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Series Foreword

The early decades of the twentieth century were a period of

intense research on constituents of food essential for

normal growth and development, and saw the discovery of

most of the vitamins, minerals, amino acids and essential

fatty acids. In 1941, a group of leading physiologists,

biochemists and medical scientists recognised that the

emerging discipline of nutrition needed its own learned

society and the Nutrition Society was established. Our

mission was, and remains, ‘to advance the scientific study

of nutrition and its application to the maintenance of

human and animal health’. The Nutrition Society is the

largest learned society for nutrition in Europe and we have

over 2000 mem-bers worldwide. You can find out more

about the Society and how to become a member by visiting

our website at www.nutsoc.org.uk.

The revolution in biology initiated by large-scale genome

mapping and facilitated by the development of reliable,

simple-to-use molecular biological tools makes this a very

exciting time to be working in nutrition. We now have the

opportunity to get a much better understanding of how

specific genes interact with nutrient intake and other

lifestyle factors to influence gene expression in individual

cells and tissues and, ultimately, affect health. Knowledge

of the polymorphisms in key genes carried by an individual

will allow the prescription of more effective, and safe,

dietary treatments. At the population level, molecular

epidemiology is opening up much more incisive approaches

to understanding the role of par-ticular dietary patterns in

disease causation. This excitement is reflected in the

several scientific meetings which the Nutrition Society,

often in collaboration with sister learned societies in

Europe, Africa, Asia and the USA, organise each year. We

http://www.nutsoc.org.uk/


provide travel grants and other assistance to encourage

students and young researchers to attend and to

participate in these meetings.

Throughout its history a primary objective of the Society

has been to encourage nutrition research and to

disseminate the results of such research. Our first journal,

The Proceedings of the Nutrition Society, recorded, as it

still does, the scientific presentations made to the Society.

Shortly afterwards, The British Journal of Nutrition was

established to provide a medium for the publication of

primary research on all aspects of human and animal

nutrition by scien-tists from around the world. Recognising

the needs of students and their teachers for authoritative

reviews on topical issues in nutrition, the Society began

publishing Nutrition Research Reviews in 1988. We

subsequently launched Public Health Nutrition, the first

international journal dedicated to this impor-tant and

growing area. These journals are available in electronic

and conventional paper form, and we are exploring new

opportunities to exploit the web to make the outcomes of

nutritional research more quickly and readily accessible.

Just as in research, having the best possible tools is an

enormous advantage in teaching and learning. This is the

reasoning behind the initiative to launch this series of

human nutrition textbooks designed for use worldwide. The

Society is deeply indebted to the founding Editor-in-Chief,

Professor Michael J Gibney (University College Dublin), for

his fore-sight and hard work in bringing the first editions of

this major publishing exercise to successful fruition and for

overseeing the production of the second edi-tion of the

Introduction to Nutrition textbook. We are particularly

grateful to Dr Susan A Lanham-New (University of Surrey)

for agreeing to take on the challenge of being Editor-in-

Chief for the second editions of the other three textbooks

(Nutrition and Metabolism, Public Health Nutrition and



Clinical Nutrition) and for also having the vision to add a

fourth textbook, Sports and Exercise Nutrition. Read, learn

and enjoy.

Ian A Macdonald

President of the Nutrition Society



Preface
More than a decade has passed since the idea of a

Nutrition Society Textbook Series was first raised and it

has proved to be an enormously successful venture. It is a

great honour for me to be the new editor-in-chief of the

series and credit should go to the first ever Editor-in-Chief,

Professor Michael J Gibney (University College Dublin) for

his tremendous vision and hard work in the early days of

the Series’ development.

Nutrition and Metabolism 2e is the second of this series

of four textbooks: Introduction to Human Nutrition 2e was

published last year and launched at the 2009 Nutrition

Society Conference, held at the University of Surrey,

Guildford. It was seen very much as an ‘introductory’

textbook and, as such, was designed not only for students

of nutritional sciences but also for the many undergraduate

and postgradu-ate students who have aspects of nutrition

in their courses (e.g. medicine, pharmacy, nursing and food

science). Nutrition and Metabolism 2e is aimed at the

student (undergraduate and postgraduate) opting to pursue

nutrition as a main academic subject. This textbook, as the

title implies, has as its focus the phys-iological and

biochemical basis for the role of nutri-ents in metabolism.

