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Fundamental considerations; The Cell; Tissues.

An Introduction to the Fine Structure of
Cells and Tissues

This EBook covers the fine structure of human cells
and tissues as seen with the transmission and
scanning electron microscope (TEM & SEM). To the
author’s knowledge there is no book of this kind
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expressly devoted to human cells and tissues. The
book is concise and is primarily intended to help in
the teaching of microanatomy to first-year medical
and health-science students, paramedical students
and first-year science and other university students.
It can also be used to teach university entrance
students in secondary schools and technical staff in
anatomical pathology in hospitals and specifically
those involved in stem cell research. There are
innumerable texts in light microscopy (LM) of basic
histology that are now available for comparison to all
and on line, particularly on Google, Wikipedia,
PubMed and other search engines. Microanatomy is
essentially a visual subject and the author firmly
believes that a picture is worth a thousand words.
The cell is the fundamental unit of structure in the
human body. Cells and their products form the
tissues and the various organs and organ systems of
the human body. Understanding their structure is
not only basic to microanatomy it is also of
importance in the study of physiology and pathology
and of course, gross anatomy. Now with dawn of
stem cell research, it can be used as guide to
understand adult and embryonic stem cell
microstructure in conjunction with LM and immuno -
fluorescent microscopy (FM). As an innovation to the
original atlas we have added, exquisite colour
images (SEM) by Prof. Pietro Motta, a world leader
in electron microscopy, author and publisher of
many atlases aided by his co-workers in La Sapienza,
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University of Roma, Italy, to appreciate the third
dimension in microstructure. Some images of the
testis are credited to Professors. David de Kretser &
Jeff. Kerr, my colleagues at Monash University. Prof.
de Kretser, of course, is one of my role models since
he is an electron microscopist, clinician and expert
on the testis and male infertility. He was founder
Director of the Institute of Reproduction &
Development, where I was honorary associate
professor. He is also a born Sri Lankan and was
Governor of Victoria. To help interpretation of the
electron micrographs, the structure of each type of
cell and/or tissue is illustrated diagramatically, and
an attempt has been made to relate this to function.
Where possible, such interpretative diagrams are
printed adjacent to the electron micrographs of that
particular type of cell/ tissue. Some of these
diagrams were coloured by computer. In addition,
brief descriptions of the anatomy of the cells/tissues
and legends that describe the electron micrograph
are included. Each section will briefly introduce the
reader to the type of cell, tissue or organ that is
being illustrated. Since there are many advanced
atlases and textbooks on the fine structure of cells
and tissues, the present publication is intended to be
a simple reference for the student and researcher.
One of the greatest difficulties readers have in the
interpretation of cell structure using LM is that they
do not see the outlines of cells and for the most part
they do not see the internal structure of the cell very
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clearly. This is because the cell membrane and most
of the internal structures are beyond the high
resolution of the LM. Electron microscopy, on the
other hand, magnifies cell organelles and enhances
their resolution, making the interpretation of cell
structure more precise and objective. However,
there are limitations in the study of ultrastructure
since only a very small section of the cell is viewed.
Electron microscopy, as we all know, is laborious
and very time consuming and has been used widely
in biomedical research since 1935. We were the first
to study embryonic stem cells by TEM, a logical
progression of our extensive research on human
gametes, fertilization and embryos in IVF & ART.
The reader is advised to study images of cells and
tissues in semi- thin epoxy sections (LM). This EBook
(atlas) will be a valuable supplement to the
numerous textbooks of histology, especially those
with colour LMs of wax and epoxy sections. It covers
the ultrastructure of the human cell, the basic
tissues of the human body and some of the more
important organs of the human body. It is
specifically targeted to researchers involved in
current stem cell research (both adult and
embryonic). Finally, this publication is not intended
to be a complete atlas of human cells and tissues
since there are several excellent publications for the
advanced study of electron microscopy, a few listed
in the references.
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Fine Structure of Human Cells and
Tissues

