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1Dietary fibre.,
After 21 years ofstudy the verdict remains one offruition andfrustration

Nearly 200 new food products containing oats or oat bran
were released in America last year, and according to the trade
journal Food Processing "fiber is the most successful buzz
word of today." The public has taken dietary fibre to its heart
and for its heart. But does it work? Is it really the answer to
heart disease as well as to all the ills of the bowel?
Some 21 years after Burkitt and Cleave blew the whistle on

Western fibre depleted diets'2 one thing is certain: Does it
work? is the wrong question. Fibre is not an "it" any more
than vitamins or fats are "its." There are endless permutations
of the non-starch polysaccharides (and of lignin, but I bypass
that), and each one has different physicochemical properties
and biological effects. All of the non-starch polysaccharides
that dissolve in water to form a gel are sometimes grouped
together because, in general, these soluble fibres, like guar
gum and pectin, lower serum cholesterol concentration but
do little to bowel function-while insoluble fibres, like
cellulose and the arabinoxylans of bran, are good laxatives but
ineffectual at lowering cholesterol concentration.3 But such
lumping together is to oversimplify. There are soluble fibres,
such as ispaghula and xanthan gum, that are excellent
laxatives45 and are also good at lowering the serum cholesterol
concentration56 whereas karaya gum seems to do nothing
either to the bowel or the blood.7 The subtleties of poly-
saccharides are endless. For example, arabinoxylans, which
are polymers of the five carbon sugars arabinose and xylose,
may be soluble or insoluble depending on the configuration of
the sugar chains.8 Similarly, 1 glucans-that is, long chains of
glucose joined by B links-may be freely soluble as in oats or
poorly soluble as in barley depending on the stereochemistry
of the intersugar links.9

If a chemical approach to fibre leads us into a maze perhaps
we should go back to basics and ask "What is fibre there for?
What is it doing in the plant?" If we leave aside gums and
mucilages fibre may be equated with cell walls, and the
function of cell walls is structural and mechanical. Cell walls
provide the skeleton of the plant; they give to the plant-and
to our food if it is plant based-integrity, solidity, and firm-
ness. Cell walls make up only 2-3% of the weight of fruits and
vegetables, yet they are wholly responsible for the difference
in form between apples and apple juice, carrots and carrot
juice, olives and olive oil.

Solidity and stiffening are the key words. When Eastwood
called fibre "potent pith" he did not intend to raise a
simile,'0 but fibre does lose some of its characteristic
effects on the human body if it is treated in such a way that
food becomes soft and limp. In a much quoted study Haber et
al compared apples, apple puree, and apple juice in terms of
rate of ingestion, satiating power, and insulin responses."I In
every respect the puree behaved quite like the juice even
though it contained all the fibre of the apples. Similarly, in a
study with peanuts the gut reacted to peanut butter much like
it reacted to peanut oil in terms of the efficiency of absorp-
tion.'2 In both studies the fibre was all there in a chemical
sense-but it was well nigh gone in a physical sense, like a
violin that has been stamped on.
Even the laxative properties of fibre may have a mechanical

component. Tomlin and Read fed volunteers little pieces of

plastic the size of wheat bran particles and found that they
were just as effective as bran itself in terms of bulking the
stools and speeding up intestinal transit."' These workers
suggest that the pieces of plastic work by tactile stimulation of
multimodal receptors in the colonic mucosa- Does bran
work in the same way? This is a revolutionary concept and
may rehabilitate the derided term "roughage." Certainly the
laxative effect of wheat bran may be destroyed or reduced by
milling into fine particles'4 1' or by cooking. 16 There is more at
stake here than stool bulk. As transit speeds up the bacterial
biomass in the colon increases,'7 fewer bacterially degraded
bile salts enter the body,'8 and the composition of bile changes
in a way that makes gall stones less likely.'8

Cancer of the large bowel
There is a cancerous twist to this story. People with pre-

malignant adenomatous polyps of the colon are prone to make
or absorb excessive amounts of deoxycholate, the main bac-
terially degraded bile salt,'920 which has mutagenic
or cocarcinogenic potential.2' As absorption ofdeoxycholate is
sensitive to changes in the rate of intestinal transit it is an
attractive possibility that bran or other agents that speed up
intestinal transit will reduce the risk of cancer of the colon.
One way of testing this idea is to give bran to people whose

adenomatous polyps have been removed and see if it prevents
them from recurring. Several studies of this type are in
progress, and the results of the first one have recently been
reported.22 To get quick results the authors selected
patients with familial polyposis coli. When these patients are
treated by colectomy and ileorectal anastomosis the adeno-
matous polyps are very prone to recur in the rectum and to
turn malignant. When 19 such patients ate a bran based
breakfast cereal in amounts sufficient to double their fibre
intake and underwent sigmoidoscopy regularly for four years
the number of rectal polyps decreased compared with that in
two randomly assigned control groups. The bran was en-
riched with vitamins C and E, but one of the control groups
received these vitamins as well, so there seems no doubt that
the bran had an antineoplastic effect. It remains to be seen
whether bran will be effective in patients with the far com-
moner non-familial type of colonic adenoma and in people
with intact colons. There is a preliminary report that
treatment with lactulose slows down the recurrence of such
polyps,23 which is interesting because lactulose is not simply a
laxative but a fermentable carbohydrate like fibre.