The first seven chapters cover some core areas, some

traditional areas, such as the integration of metabolic

nutrition or areas related to stages of growth, and also

focuses on molecular nutrition. This is an area of

considerable growth and development. Following on from

this, the chapters are organised in a slightly different

manner, taking the view that the role of individual nutrients

should be integrated into chapters on a ‘systems’ level

rather than a specific nutrient one.

Plans are well underway for the second edition of Public

Health Nutrition, and hence this topic is avoided in

Nutrition and Metabolism 2e. The second edition of Clinical



Nutrition Textbook will address the diet–disease links on a

system-by-system basis.

The first edition of Nutrition and Metabolism was

published in 2003 with Professor Ian A Macdonald (Uni-

versity of Nottingham) and Professor Helen M Roche

(University College Dublin) as the specific N&M Textbook

Editors, doing a splendid job. It has been a great pleasure

to have had the opportunity to work with them again on the

production of this new edition, and I thank them sincerely

for all their hard work.

We have tried to minimise within-textbook overlap and

have cross-referenced chapters where possible. However,

some level of overlap across texts will undoubtedly occur,

but from different perspectives. For example, Nutrition and

Metabolism 2e introduces an analysis of how nutrients

influence risk factors for coronary heart disease with a

perspective on the meta-bolic dimension. Much of this will

again arise in both Public Health Nutrition 2e and Clinical

Nutrition 2e, from a population and preventive approach

and from a patient and therapeutic approach, respectively.

Nutrition and Metabolism 2e is dedicated to Professor

Vernon Young, who contributed greatly to the first edition

and who sadly died in 2004. We acknowledge the

tremendous contribution that he has made to our field of

Nutritional Sciences.

There are plans for further titles in the Nutrition Society

Textbook Series, which is certainly a fast-moving product,

and it is a pleasure for me, as the new Editor-in-Chief, to be

driving them.

The Nutrition Society Textbook Series is hugely indebted

to Wiley-Blackwell, who have proved to be extremely

supportive publishers. Special mention should go to Nigel

Balmforth and Laura Price for their commitment to this

Series. The Society is also indebted to Jennifer Norton, who

is the new assistant editor of the textbooks. Her hard work,



focus and organisation are first rate and we would certainly

not be pressing ahead with such pace and efficiency with-

out her input.

I hope that you will find the book of great use. Please

enjoy!

Dr Susan A Lanham-New

University of Surrey and Editor-in-Chief,

Nutrition Society Textbook Series
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1

Core Concepts of Nutrition

Ian A Macdonald and Michael J Gibney

Key messages

• The change in body reserves or stores of a nutrient is the difference

between the intake of that nutrient and the body’s utilisation of that

nutrient. The time-frame necessary to assess the body’s balance of a

particular nutrient varies from one nutrient to another.

• The concept of turnover can be applied at various levels within the

body (molecular, cellular, tissue/organs, whole body).

• The flux of a nutrient through a metabolic pathway is a measure of

the rate of activity of the pathway. Flux is not necessarily related to

the size of the pool or pathway through which the nutrient or

metabolite flows.

• Nutrients and metabolites are present in several pools in the body.

The size of these metabolic pools varies substantially for different

nutrients/metabolites, and a knowledge of how these pools are

interconnected greatly helps us to understand nutrition and

metabolism.

• Darwinian theory of evolution implies a capacity to adapt to adverse

conditions, including adverse dietary conditions. Many such examples

can be cited. Some allow for long-term adaptation and others buy time

until better conditions arrive.

1.1 Introduction

This textbook on nutrition and metabolism covers

macronutrient aspects of nutrition in an integrated fashion.

Thus, rather than considering the macronutrients

separately, this book brings together information on


