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PREFACE TO THE THIRD EDITION

Although this third edition is only about 15 pages of text
longer than the secend edition, we have reassessed every page
and as a result have incorporated more than 150 new figures.
Some of the more simplistic figures in the previous editions
have been removed to allow us to incorporate developments
at the growing points of biochemistry and molecular biology.

Although in producing the first edition we did not intend
that the text should be a substitute for the standard textbooks
we are aware that there is an increasing call for a slim text.
There are three main reasons for this. First, the increase in
our knowledge of biochemistry and molecular biology means
that many of the standard texts are bevond the reach of
many students in terms of both bulk and cost. Second is the
demand of students and teachers that the amount of factual
material in their courses should be reduced. We see this in
the request of the General Medical Council in the UK for a
core curriculum for medical students. Third, an increasing
lack of understanding of English among students in many
countries where formerly it was well taught. In producing a
third edition we have taken account of these tendencies by
increasing the amount of text so that the book might serve as
a stand-alone textbook with suitable supplementation from
lectures, tutorials and other reading.

- Our illustrator, Sue Harris, was not available for this
edition. We have been very fortunate in having the cooperation
of our new illustrator, Jane Templeman, who has readily
understood our requests and has produced many fine
illustrations. We are indeed grateful to her.

Finally, it is a pleasure to thank all those friends through-
out the world who have sent in their corrections and
suggestions for improvements. We hope that with a new
edition we will continue to receive such suggestions but
hopefully not so many that concern our errors.

1963 P.N.C.
AD.S.



PREFACE TO THE FIRST EDITION

The purpose of this book is to provide a survey of
biochemistry in an easily assimilable form. We had in mind
firstly students who might appreciate a succinct summary of
some of the tenets on which a more advanced study of
biochemistry is based. We hoped we might even encourage
some students to develop their thirst for more extensive
texts. Secondly we were aware of the needs of students in
developing countries, who may not be too conversant with
English. We thought it might be helpful to the students if
the teachers could refer to clear diagrams in a modest book.
Thirdly we wished to assist all those who, while not
specializing in biochemistry, want to be aware of the major
trends in the subject. In this respect we hope the book may
prove useful to school teachers, physical scientists and
medical doctors.

In making our choice of subject matter we have aimed at
the student of medicine and the biochemistry student who is
primarily interested in animals. We are aware that our choice
has been arbitrary and we would be delighted to have
suggestions concerning the subject matter and how we could
improve the presentation.

We have of course worked within certain constraints.
Firstly we have confined ourselves to about 200 pages, and
secondly we have used only one colour in addition to black
and white. As authors we consider we have been very
fortunate in our collaborators: the artist, Sue Harris, worked
closely with us, producing clear diagrams from our rough
outlines; and the publishers have helped to keep us on
sensible lines. In addition we thank Professor Maharani
Chakravorty, Professor A. D. Patrick and Dr Ton So Har
for their critical reading of the manuscript, and assisting us
to ensure accuracy. We are more than grateful to all the
numerous people and organizations who have given
permission for the use of figures which we have redrawn
from previous publications. We have a special debt to all our
colleagues in the Courtauld Institute and elsewhere on whom
we have called for expert advice on many occasions.

1982 P.N.C.
ADS.



A NOTE ON THE LAYOUT

The left hand column contains the section headings and a
very brief summary of the subject matter. Further details are
contained in the right hand column which is also where the
illustrations are presented.

Each page is numbered so that it seemed unnecessary to
number separately the illustrations. Where more than one
illustration is presented they are lettered A, B, C, etc. It
should therefore be easy for a lecturer to refer the students
to a particular illustration.

At the first mention of an important word it is presented
in italics. The word will also appear in the index together
with other entries.

Rather than acknowledge each figure separately we have
grouped the acknowledgements together. The division of the
text into frames does not in any way imply that the book can
be used as a teaching programme. It is intended that it be
used in conjunction with more complete textbooks and a
course of lectures.

The arrangement of carbohydrate and fat metabolism is
unusual, but is based on experience of teaching medical
students.over a number of years. The division of pathways
involved in the synthesis and degradation of energy-storage
compounds into the fed and fasting states of metabolism has
been found to give students a lasting understanding of the
functions of these pathways. It also leads to a ready analysis
of many clinical metabolic problems. Structural lipids and
carbohydrates are described under the subject of membranes,
to which they are functionally related.