Ultrastructural Pathology of the Cell and Matrix:
Third Edition Volume 2 presents a comprehensive
examination of the intracellular lesion. It discusses
the analysis of pathological tissues using electron
microscope. It addresses the experimental
procedures made on the cellular level. Some of the
topics covered in the book are the structure,
distribution, and variations of rod-shaped
microtubulated bodies; morphology of
intracytoplasmic filaments; melanosome-producing
and melanosome-containing cells in tumours;
myofilaments in striated muscle; and pathological
variations in size, shape, and numbers of
microbodies. The intracytoplasmic and intranuclear
annulate lamellae are fully covered. An in-depth
account of the classification, history, and
nomenclature of lysosomes are provided. The
morphology and normal variations of melanosomes
and anchoring fibrils are completely presented. A
chapter is devoted to the endocytotic structures and
cell processes. Another section focuses on the
classification and nomenclature of fibrous
components. The book can provide useful
information to cytologists, pathologists, students,
and researchers.
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Cellular Fine Structure

Ultrastructural Pathology of the Cell and Matrix:
Third Edition Volume I present a comprehensive
examination of the intracellular lesion. It discusses
the analysis of pathological tissues using electron
microscope. It addresses the experimental
procedures made on the cellular level. Some of the
topics covered in the book are the physiological
analysis of the nucleus; nuclear matrix,
interchromatin, and perichromatin granules;
structure and function of centrioles; characteristics
of mitochondria; Golgi complex in cell differentiation
and neoplasia; and degranulation of rough
endoplasmic reticul ...

Cell Fine Structure

Light and Electron Microscopy of Cells and Tissues:
An Atlas for Students in Biology and Medicine is a
condensation of Volumes I and II of \"Cells and
Tissues by Light and Electron Microscopy\"
(Academic Press, Inc., New York and London, 1970).
It is designed to provide the student with the
essentials for a basic knowledge of animal cells and
tissues. The book provides comprehensive
discussions of the following: the cell, stratified
squamous epithelium, the nervous system, muscle,
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the lymphoid organs, the circulatory system, the
digestive system, the major glands of digestion, the
urinary system, the male reproductive system, the
female reproductive system, the endocrine glands,
and special senses (the eye and the ear).

The Living Cell

Cells and Tissues: An Introduction to Histology and
Cell Biology begins by explaining why histology
should be studied. Some chapters follow on the
techniques for studying cells and tissues, the
anatomy of the cell, the epithelia, the connective
tissues, and the blood. This book also covers topics
on the immunity against foreign material;
contractility, specifically at how it is brought about
and at how the system changes in a stationary cell;
and harnessing of contraction to produce movement.
This text also looks into the communication systems
within cells, the life and death of cells, and the
histological sections of small intestine. The
responses of the body to injury in the processes of
inflammation and repair are also explored. This book
will be useful to students starting in histology,
though it does assume some elementary knowledge
of biochemistry and of the structure of the
mammalian body.
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HUMAN CELL AND TISSUE FINE
STRUCTURE FOR TEACHING AND
RESEARCH IN STEM CELLS

Three Dimensional Microanatomy of Cells and Tissue
Surfaces focuses on the use of scanning electron
microscopy in the study of the microanatomy of cells
and tissues, cell relationships, and complex
biological relationships. The selection first
elaborates on the technical aspects of
stereoprojection for electron microscopy; three-
dimensional microanatomy of intracellular
structures; microcirculation studies by the injection-
replica method with special reference to portal
circulations; and three-dimensional architecture of
the mammalian liver. Discussions focus on the
preparation of vascular casts, portal circulations of
various organs, scanning electron microscopy,
copying and printing stereopair negatives,
stereoprojection, and high voltage electron
microscopy. The text then takes a look at scanning
electron microscope bloodvessel casts analysis,
three dimensional microanatomy of reticular tissues,
kidney glomerular epithelium in response to
different physiological states and experimental
conditions, and mammalian renal papilla and pelvis.
The manuscript examines the lung in scanning
electron microscopy and stereopresentation, surface
topography of endocardial endothelium, scanning
electron microscopy of endothelium, human vas
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deferens, and seminal vesicles, and dynamic
morphology of the apical membrane of lactating cells
viewed by freeze-fracture. The selection is a valuable
reference for researchers interested in the use of
scanning electron microscopy in the study of the
microanatomy of cells and tissues and biological
relationships.