There are many ways in which a high fibre intake "ought
to" protect against colorectal cancer,24 yet low fibre intakes are
not a consistent feature of populations prone to this cancer
nor of people who actually have it. 26 One of several
possible explanations is that fibre is only part of the story. If
fibre exerts its anticancer effect by being fermented into short
chain fatty acids then any carbohydrate that enters the colon
and is similarly fermented could be protective. Quite a lot of
the starch we eat escapes digestion and enters the colon, where
it is rapidly fermented27 and probably has some laxative
effect.28 So perhaps starch intake matters as much as fibre
intake in terms of protection from cancer. What we really
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need to know, however, is not only how much starch is eaten
but also what proportion gets into the colon, and this varies
10-fold from person to person.29 One small study has
suggested that people with colonic polyps are unusually
efficient at digesting starch.30 If this is confirmed it will open
up the possibility that cancer might be prevented by people
eating more starch and by eating it in less digestible form-for
example, in whole grains such as rice rather than milled grains
such as flour.3' 32 It seems that in general rice eating popula-
tions are less prone to colorectal cancer than flour eating ones.

Yet another aspect of this story is that a diet may be rich in
fibre because it contains plentiful fruit and vegetables, and
these carry their own anticancer benefits such as vitamin A,
antioxidants, and trace elements. There are both epidemio-
logical33 and experimental22 pointers to a vegetable rich diet
being protective against colorectal cancer. To put all of this
together leads to an anticancer regimen that sounds very like
the generally accepted guidelines to healthy eating; eat lots of
plant based food and eat much of it in a fresh, unprocessed
form. The fibre hypothesis may have led us up the garden
path, but the garden is not a bad place for a path to go.

Heart disease
As for the question: Does a high fibre intake protect against

heart disease?-again the answer has to be hedged. Four
prospective studies suggest that it does,34-37 and no prospective
study has shown the opposite, but-in contrast with the links
with cancer of the bowel-the mechanism is far from clear.
Fibre may be a surrogate for associated dietary factors such as
antioxidants,38 but the story that hit the headlines and excited
the processed food industry was the appealingly simple one
"oats are hypocholesterolaemic." It looked a good story, even
if it meant eating very large or very sticky bowls of porridge
(the sticky ones being made with oatbran) or, for the
Americans, eating lots ofbran muffins. But on 18 January this
year the New EnglandJournal ofMedicine made the story look
distinctly thin. It published a carefully controlled study in
which adding oat bran to the diet had an effect on total and low
density lipoprotein cholesterol concentrations that was no
more than that of a refined wheat product low in fibre and
no more than would be predicted from the coincident fall in
saturated fat and cholesterol intake.39 The conclusions
were promptly accepted,' but their validity must be ques-
tioned. The volunteers were slim young women with normal
cholesterol concentrations (mean 4-8 mmol/l) and the results
might have been different in stout middle aged people with
serum cholesterol concentrations of 7-8 mmol/l. No mention
was made that the important ratio of low density to high
density lipoprotein cholesterol was lower in those eating oat
bran than in those eating refined wheat (1 92 v 2 11). The
dietary assessments were crude and inconsistent. Indeed,
when the authors calculated the expected change in serum
cholesterol concentration they compared values for fat intake
derived from two different types of dietary record-a food
frequency questionnaire and a four day record- so like was not
compared with like. The authors' conclusion that foods rich in
fibre can be beneficial in a negative way by displacing less desir-
able elements in the diet may well be correct. But this paper
does not overturn all the studies, some with careful control of
fat intake, that found oats to be hypocholesterolaemic.4-45

For people who wanted a simple panacea dietary fibre has
proved annoyingly subtle. In one sense it is indeed a "potent
pith," but in another it is "an abstraction,"' and, in yet
another, a fertile "paradigm."47 The same could be said of
vitamins, knowledge of which has come a long way since
Casimir Funk's vital amines of 1912. Future research will
tend to concentrate on specific components of the dietary

fibre complex, but unless it includes studies of the whole cell
wall and ofwhole food that is histologically intact we may lose
sight of the wood for the trees.
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