Whilst some of the diagrams may seem to contain more
information than appears necessary in a short summary
(e.g. detailed structures of active sites), we felt that such
additional detail does not in any way obscure the essential
concept being conveyed, and gives an authentic basis for a
more precise examination of the concept by students who
wish to think more deeply about the subject.
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1.6. Molecular Biology (Freifelder, D.)
Jones and Bartlett, Boston.
Figs 4.32 [87A], 21.27 [98B].
1.7. Biochemistry for the Medical Sciences (Newsholme, E.A. & Leech, A.R.)
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Benjamin/Cummings, Redwood City, CA.
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Blackwell Scientific, London.
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2. Books on special topics
2.1. Open University Course Book S322 Units 1-2 (1977)
Open University Press, Milton Keynes.
Fig. 3, p. 14 [18A, B, C, D].
2.2. Cells and Organelles 2nd edn (Novikoff, A.B. & Holtzmann, E.)
Holt, Rinchart & Winston, New York.
Figs. 1.23 [5A], 1.25 [6B]. ]
2.3. Structure and Action of Proteins (Dickerson, R.E. & Geis, 1.)
Benjamin, New York.
p. 47 {22A], 56 [23A].
2.4. Enzyme Structure and Mechanism 2nd edn (Fershty, A))
W.H. Freeman, Oxford. )
Figs 1.12 [62A, B], 1.13[65A], 10.3 [66B], 12.13 [61B].
2.5. Chance and Necessity (Monod, J., Trans. by Wainhouse, A.)
A.A. Knopf, New York, and William Collins, London.
p. 47, Fig. 4 [109A].
2.6. The Structure and Function of Animal Cell Components (Campbell, P.N.)
Pergamon Press, Oxford.
Figs 2.2 [190], 5.2 [161B].
2.7. Advancing Chemistry (Lewis, M. & Waller, G.)
Oxford University Press, Oxford.
p.- 311 [184].
2.8. Supplement 1o DNA Replication (Kornberg, A.)
W.H. Freeman, San Francisco.
Frontispiece [95B].
2.9. Molecular Basis of Antibiotic Action 1st edn (Gale, E.G., Cundliffe, E., Reynolds,
P.E,, Richmond, M.E. & Waring, M.]. eds)
Wiley Interscience, New York.
Cundliffe, E., p. 278 [99B]
Waring, M J., p. 173 {107B])
2.10. Srructure of Mitochondria (Munn, E.A. ed.)
Academic Press, London.
Kroger, A. & Klingenberg, M., p. 282 [183B].
2.11. A Guided Tour of the Living Cell (Christian de Duve)
Scientific American Library.
Illustration © 1982 Neil Hardy, p. 272 [113A], p. 344 [45A).
2.12. Molecular Biology of the Cell (Alberts, B., Bray, D., Lewis, J., Raff, M.,
Roberts, K. & Watson, J.D., eds) Garland, New York.
Ist edn Figs 8.24 [92B], 8.59 [2C].
2nd edn Figs 11.35 [279B], 11.47 [280A].
2.13. Immunology (Eisen, H.N.)
Harper & Row, New York.
p. 132 [43A].
2.14. Prnciples of Gene Manipulation 3rd edn (Old, R.W. & Primrose, S.B.)
Blackwell Scientific, Oxford.
Figs 1.3, 1.4 [124A, B).
2.15. From Cells 10 Atoms (Rees, AR. & Steinberg, MJ.E.)
Blackwell Scientific, Oxford.
Figs 10.1 [52A], 11.2 [38A], 26.1 [92A], 40.2 [44A].
2.16. Recombinant DNA. A Short Course (Watson, J.D., Tooze, J. & Kurtz, D.T.)
Scientific American Books.
Figs 5-3 [125], 5-4 [126].
2.17. Immunology st edn (Roitt, .M., Brostoff, J. & Male, D.K))
Churchill Livingstone, Edinburgh, and Gower, London
Figs 5.15 {42B], 7.8 [44B].
2.18. Separation of Plasma Proteins (Curling, ] M., ed.)
Pharmacia Fine Chemicals AB, Uppsala.
Fig. 39 [33B].
2.19. Albumin, An Overview and Bibliography
Miles Laboratories, IN.
Physiological transport functions of albumin [35A].



