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The health of our insides impacts more than just how
bloated we feel; research shows that a healthy gut
can improve our immune system, physical appearance
and even our mental wellbeing. But everybody’s gut
s different and what might work for one person won't
necessarily work for another. In this brand-new title, The
Gut Health Plan, find out how to understand your own
microbiome, from what dishes don't agree with you to
the foods that your gut has been crying out for. With
dozens of gut-friendly recipes, this is the essential guide
to improving your health from the inside out!
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WHAT ISTHE GUT?

Edoardo Albert reveals the
iInside story of the most
disregarded part of our body

]
:
-
4
:
e
-~
’ p
L
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hat is the gut? The most
straightforward answer
is that it is the tube that
runs from your mouth to
your bottom. The gut takes the lovely,
tasty food you chew and swallow,
pushes it through the body and
expels it out the other end. By which

time it’s no longer quite so appetising.

t's an unglamorous job compared to
our other important systems. We know
the gut is fundamental because it's there
almost from the beginning of life, when
the fertilised egg starts to develop in the
mother's womb. One of the first things the
fertilised cell does as it grows and divides
is to split into what are basically three
tubes. The first has a little bulge in the
middle, which a little later starts to beat:
yes, it's our heart. The rest of the tube
develops into the whole cardiovascular
system: lungs, blood vessels, our bodily
engine. The second tube also starts off
with a bulge in the middle, but it moves
up to the top, becoming our brain, while
the rest of the tube develops into the
nervous system, our body’s command
and control system.

The third tube becomes the gut. It's
as basic to our functioning as our hearts

and our brains, although when faced
with the choice of whether we would
lose our heart, brain or appendix, the
answer seems to be a no-brainer. So
what makes the gut so important?

THE GATE

The gut begins in your mouth. Since we
stare into it every time we brush our
teeth, it might seem the best-known
part of the gut, but it has many secrets
and not a few surprises. Its first four
surprises are the little bumps, two on
the walls of the mouth and two under
the tongue, flanking the lingual
frenulum, the strip of tissue tying your
tongue to the floor of the mouth. These

“Saliva also
conlains a potent
painkiller,
oplorphin, which
18 sironger than
morphine”

are called the parotid papillae, and they
are the taps through which the salivary

glands pipe up to one litre of saliva into
the mouth each day.

The salivary glands filter red blood
corpuscles from the blood but send
much of the rest of the liquid through
iINto our mouths, which means that
saliva can be used to test for lots of
stuff from our immune system.

Saliva also contains a potent
painkiller, opiorphin, which is stronger
than morphine, that was only
discovered in 2006. Of course, in the
normal course of events our saliva only
contains tiny amounts of opiorphin or
we'd all be permanently high, but even
in tiny amounts it helps counteract the
extreme pain sensitivity of the mouth,
which ranks alongside our fingers in
nerve density. Saliva also has
antibacterial properties, which is why
animals lick their wounds.

THE WAY DOWN

The ocesophagus — the tube down from
the mouth to the stomach — has one of
the most difficult jobs in the body.
Design constraints mean that it has a
double function in its upper reaches,

WHAT ISTHE GUT?
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WHAT ISTHE GUT?

conveying air to our lungs and food to
our stomachs. Sending air to the lungs
produces burps and flatulence. Sending
food to the lungs can kill. Swallowing is
an intricate dance, where the bolus, the
lump of masticated food, is pushed to
the back of the mouth. Then the nasal
cavity is closed off by the soft palate
rising, the larynx moves up and forward,
the epiglottis shuts off the airway to the
lungs (stopping you breathing), the
pharynx sends the bolus down the
throat and the upper oesophageal
sphincter muscle opens, allowing the
bolus through, and then closes again.

Wavelike contractions of the
oesophagus move the bolus down to
the stomach and when it reaches the
stomach, the lower oesophageal
sphincter opens to let the bolus in and
then closes again.

STOMACH TROUBLE

If you have a stomach ache and, when
asked where the pain is, point
somewhere in the region of your navel,
then the pain isn’t in the stomach. In
fact, the stomach sits quite high in the
body, beginning below the left nipple
and ending under the right ribcage. The
stomach is a lopsided organ, shaped
rather like a kidney bean, with the
oesophagus feeding into the side of the
stomach, albeit near the top; there’s a
little bulge of stomach above the point
where the oesophagus joins on.