Ultrastructural Pathology of the Cell and
Matrix

Zytologie

Fine Structure of Cells

Fourteen years have passed since the publication of
David Spencer Smith's Insect Cells: Their Structure
and Function. Here the results of a decade of
electronmicroscopic studies on insect cells were
summarized in an organized and integrated fashion
for the first time, and the ultrastructural
characteristics of different specialized cells and
tissues were abundantly illustrated in the 117 plates
this monograph contained. In the intervening period
great progress has been made in the field of Insect
Ultrastructure. Organelles not even mentioned in
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Smith's book, such as synaptonemal complexes,
clathrin baskets, fusomes, and retinular junc tions,
have been identified and functions proposed for
them. There have also been many technical advances
that have profoundly influenced the direction of
subsequent research. A spectacular example would
be the development by Miller and Beatty of the
chromosomal spreading technique which allowed for
the first time ultrastructural studies on segments of
chromosomes containing genes in various stages of
replication and transcription. Then there is the
freeze-fracture procedure first described by Moor
and his colleagues. This technique permitted an
analysis of intercellular junctions that was
impossible with the conventional sectioning
methods. The results greatly clarified our
understanding of the channels for ion movement and
the permeability barriers between cells and also the
membrane changes that occur during the embryonic
differentiation and metamorphosis of various types
of insect cells.

Ultrastructural Pathology of the Cell and
Matrix

Innovative microscopic techniques, introduced
during the last two decades, have contributed much
to creating a new picture of the dynamic
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architecture of the cell, which can now be more
exactly correlated with specific biochemical and
physiopathological events. These developments have
led to significant advances in our understanding of
the physiomorphological and pathological aspects of
the secretory mechanism, as well as the
pharmacologic methods used to control,
experimentally, the function of exocrine and
endocrine glands. The integration of new
ultrastructural methods such as freeze-
fracture/etching, immunocytochemistry, scanning
and high-voltage electron microscopy,
cytoautoradiography, etc. , has proven to be of great
value when applied to the study of endocrine cells
and tissues. Because information on this topic has
appeared in a variety of scientific and medical
journals, this book: (1) reviews the results of an
integrative approach presenting a comprehensive
ultrastructural account of the main aspects of the
field; (2) points out gaps or controversial topics in
our knowledge; and (3) outlines pertinent directions
for future research. The chapters, prepared by
recognized authorities in the field, present
traditional information on the topic in a concise
manner and, with a valuable selection of original
illustrations, show what the integration of new
microscopic methods can contribute to the subject in
terms of new concepts. This volume will be useful to
cell biologists, anatomists, embryologists,
histologists, pharmacologists, pathologists, and, of
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course, endocrinologists. It will also be of interest to
students, practitioners of medicine, and to all others
dealing with clinical research and diagnosis.

Light and Electron Microscopy of Cells
and Tissues

Relaxin, perhaps more than any other hormone, has
a varied history of eliciting enthusiasm, rejection,
skepticism, and long lapses of neglect. Long after its
discovery, it was a hormone in search of a
physiological role in humans. Today, relaxin is
implicated in mammary growth, development and
function, ionotropic and chronotropic action on the
heart, and angiogenic activity in both the peripheral
tissues and the endometrium. It is best known for its
effect on the uterus and the symphysis pubis in
preparation for parturition. However, the literature
suggests that not all functions occur in one species.
This book describes how to obtain the necessary
molecules or derivatives for research, reaching right
into the design of new molecules for specific
applications.
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Cells and Tissues

