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Preface
I have worked as a gastroenterologist—a doctor specialising in guts—over
the last 25 years. During this time, I have witnessed dramatic advances in
our understanding of diseases and our ability to treat them. At the same
time, I have seen how there is a growing desire amongst non-specialists to
understand how our bodies work. Thanks to the Internet and the ‘popular
science’ press, not only have terms such as ‘DNA’ and ‘protein’ become
familiar to those without a scientific background, but also the general
concepts behind them. Over these years, the nature of my job has also
changed. A doctor is appropriately no longer an authoritarian figure,
expecting the patient to dutifully take their medicine with little in the way
of explanation, but is now primarily an educator.

At the time of writing, the only treatment available for coeliac disease is
the lifelong and absolute avoidance of eating gluten—there is no other
‘medicine’ for it. In order for patients to accept such a change in their
lifestyle, my prescription therefore has to be the imparting of sufficient
knowledge to understand not only how but why to follow such a diet. For
2 hours every month over the last 8 years, a dietitian and I have done
exactly that in an informal group setting with patients newly diagnosed with
coeliac disease. The benefits of this approach have been frankly
extraordinary (and have saved substantial healthcare resources) simply by
empowering patients to look after themselves. The overview of coeliac
disease that I provide in these sessions is necessarily very superficial.
However, I often get asked interesting and challenging questions that lead
me to realise that quite a few people wish to understand the condition in
more depth.

Working as I do in Cambridge I actually have quite a few molecular
biologists as patients, but how does one begin to describe to those people
without any prior knowledge of biology the complexities of intestinal
immunology? It is a subject that popular science authors have assiduously
avoided and is notoriously challenging to teach even to medical students.
However, a few hilarious sessions at local Coeliac UK patient groups and
one occasion with catering managers showed me that it is not altogether
impossible—albeit with the use of oven gloves, scrunched up paper balls
attached to a length of string and audience members participating in role
play! This is where this book started—but as with all such projects it took



on a life of its own and I found myself describing the history of the gut and
the immune system in order to explain coeliac disease before embracing
other conditions such as food allergies and Crohn’s disease as well.

This book is not intended as a textbook, as I have avoided any jargon
unless absolutely necessary. Neither is it really ‘popular science’—it covers
far too much ground for that. I hope that it will be accessible in most part to
people with relatively little biological knowledge, but will equally entertain
those who also have some or even a lot of science behind them as it may
present well-known concepts in an unusual or interesting way. To the
experts reading this book, I apologise in advance for the degree to which I
have simplified complex processes. However, the view is often clearer
when free of intricate details. Just as a long-distance path can be completed
very enjoyably in stages and each part may differ in its appeal, so one
should not feel bad about not completing the journey in this book to its
conclusion. The history of the gut and the workings of the immune system
make for perfectly interesting stories in their own right, but I have kept
them together in order to provide the complete story (so far) behind the
diseases. Many unknowns remain for us to uncover in these conditions as I
point out along the way but I have made every effort to make sure that the
stories I relate here are as accurate and up to date as possible.

Jeremy Woodward
Cambridge, UK
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Introduction
The primal importance of our guts has long been reflected in our beliefs,
our language and our culture. From antiquity, gastrointestinal organs have
been considered to originate emotions and temperament. Today, we talk of
‘gut feelings’ and use the word ‘visceral’ to mean something derived from
deep feelings rather than rational thought.1 The words for ‘bowels’ and
‘mercy’ even share the same Semitic word root for ‘something deep
within’2 signifying the origin of the sense of compassion (and incidentally
leading to some rather humorous interpretations of Bible passages).
Similarly, the use of ‘guts’ to represent courage dates back to at least the
Middle Ages and persists in most modern cultures—in Finland the word
‘Sisu’ (which quite literally translates as ‘guts’) has become a popular word
to define a stoic tendency in the national characteristic.3 The symbolic
disembowelling of criminals guilty of treason in medieval England
presumably shares its origin with this intrinsic notion of the viscera housing
the strength of spirit.4

And yet, there are few sights more shocking to us than that of the
human body, stripped of its cosmetically enhanced and muscularly defined
outer layers, with its inner workings fully on display. The guts (Fig. 1),
filling the abdominal cavity in a squirming mass of wormlike tubing, bring
about the most intense feelings of revulsion, not just in the squeamish or
faint-hearted.





