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Preface

During the nearly twenty years since the last books on cholesterol were pub-
lished, the scientific world has accumulated a vast storehouse of “facts”
relative to this compound, particularly relative to its involvement in a number
of serious diseases. Unfortunately, however, our true understanding of these
facts, and our proper appreciation of their real significance to disease, seem not
to have grown in the same proportion.

This present text is an attempt to integrate the vast, diverse literature
concerning cholesterol into a comprehensive and comprehensible whole, an
attempt to provide a coherent framework of our present knowledge and under-
standing, or lack of it, of cholesterol metabolism—in man and animals, in
health and disease.

To this end, in the chapters that follow, I propose to do three things:

(a) to present a summary of our knowledge to date of the role chol-
esterol plays in mammalian systems and of the mechanisms by
which it gets into and out of these systems;

(b) to discuss the various controls that operate to regulate this ingress
and egress—both the physiological controls proposed by nature and
the pharmacological controls devised by man;

(¢c) to summarize the evidence implicating cholesterol in the etiology
of several diseases—atherosclerosis, cancer, and cholelithiasis in
particular.

In all of this a dominant theme will be: What next? That is, what are the
significant gaps in present knowledge (the simplest and most obvious gaps will
be apparent in many of the tables), and how can we best proceed to close
these gaps?

The major problem for the future, however, is not “What are the facts?”
but rather “What are the questions?” We must learn to ask the right questions
if we ever hope to increase our understanding and not just our knowledge.



vi Preface

If students (secondary, tertiary, or quaternary), scientists (biological or
physical), medical practitioners or veternary practitioners, and interested lay-
men or women find this informative or enjoyable or both, then I shall be even
happier than I am now—and this will be sufficient reward.

John R. Sabine
Adelaide
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1

The Problem with Cholesterol

I. IN THE BODY 1
II. IN THE LABORATORY 2

The problem is simple—there is just too much cholesterol!

I. In the Body

The average adult male, if such existed, would weigh approximately 70 kg, of
which just over 0.2%, or about 145 g, would be cholesterol, with approximately
5%% of this amount, or 8 g, contained in his plasma.

This average man, if he lived in North America, Western Europe, or
Australasia, would consume every day close to 0.5 g of cholesterol, plus
assorted amounts of related sterols. His average daily synthesis of cholesterol,
working at only a fraction of full capacity, might be another 1.0 g, giving a
total each day of 1.5 g. His average daily metabolic requirement should be no
more than 350 mg, even less if he recycled efficiently.



2 The Problem with Cholesterol

Man’s plight is even worse than this many-fold excess of intake plus pro-
duction over requirement. Not only does every cell of his body both contain
cholesterol and have ready access to a large extracellular supply, but every cell
(with the possible exception of the mature red blood cell) can also make
cholesterol. In other words every cell contains, and therefore must synthesize
and maintain control over, the some 26 enzymes responsible for converting
acetyl coenzyme A to cholesterol. Such extravagance, on so grand a scale, is
virtually unknown elsewhere in the mammalian world.

And, final irony, all this cholesterol may mean the death of our average
man, or at least of our average Western man. At the end of his three score
years and ten, or very often much sooner, his body will somewhere contain
more cholesterol than it should, and the excess may kill him.

Il. In the Laboratory

There is also too much cholesterol in the literature.

The index to Biological Abstracts for a recent 6-month period [1] lists
487 items* under the heading Cholesterol—and my guess is that two-thirds of
these either flatly contradict, or at least provide an alternative observation to
or explanation for, the corresponding number of the previous six months.

The number of papers published that are relevant to cholesterol met-
abolism is huge, because the rewards are very great and the basic technology
very simple. If you can maintain an animal, and if you can bleed it, then you
can do cholesterol research. The determination of blood cholesterol, * say
5%, is a simple procedure for the most primitive laboratory. And the prizes
(both scientific and financial) for obtaining the right answers, e.g., to, why
does blood cholesterol go up? and, why won’t it come down? are very sub-
stantial indeed.

But the number of irrelevant papers is likewise huge, only marginally
less than the total number, since all but a very few are asking questions to
which there is really only one answer: it all depends. It all depends on the
species or the breed or the strain, or on age or sex or nutritional status (past
and present), or on the temperature or the time of day or the season of the
year, or on a dozen other variables. If you know the answer for the African
elephant, someone will want it for the Indian. If the liver does it, what about
the lung or the left leg (their cells all need, absorb, make and excrete chol-
esterol)? If the mung bean is good, what about the broad bean, and were they
both sprayed with the same insecticide and fed the same fertilizer?

*Don’t worry, I haven’t read them all, let alone referred to them all here.



In the Laboratory 3

There is no lack of pertinent variables to try—or of people wanting to try
them. What are lacking, sadly lacking, are explanations, comprehensive and
coherent cellular and molecular mechanisms, upon which can be hung logical
hypotheses for the wide variations observed. As the cholesterol story unfolds
in the following chapters it should become obvious that some great work has
been done. The structure and biosynthetic derivation of the cholesterol mol-
ecule, the basic enzyme pathways leading to cholesterol and from it to bile
salts and the steroid hormones, the physicochemical explanation for the forma-
tion of cholesterol gallstones, and the distribution pattern of cholesterol in
human blood; these are areas in which the broad patterns are clear, even
though all the finer details might not be. But beyond these, and a few others,
there is as yet no hint, no semblance of a pattern. And the vast bulk of cur-
rent work is unlikely ever to uncover a pattern.

For example, in this text I have referenced some hundreds of articles in
which the results include values for blood cholesterol, and my files contain at
least as many more again. Yet in not one of these papers have the authors
wondered why there is any cholesterol in blood at all, let alone why half the
world’s population should have more cholesterol in their blood plasma than
they have glucose.

I have seen expressed somewhere the concept that “if something can be
done, someone will try to do it.” I wish people would stop doing cholesterol
research simply because it can be done.
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The Role of Cholesterol in Mammalian Systems

. DISTRIBUTION OF CHOLESTEROL
II. CHOLESTEROL IN MEMBRANES
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What is a Membrane?

Cholesterol and Membrane Structure
Cholesterol and Membrane Permeability
Cholesterol and Membrane Fusion
Cholesterol and Membrane Electrical Activity
Cholesterol and Membrane Metabolic Activity
1. Enzyme Activity

2. Protein Synthesis

3. Receptors

Cholesterol and Membranes in Summary

OLESTEROL NOT IN MEMBRANES

Cholesterol is both an end and a beginning.

As the end product of a long and intricately regulated biosynthetic path-
way, its predominant role appears to be as a constituent of membranes. Every
mammalian membrane contains some cholesterol and some membranes contain a
great deal.
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