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Foreword

Of the trillions of cells that make up the human body, it's quite amazing to think that there
exists absolute order within this vast sea of cellular diversity. A fundamental point to remem-
ber is that every cell belongs to a cell line, which in turn belongs to a system. The organs of
the body play a pivotal role in maintaining the body systems and offer their own fascinating
structural complexities.

As a student of biomedical science, you are taught early on that understanding the normal
structural and functional features of the human body should always form the basis for under-
standing disease states. Put more simply, it's about how disease affects the normal cellular and
body systems. In order to comprehend this, it is essential to appreciate fully what ‘normal’
looks like, and that's what this book is about.

Unlike textbooks and colour atlases that currently exist, this book attempts to link the systems
and cross reference the interlinking themes. The early chapters set the scene and give the
reader the fundamentals of cell structure and how they form systems and organs. There is also
a chapter on the tools that enable us to study cells. The book then explores the body systems
and organs chapter by chapter, from the inside out.

When looking at children’s plastic interlocking bricks, one can see how clever the designer had
been and how clearly thought through were the minor details of how to construct any number
of different models. As a concept, this is not a million miles from the workings of the human
body, in that every cell is part of a larger system or organ and has its own role to play within
that matrix, just like the parts of a children’s model.

Finally, this book is designed to complement the other volumes in the Fundamentals of
Biomedical Science series; indeed, it sets the foundations for the series and cross references
to other volumes throughout. As with the other books in the series, it follows a similar style
that emphasizes key points, key terms and self-check questions to support and encourage the
reader to check their understanding as they progress through the text.

‘An investment in knowledge pays the best interest’

Benjamin Franklin

Guy Orchard
Brian Nation



Awn tntroducetion to the
Fundamentals of Blomedical
SCLENCE SerLes

Biomedical scientists form the foundation of modern healthcare, from cancer screening to
diagnosing HIV, from blood transfusion for surgery to infection control. Without biomedical
scientists, the diagnosis of disease, the evaluation of the effectiveness of treatment, and research
into the causes and cures of disease would not be possible. However, the path to becoming a
biomedical scientist is a challenging one: trainees must not only assimilate knowledge from a
range of disciplines, but must understand—and demonstrate—how to apply this knowledge in a
practical, hands-on environment.

The Fundamentals of Biomedical Science series is written to reflect the challenges of biomed-
ical science education and training today. It blends essential basic science with insights into
laboratory practice to show how an understanding of the biology of disease is coupled to
the analytical approaches that lead to diagnosis. Produced in collaboration with the Institute
of Biomedical Science, the series provides coverage of the full range of disciplines to which a
biomedical scientist may be exposed.

Learning from this series

The Fundamentals of Biomedical Science series draws on a range of learning features to help
readers master both biomedical science theory, and biomedical science practice.

Method boxes walk through the key protocols that the reader is likely
to come across in the laboratory.

Silver stain for reticulin fibres (untoned)

Reticulin fibres have little natural affinity for silver solu-
tions so they must be treated with acidified potassium
permang; then mordanted with iron alum to sensitise
the fibres to silver deposition. Reducing in formalin causes
deposition of metallic silver onto the reticulin fibres. An: Mix thorg

E— ‘ 5 Additional information to augment the main text appears in boxes.
’ BOX 3.1 The Language of humanf
1) Superior/Cephalic: Towards the head or above. 6) Laterd ]

2) Inferior/Caudal: Away from the head or below (N.B. 7) Ipsilag
while these two terms are often used synonymously,
Caudal, strictly speaking, means ‘towards the tail' [i.e. :
the base of the spine in humans]). 9) Proxin
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. ONLINE LEARNING MATERIALS

Online learning materials

@ Each title in the Fundamentals of Biomedical Science series is supported by an Online Resource

Centre, which features additional materials for students, trainees and lecturers.

online
resource www.oxfordtextbooks.co.uk/orc/fbs
centre

Home > Biosences » Bomedcal Scence > Fi

Fundamentals of Biomedical Science Series

Interactive digital microscape
enabling you to explore tissue samples.
Videos of key practical technk

ques
) showing you how certain key fab instruments are used as part of carrying out diagnostic

‘work in the lab.
A8 sutiects. Vi o s
Bgconion _working in a range of disciplines, giving you an insight into ie as a biomedical sclentist.
‘Bomedcal Scence

m Each litle in the series is accompanied by book specific resources, including:
Orine Resource Centres  ANSwWers
to the case study questions or self-check questions in the book

VLEACUS Content
Figures from the book

SR B i electronic format (for adopting lecturers)

e Click on a cover beiow.

Vour fesdoack S e w e =

Guides to key experimental skills and methods

Video walk-throughs of key experimental skills are provided to help you master the essential
skills that are the foundation of biomedical science practice.

Search Oniine Resource Cenves | Go |

Bicmesica! Sagnce Sersy » § £sex cructical sna gom majching

Fundamentals of Biomedical Science Series [pe—
Teases 8 A A
Blood grouping and cross matching i AR

Wiliam Armour and Ken Hudson, London Metropoiitan University, dermonstrate blood
grouping and cross matching

- —
Os < v —

Please note the video may take a few moments to download and you will
need Windows Media Payer ¥ you do ot have Windows Hedia Piayer cicKIRRAJ

Biomedical science in practice

Interviews with practicing biomedical scientists working in a range of disciplines give a valu-
able insight into the reality of work in a Biomedical Science laboratory.



ONLINE LEARNING MATERIALS n

Virtual microscope

Visit the library of microscopic images and investigate them
with the powerful online microscope, to help gain a deeper
appreciation of cell and tissue morphology.

Lecturer support materials

The Online Resource Centre for each title in the series also fea-
tures figures from the book in electronic format, for registered
adopters to download for use in lecture presentations, and
other educational resources.

To register as an adopter visit www.oxfordtextbooks.co.uk/orc/
and follow the on-screen instructions.

Any comments?

We welcome comments and feedback about any aspect of this series.
Just visit www.oxfortextbooks.co.uk/orc/feedback/ and share your views.
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Introducing the cell:
the unit of life

Carole Hackney and David Furness

Lea rvu',wg objeotivcs

After reading this chapter you will have gained knowledge and understanding of:

® The range and diversity of cells in the three main domains of life.

m One possible route by which eukaryotic cells may have evolved from prokaryotic cells.

The overall organization of the eukaryotic cell and the structure and function of subcellular
organelles.

Protein synthesis and the role of ribosomes in translating the genetic code.
Membrane flow between organelles and its role in protein sorting.

Lipid synthesis and the role of the endoplasmic reticulum.

Metabolism and the role of mitochondria.

The composition and organization of the cytoskeleton.

Cell division and specializations.

Cell death pathways.

The diversity of life is evident everywhere we look in our environment. Even ina
tiny region of the world’s biosphere, such as a pond or a few grams of soil, there is a
huge richness of organisms; both visible and microscopic life abound and find ways
to fill every ecological niche. Taxonomically, these organisms have until recently been
classified into five major kingdoms: Animalia, Plantae, Fungi, Protista and Monera. The
latest classifications divide life into three domains: the archaea (primitive bacteria-like
forms), the bacteria and the eukaryota.

Despite the diversity, and the many differences between organisms, there are funda-
mental characteristics that all share. They are composed of specific types of organic
molecules which can be subdivided primarily into proteins, lipids, carbohydrates
and nucleic acids, arranged in various molecular structures (Box 1.1). Firstly, each
organism carries the instructions for building and maintaining its structure in a