Fig. 1 The human gastrointestinal tract—from mouth to anus

Why intestines should engender this reaction—more than for instance
the heart or the lungs—may be explicable on many levels. It is not due to
unfamiliarity—at first inspection our intestines resemble those of many
other mammals on display at the butcher’s shop or roadkill neglected beside
our highways. The intestines often appear to have a mind of their own—
writhing and wriggling in coordinated peristalsis completely independently
of conscious control. Indeed, we are so rarely aware of the scale of the
activity inside our abdominal cavity that this surprising revelation may
endow the intestines with alien qualities that makes it feel that they are not
actually even a part of us.

Ultimately however, I suspect that the distaste with which we relate to
our own viscera has more to do with how we see ourselves in the natural
world, set apart from other forms of life by our superior intellectual
development. Our bodies—and our guts in particular—serve as a great
leveller to diminish our conceit. Remove all the external superficial
trappings of human beings and we are seen to be much the same as other
animals. Even apparently simple creatures contain a gut which is often very
similar in appearance to ours. The reaction that we have to seeing how we
work on the inside is perhaps therefore akin to the shock experienced in
futuristic fantasies when the skin of the major character peels back to
expose electronic circuitry and reveals them as a mere android machine.5

Underlying this realisation is the tacit understanding that we all must
have—that just as the robot’s wiring is essential to its functioning—so the
intestine is the basic necessity of life. We are fundamentally beholden to our
aesthetically distasteful innards. All that we are has come through the wall
of the gut. The molecules that make us, the energy that drives us, even the
fluid that hydrates us—all have been ingested, digested to basic constituents
in the gut lumen, selectively absorbed through the lining of the intestine,
repackaged and exported to the rest of the body.6

I number myself amongst the fortunate few privileged enough to spend
their days working intimately with guts and the human beings that live
around them. As a gastroenterologist, a physician specialising in internal
medicine, I study the ways our intestines work, how they malfunction and
how we interact with them—and them with us. In so far as we feed our guts
and empty them on a regular basis (at least in part as a response to



instructions from them, whether we are aware of it or not), we arguably
interact more with our gastrointestinal tract than any other organ system.
Over the last 25 years, my ongoing relationship with the gastrointestinal
tract continues to awe and astonish me every day, on every level. I have
come to appreciate the extraordinary beauty of the gut—I have to admit for
instance, to lingering during endoscopic procedures that examine the small
intestinal lining to admire the finger-like ‘villi’ wafting in the current like a
bed of sea anemones in a rock pool. I still feel genuine excitement whilst
watching ‘peristalsis’—the periodic contractions of the tube that propel its
contents along it—whether recorded on an oesophageal pressure tracing or
observed directly in a newly transplanted intestine in the operating theatre.

I have come to learn that our guts do indeed sometimes behave as if
they have a mind of their own—we now call it the ‘gut-brain’—and harbour
so many other microorganisms within themselves that they are truly in large
part alien to us. However, it is the amazing complexity and our nascent
understanding (that still frankly amounts to little more than staggering
ignorance) of the workings of the gut that fascinates me the most.

Sometimes it is simply a matter of seeing things differently. Early in my
career I stumbled upon a metaphorical viewpoint that allowed an unfolding
of the landscape below me as if standing on a rocky outcrop or having
climbed above the treeline on a mountainside. I cannot claim to be the first
or the only person to have enjoyed this view—it has always been there and
like so many ideas it is obvious to the point of trivial once pointed out.
However, the landscape that it opens up is always changing as, despite
remaining mostly in darkness, discoveries begin to illuminate more and
more of the vista. This is my invitation to you to join with me on the rocky
outcrop to share the splendid view it affords (Fig. 1).