The position of the stomach entrance
is deliberate: it reduces the pressure on
the oesophagus from the stomach
contents when our abdomen presses
against it while also allowing liquids to
drop straight down the short side of the
stomach into the small intestine. Solid
foods are directed towards the
stomach’s holding area for further work
before going on.

In fact, the two sides of the stomach
are specialised, with the long outer
curve dealing with food and the short
inner curve dealing with liquids. As the
top of the stomach lies above the point
where the oesophagus enters it, gas
can rise and get trapped in the top
portion of the stomach. If troubled by
trapped wind at night, an easy way to
help is to roll over on to your left-hand
side, so that the trapped air can go up
and out.

“The internal
surface area
of the small

inlestine 1s
about 30 square
melres”

THE SMALL INTESTINE

It's not so small. The small intestine
winds for between three and six
convoluted metres in our middles,
curling backward and forwards. The
inside of the small intestine, the part in
contact with our food, is covered in
folds and little digits that stick their
fingers into the passing chyme, the
semi-digested food going past them.
There are so many of these villi and
folds that the internal surface area of
the small intestine is about 30 square
metres — like the Tardis, we are bigger
on the inside than the outside.

The small intestine has three parts:
the short duodenum at its start; the
jejunum, the mid-section of the small
intestine, which is about 2.5 metres in
length; and the ileum, approximately
three metres long, which joins on to the
large intestine. The duodenum
produces enzymes that breakdown
much of the chyme into easily
absorbable molecules.

As the chyme enters the duodenum,
the duodenal papilla, which is like the
salivary papillae of the mouth, squirts it
with digestive juices: enzymes and fat
solvents. The chyme then passes into
the jejunum, where the sugars, amino
acids and fatty acids that have been
produced by our digestive juices are
absorbed into the bloodstream. What
hasn’t already been absorbed passes
into the ileum, which is responsible for
taking up bile acids and left behind
nutrients. What's left over goes into the
large intestine.

THE LARGE INTESTINE

The small intestine’s bigger brother
does not wind and wiggle like its junior.
Instead, it starts low, goes up the right
side of our body, crosses the abdomen

and then goes down the left side
before turning back towards the middle
and aiming for the bottom. When
looking at the body from the front, it
appears to frame the small intestine.
And indeed, that's what it does: it takes
care of the business left over from the
small intestine. The body is thorough in
absorbing everything possible from the
food it eats.

The small intestine does an excellent
job of breaking down and absorbing
the main parts of our diet, and it does
this quickly too: a meal passes through
our small intestine in four to eight hours.
The large intestine takes longer: it
ruminates on the leftovers for some 16




hours, sifting through whatever is left,
including important minerals such as
calcium, and vitamins B1 (thiamine), B2
(riboflavin) and B12.

To absorb these and other difficult-to-
access substances, the large intestine
works in concert with a huge and varied
garden of gut bacteria. Our insides are
a partnership between us and literally
billions of bacteria, with most of these
finding their home in the large intestine.
The final metre of the large intestine
absorbs water and salt, adjusting the
amounts so that ideally, when what is
left in the large intestine reaches the
end of the road, it can be pushed out
with ease.

At the end of the tunnel, there are two
sphincter muscles. One we can clamp
shut if what's knocking is doing so at a
completely inappropriate time. It's
under our conscious control.

But the other one, the inner sphincter
muscle, works as part of the gut and
when the final leftovers — our faeces
— reach it, the inner sphincter muscle
opens to let a sample of what wants to
come through into the small passage in
between the two sphincter muscles.
There, nerve cells inform our conscious
minds of what wants to come out: solid,
gas or, sometimes, liquid. That's when

we have to decide whether we can act
upon the urge now, or if it has to be

postponed to later.
Opening the outer sphincter muscle

IS a signal to the inner one that it’s all
right to let what's knocking through. But
if we're at a garden party and talking to
the Queen, we're more likely to
squeeze that outer sphincter as tight as
a knot. Doing so passes the message
to the inner sphincter muscle: not now!
So long as the internal situation is not
desperate, it will accept the message,
tighten up and wait until later. But in the
end, what’s left of what came in must
come out. That so little does so is a
testament to the efficiency of our gut.
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umans are omnivores.
Unlike cats, who can only
survive by eating meat, or
cows, who thrive on plants,
we can eat everything: flesh, fowl,
fruit, vegetable, and ideally a few
minerals, too. It is the gut’s job to take
this incredible variety of foodstuffs
and render it into fuel and the raw
material for replacement parts.

