific
decisions, such as “Is this a solid organ or does it have a lumen?” or “What type
of epithelium is present?”
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MEMBRANES

* Membrane Lipids

¢ Membrane Proteins

As Allan Sherman once sang

You gotta have skin.

All you really need is skin.

*Cause skin is the thing

that keeps your insides in.
Indeed, cell membranes do, to a large extent, keep the insides of a cell in and the
outside of the cell out. Membranes also form boundaries of cytoplasmic or-
ganelles such as the nucleus, mitochondria, lysosomes, endoplasmic reticulum,
Golgi apparatus, and transport and secretory vesicles. However, membranes play
a much greater role than merely acting as barriers. First, their composition allows
them to be more selective than the bouncer at the local hot nightspot, allowing
passage to only the “beautiful” molecules and keeping out the “riff-raff.” The
beautiful molecules tend to be (1) those which are lipid soluble and can diffuse
easily through the membrane and (2) those for which special doors (channels and
transporters) exist. Second, membranes also serve as sites for communication
with the external milieu via receptors and recognition molecules embedded in or
connected to their superstructure. Third, membranes are also the location of
macromolecules by which cells anchor themselves to each other or the extracel-
lular “gunk” (matrix). In addition, they provide attachment sites for contractile or
cytoskeletal proteins which alter or maintain cell shape. Finally, membranes are
dynamic. Their basic components can change rapidly to meet the demands of life
in the fast lane, or their basic morphology can be altered to allow the passage of
big packages of “stuff” in or out of the cell. The key to understanding the struc-
ture and function of cell membranes is compartmentalization.