This book is split into three parts of which the first two describe the
route to our viewpoint. In Part 1, our path follows a journey from the most
basic concepts of life that prophesy the evolution of guts. We will then
follow the way in which guts have dictated the paths that life has taken. In
Part 2, we retrace our steps to see how guts have hosted the development of
‘immunity’—not merely a defence system but the rules dictating
interactions within organisms and with others. Having arrived with an
understanding of how the gut has in large part written the story of life itself,
we will be able to see how the story has been laid down in layers over time.
Just as an archaeologist would make little sense of a jumble of artefacts



muddled together from different ages and learns much more by
painstakingly recording the separate strata in which they are found, so it is
with the gut. Seen as a whole, the functions of our intestines are
bewilderingly complex. But visualise the individual layers over time and
place them in an evolutionary context and suddenly everything begins to
make more sense. This is my metaphorical viewpoint—I call it ‘ Gastro-
Archeology’ .

Diverticula
As with all journeys we will find along our way points of potential
distraction. These will be labelled in a box as ‘diverticulum’—a word
which derives from the Latin word meaning a ‘bypath’ (from devertere,
to turn aside). Diverticula (sing. diverticulum) are a common finding in
the gastrointestinal tract and are simple outpouchings on the side of the
tube. Whilst they can occur anywhere from the gullet to the rectum, they
are commonly found in the human colon where their numbers increase
over time. The terminology often causes confusion—‘Diverticulosis’ is
the condition of having (colonic) diverticula (as do most people in the
UK over the age of about 40 years), but ‘diverticulitis’ is the presence of
infection or inflammation in a diverticulum. I tend to illustrate this by
considering the human appendix. We are all born with this particular
diverticulum, but relatively few people develop an infection within it and
experience ‘appendicitis’.

Whilst substantial distractions will be located in the diverticula, it is
not unusual to find other points of interest on any journey and additional
facts and historical comments will be found as footnotes.
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Footnotes
The Norwegian psychologist Gerda Boyesen (1922–2005) even developed a branch of alternative

medicine—‘Biodynamic psychotherapy’—on her ideas that linked the emotions to the
gastrointestinal tract. She would use the sounds made by the intestines to interpret moods and
emotions and called the process ‘psychoperistalsis’.

 
Confusion apparently arose during translation of the Septuagint Bible into Greek with usage of

splanchnois (σπλαγχνοις) for words originating from the Semitic root resh/chet/mim (רחם) meaning
‘from deep within’ and used for both compassion (emanating from a deep feeling) and bowels in
Hebrew. This is the possible explanation for verses such as Genesis 43:30 ‘And Joseph made haste
for his bowels did yearn upon his brother’ and Song of Solomon 5:4 ‘my beloved put in his hand by
the hole in the door and my bowels were moved for him’.

 
Interestingly, the Finnish word Sisu also derives from a word meaning ‘inside’ or ‘interior’—

Sisus. Whilst a part of the culture for hundreds of years, its first appearance in the English language
probably dates back to this excerpt from Time magazine in January 1940: ‘The Finns have something
they call Sisu. It is a compound of bravado and bravery, of ferocity and tenacity, of the ability to keep
fighting after most people would have quit, and to fight with the will to win. The Finns translate Sisu
as “the Finnish spirit” but it is a much more gutful word than that.’

 
The revolting torture of ‘hanging, drawing and quartering’ involved hanging the victim for several

minutes until near the point of death and then cutting open the abdomen and eviscerating them whilst
still alive prior to decapitation and cutting the body into four parts. The practice was a statutory
penalty for treason in England from 1351 and only removed from the statute books by the Act of
Forfeiture in 1870.

 
I entirely accept that I might be overstating the case here and that the reason that we are revolted

by our guts is that they are messy and smelly and if you can see them then it probably means that the
person they belong to has died unpleasantly!

 
Except some of the oxygen molecules which of course come through the lungs.

 