An oil refinery takes just one source
material, crude oil, and refines it into
different grades of petrol and diesel.
Our gut takes everything we drop into it
(well, almost everything: there are a few
times it will object to what we are trying
to feed it and remove the offending
contents in one almighty, convulsive
heave) and converts it into a much
wider variety of outputs. But how does
it do this?

DIFFERENT TYPES
OF MUSCLE

Our bodies are home to three different
types of muscle. Lift a weight, sit down,
scratch your nose: in all these cases it's
skeletal (striated) muscle that’s doing
the work. It's called striated because,
under a microscope, it looks like strips
of muscle tissue. This type of muscle is
under our conscious control.

Next, put your hand on your chest.
The thumping you can feel is coming
from your cardiac muscle. Like skeletal
muscle, it looks striated under a
microscope, but it’s not under our
conscious control — no one can stop
their heart by willing it to stop.

Finally, there is smooth muscle, so
called because it looks smooth under
the microscope, and this makes up the
walls of our gut. Rather than being
under the control of the central nervous
system, the gut is controlled by the

“1o ensure we
dont choke,
lhe laryna

and lhe
epigloliis work
mn landem

enteric nervous system. This works so
independently that even if the
connection between the enteric
nervous system and the brain is cut, it
just keeps working.

This is not to say that our bodily and
emotional states don't affect our gut;
they clearly do, particularly when we
are under great stress. But most of the
time, the enteric nervous system quietly
gets on with its job of regulating our
gastrointestinal system, making sure
that we have all that we need to carry
on doing what we need to be doing.

EATING AND CHEWING

The first acts in the whole digestive
circus take place in the mouth. There,
two of the most extraordinary muscles
iIn our bodies work together in a
delicate dance to get food ready for
delivery below. Our jaw muscle is the
most powerful muscle in the body and,
contrary to the common notion that the
human bite is relatively puny, pound for
pound we bite harder than our simian
cousins, exerting a force between 1,100
and 1,300 Newtons when using our
molars. Our chewing power, using the
molars, is considerably greater than our
biting strength, using the incisors and
canines, but it still leaves us not that far
behind the biting force of dogs. Given
how hard we bite, it's no surprise that
the tongue is the most flexible muscle
in the body: it has to stay clear of those
teeth when they chomp. We all know
how painful it is when we get it wrong
and accidentally bite our tongue.

Working together, jaws, teeth (tooth
enamel is suitably the hardest
substance in the body) and tongue turn
the food into something that can be
swallowed. The tongue comes into its
own at this point, separating out about
20 millilitres of chewed food, which it
Impresses on the palate, triggering the
swallow reflex.

GOING DOWN

Swallowing is a complex process. To
ensure we don’t choke, the larynx and
the epiglottis work in tandem, the larynx
moving up and forward while the
epiglottis seals off the airway to the
lungs to prevent food going the wrong
way. The upper tract of our throat, up to
the hollow at the base of the throat, is

HOWTHE GUT WORKS
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HOW THE GUT WORKS

surrounded by striated muscle so we
can feel food going down that far but
beyond that, the bolus of masticated
food enters the territory of the smooth
muscle of the gut.

Waves of swelling, called propulsive
peristalsis, push the bolus down the
oesophagus to the stomach. The
onwards motion is so powerful that
even if we stood on our head and
swallowed, the food would still get to
the stomach. There's another sphincter
muscle at the bottom of the
oesophagus that seals off the stomach.
When this gateway sphincter muscle
feels the propulsive peristalsis above it
in the oesophagus, it relaxes, opening
for eight seconds to allow the bolus
into the stomach before closing again.
It takes five to ten seconds for food to
make it from the back of the mouth to
the stomach. The journey involves over
20 pairs of muscles, working in concert.
And it's just the start of the journey.