Cell biology is moving at breakneck speed, and many
of the results from studies on insects have helped in
understanding some of the central problems of
biology. The time is therefore ripe to provide the
scientific community with a series of up-to-date, well
illustrated reviews of selected aspects of the sub
microscopic cytology of insects. The topics we have
included fall into four general groups: seven
chapters deal with gametogenesis, four concern
develop ing somatic cells, seventeen chapters
describe specialized tissues and organs, and three
chapters cover cells in pathological states. These
accounts are illustrated with over 600 electron
micrographs. The more than 1100 pages in the two
volumes of Insect Ultrastructure combined labors of
49 dedicated contributors from II countries.
represent the These authors have digested and
critically summarized a very large body of
information, and some measure of this effort can be
gained from consulting the bibliographies that close
each of the 31 chapters. These contain 2400 publica
tions authored by 1500 different scientists. However,
before we congratulate ourselves on the advanced
state of our knowledge, it is worth remembering that
representatives of less than 0.01 % of the known
species of insects have been examined with the
electron microscope.
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Molecular Biology of the Cell

A guide to modern scanning electron microscopy
instrumentation, methodology and techniques,
highlighting novel applications to cell and molecular
biology.

Three Dimensional Microanatomy of
Cells and Tissue Surfaces

Annual Plant Reviews, Volume 23 A much clearer
picture is now emerging of the fine structure of the
plant cuticle and its surface, the composition of
cuticular waxes and the biosynthetic pathways
leading to them. Studies assessing the impact of UV
radiation on plant life have emphasized the role of
the cuticle and underlying epidermis as optical
filters for solar radiation. The field concerned with
the diffusive transport of lipophilic organic non-
electrolytes across the plant cuticle has reached a
state of maturity. A new paradigm has recently been
proposed for the diffusion of polar compounds and
water across the cuticle. In the context of plant
ecophysiology, cuticular transpiration can now be
placed in the perspective of whole-leaf water
relations. New and unexpected roles have been
assigned to the cuticle in plant development and
pollen-stigma interactions. Finally, much progress
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has been made in understanding the cuticle as a
specific and extraordinary substrate for the
interactions of the plant with microorganisms, fungi
and insects. This volume details the major
developments of recent years in this important
interdisciplinary area. It is directed at researchers
and professionals in plant biochemistry, plant
physiology, plant ecology, phytopathology and
environmental microbiology, in both the academic
and industrial sectors.

Biomedical Index to PHS-supported
Research

The calcified tissues have fundamental functions in
the biology of organisms, not only because their
strength, solidity, and elasticity permit movement
and mechanical activities, and protect soft tissues
against traumatic forces, but also on account of their
role in mineral homeostasis. For this reason,
extensive investigation in the last 30 years has
provided much to explain the complex chemical and
physical processes occurring in cells and matrices
composing the skeleton, and their alterations in
pathological conditions. The use of ultrastructural
methods such as immunocytochemistry, scanning
and transmission electron microscopy,
cytoautoradiography, freeze/fracture etching, high
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voltage, etc. has proven to be of great value when
applied to cells and matrix components of bone and
cartilage, in spite of the technical difficulties due to
the hardness of these tissues. However, available
information on this subject is disseminated in a
variety of scientific and medical articles. This volume
is an attempt to collect together the most significant
data on the ultrastructure of cartilage and bone in
normalcy and pathology. Obviously, it cannot be a
complete report of all these data, its principal aim
being that of: a) giving a comprehensive statement
of the results concerning the basic structures
common to these tissues, especially collagen fibrils,
noncollagenous proteins, and proteoglycans, and
their relationships with the mineral substance (for
which another volume of this series can also be
consulted; see Ruggeri A. , Motta P. M. (eds.