2.20. The Ultrastructural Anatomy of the Cell (Allen, T.D.)
Cancer Research Campaign, London.
[2B], 3A, B, C. ,
2.21. Biochemical Messengers (Hardie, D.G.)
Chapman and Hall, London.
_ Figs 6.6 [73B], 8.43 [69A]
2.22. Molecular Biology and Biotechnology (Smith, C.A. & Wood, EJ. eds)
Chapman and Hall, London. .
Figs 4.4 [104A}, 4.12 [104B), 5.8 [123B], 7.8 & 7.19 [111A].
2.23. Gene Regulation (Latchman, D.)
Unwin Hyman, London.
Figs 7.9 & 7.10 {110B], 7.13 [111B]. .
2.24. The New Genetics and Clinical Practice 3rd edn (Weatherall, DJ.)
Oxford University Press, Oxford.
Figs 46 [128B], 79 [128A].
2.25. Proteins (Creighton, T.E.)
W.H. Freeman, New York.
Fig. 5-6 [21A].
2.26. New Trends in Biological Chemistry (Ozawa, T. ed.)
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Steverding, D. & Kadenbach, B., p. 158, Fig. 1 [137A].
2.27. Molecular Biology of Oncogenes and Cell Control Mechanisms (Parker, PJ. &
Katan, M., eds)
Ellis Horwood, Chichester.
p. 85, Fig. 5 [267B], p. 89, Fig. 7 [268A], p. 90, Fig. 8 [268B].

3. Reviews
3.1. Companion to Biochemistry (Bull, A.T., Lagnado, J.R., Thomas, ]J.O. & Tipton,
K.F., eds)
Longman, London.
Campbell, P.N. (1979) 2, Fig. 8.1 {112A].
3.2. FEBS Symposium Vol. 53 (Rapoport, S. & Scherve, T., eds)
Pergamon Press, Oxford.
Grant, M.E,, p. 29-41 [113B].
3.3. The Plasma Proteins (Putnam, F.W. ed.)
Academic Press, London.
Putnam, F.W, vol. III, p. 14 [41A].
3.4. The Enzymes 3rd edn (Boyer, P.D., ed.)
Academic Press, London.
Dickerson, R.E. & Timkovich, R., vol. XI, p. 441, Fig. 8 {63B].
3.5. Essays in Biochemistry (Campbell, P.N., Greville, G.D. & Dickens, F., eds)
Academic Press, London.
Hales, CN. (1967) 3, p. 75, Fig. 1 [177B].
Grant, P.T. & Combs, T.L. (1970) 6, p. 76, Fig. 3 [82A].
Williamson, A.R. (1982) 18, p. 24, Fig. 13 [122B].
Byard, E.H. & Lange, B.M.H. (1991) 26, p. 16, Fig. 2 [282B].
Sekiguchi, K., Maceda, T. & Titani, K. (1991) 26, p. 41, Fig. 2 [284A], p. 40,
Fig. 1 [284B|.
3.6. Current Topics in Cell Regulation (Horecker, B.L.. & Stadtman, E.R,, eds)
Academic Press, London,
Masters, CJ. (1977) 12, p. 77, Fig. 2 [66A].
3.7. Trends in Biochemical Sctences
Elsevier/North Holland, Amsterdam.
Benesch, R. (1978) 3, N 126 [26B].
Huber, M. (1979) 4, p. 271, Fig. 7 [41C].
Spiegel, A.M., Backlund, P.S. Jr, Butrynski, J.E., Jones, T.L..Z. & Simonds, W.F.
(1991) 16, p. 339, Fig. 1 [266A].
3.8. Seminars in Hematology
Grune and Stratton, New York.
Rachmilewitz, E.A. (1974) 11, p. 453, Fig. 5 [27B].
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3.14. Haemoglobin and Red Cell Structure and Funcuon (Brewer, GJ., ed.)
Plenum Press, London (1972).
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