Biomedical Index to PHS-supported
Research: pt. A. Subject access A-H

This fifth book of autobiographical essays by
distinguished senior neuroscientists includes
contributions by Samuel H. Barondes, Joseph E.
Bogen, Alan Cowey, David R. Curtis, Ennio De Renzi,
John S. Edwards, Mitchell Glickstein, Carlton C.
Hunt, Lynn T. Landmesser, Rodolfo Llinas, Alan
Peters, Martin Raff, Wilfred Rall, Mark R.
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Rosenzweig, Arnold Bernard Scheibel, and Gerald
Westheimer. This collection of fascinating essays
should inform and inspire students and working
scientists alike. The general reader interested in
science may also find the essays absorbing, as they
are essentially human stories about commitment and
the pursuit of knowledge.

An Atlas of Fine Structure

The integument plays an important role in the
survival of meta zoans by separating and protecting
them from a hostile environ ment. Its function
ranges from protection against injury and in fection;
partlcipation in the regulation of body temperature
and water balance, to respiratory activity,
monitoring of the environ ment and production of
signals related to behaviour. All these result from
specific structural, biochemical and physiological
properties of intra-and extracellular components of
the integu ment. Thus its characterization can be
best accomplished by a multidisciplinary approach
with authors specialized in different fields of science.
This multi-author book, in two volumes, provides an
up-to date survey of the literature. The first volume
deals with the integument of invertebrates, the
second with that of vertebrates, both organized
primarily on a phylum basis. As the level of
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knowledge on the integument of phyla differs
considerably, the information provided is
correspondingly either limited or con densed. For
some of the smaller groups of invertebrates little
information is available, as often only a few electron
micrographs are to be found in the literature; on the
other hand, from the large body of knowledge
existing for vertebrates, particularly for mammals,
no complete overview can be provided, but publica
tions giving access to further information have been
reviewed critically.

Muscle and Its Innervation

The freeze fracture technique coupled with
transmission electron microscopy has contributed
significant scientific information toward the
experimental investigation of both normal and
abnormal cells in the fields of cellular,
developmental and molecular biology, and to several
subdisciplines in medicine, including pathology,
anatomy, and physiology. This book presents a
complete and up-to-date account of the
macromolecular organization of membranes and the
many membrane specialization of cells as well as
overall cellular organization as reflected in tissues
and organs. While the book emphasizes freeze
fracture images and the useful scientific information
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contained in them, the authors have also included
transmission electron micrographs of ultrathin
sectioned cells, tissues, and organs in order to aid in
the interpretation of the freeze fracture image and
increase the book's utility. Where three dimensional
views are particularly useful, scanning electron
micrographs are included.

An Atlas of Fine Structure: The Cell, Its
Organelles and Inclusions

Issue for Fiscal year 1954 accompanied by
separately published section with title: Projects
listed by agencies.

The Cell

This book has been written specifically for
candidates sitting the oral part of the FRCS (Tr &
Orth) examination. It presents a selection of
questions arising from common clinical scenarios
along with detailed model answers. The emphasis is
on current concepts, evidence-based medicine and
major exam topics. Edited by the team behind the
successful Candidate's Guide to the FRCS (Tr &
Orth) Examination, the book is structured according
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to the four major sections of the examination; adult
elective orthopaedics, trauma, children's/hands and
upper limb and applied basic science. An
introductory section gives general exam guidance
and end section covers common diagrams that you
may be asked to draw out. Each chapter is written
by a recent (successful) examination candidate and
the style of each reflects the author's experience and
their opinions on the best tactics for first-time
success. If you are facing the FRCS (Tr & Orth) you
need this book.

The Electron Microscope in Biology

This book lays out the principles of general
pathology for biomedical researchers, grad students,
medical students, and physicians, with elegance and
deep insight. Disease processes are explained in the
light of malfunctions at the cellular level, offering a
rich understanding of the clinical correlates of all
aspects of fundamental cellular physiology and basic
biomedicine. The book has been fully revised and
updated to present a current but deep
understanding of disease states at the cell and tissue
levels - cellular pathology, inflammation,
immunopathology vascular disturbance, and tumor
biology.
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Insect Ultrastructure

Ultrastructural Pathology of the Cell and Matrix
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