THE TUMMY TUCKS IN

The stomach, alerted by the motion of
the oesophagus and the opening of the
sphincter muscle, relaxes in preparation
for the incoming load. Surrounded by

smooth muscle, it can expand to hold
remarkable amounts of food: a kilo
would be no problem for it. With the
food safely contained, the stomach
muscles proceed to give it a good
kicking, bouncing it off the stomach
walls in a process called retropulsion.
The stomach mixes the food, rather
like a cement mixer, breaking it all down
so that it's almost all reduced to tiny bits
less than two millimetres across. How
long food spends in the stomach
depends on what it was. Simple
carbohydrates and sugars can be
moved on to the small intestine in an
nour or less; more complex proteins,
ike a steak, might take four or five
nours to be broken down properly.

THE LONG AND
WINDING ROAD

When the stomach starts jumping —
going into retropulsion — it warns the
small intestine that more food will be
coming through soon. The small
intestine responds by shifting what’s
inside it along, making room for more.
With its vast internal surface area, the
small intestine is where the great
majority of the nutrients from our food

are absorbed. The tiny villi are
themselves covered with even tinier
projections, the microvilli, through which
most of the absorption of the sugars
and amino acids takes place. The
whole small intestine, and all its villi and
microvilli, work in concert to keep the
food, now a semi-fluid called chyme,
moving along.

Having eaten, and digested, about an
hour after the food has passed by, the
small intestine begins to clean house,
technically known as the migrating
motor complex. This is what'’s
responsible for the rumbling tummy
sound if you're feeling hungry. The
migrating motor complex moves
bacteria out of the small intestine,
where there should be few bacteria, to
the rich bacterial pastures of the large
intestine, while also stopping bacteria
coming back in the opposite direction.

As such, the migrating motor complex
plays an important role in the overall
health of the small intestine. However,
as soon as we eat something, the
migrating motor complex stops, so
constant snacking throughout the day
will prevent it from acting. This can lead
to the growth of too much bacteria in




the small intestine. So give your small
intestine the time it needs to spruce
itself up after eating before heading to
the snack cupboard.

WE ARE LEGION

The large intestine is where our inside
becomes a zoo. It contains literally
billions of bacteria, the concentration
increasing as it progresses towards the
body’s back door. The bacteria reside
there, operating in what is normally a
harmonious relationship with our body,
team working in the breakdown of the
remaining, more indigestible, parts of
our diet. The large intestine is also
important in ensuring that the liquid
used in digestion is not needlessly
excreted: ideally, enough should be
reabsorbed to leave the faeces soft and
smooth but not so much that it
becomes hard lumps. Stress and illness
can cause the body to move the food
along too quickly, expelling faeces in a
wet, diarrhoetic flood.

ﬁé -w' e 74 ) }a L & / !
Stress and
iliness can
cause the body
lo move the
Jood along oo
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quickly
To extract every last morsel of
nutrition from our food, the large
intestine takes its time. Food meanders
along, sometimes even backing up. The
reason the large intestine always looks
lumpy in illustrations is that the lumps
are where the remaining food is kept, in
bacteria-friendly bumps. A few times a
day, the large intestine heaves the lump
along, moving it closer to the exit. This
IS why doctors prescribe high-fibre

foods for constipation: the fibre is very
difficult for the body to break down and

it gives the muscles of the large
intestine something to grab hold of
when it next heaves the food along.

There’s a wide variety in how long it
takes food, or what's left of it, to go from
mouth to bottom. For some people, it
takes a day; for others it can be up to
three and a half. Faster is not
necessarily better; what counts is the
consistency of what comes out the
other end. A smooth, soft sausage, or a
sausage with a few cracks are best
according to the Bristol stool scale. This
ranks poos from one to seven, with one
being hard little lumps and seven a
liquid with nothing solid. Type three
(sausage with a few cracks) and type
four (smooth, like toothpaste) are best.
So if that's what you produce when you
go to the loo, you don't need to worry
about how long you're taking between
poos: everything is moving along nicely
down there. Give your gut a pat: it’'s
doing its job, the silent partner in our
body’s daily routines.
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Meet your
microbiome

Your gut is home to thousands of microbial colonies,
explains Ailsa Harvey, but most are there to help




hat do you perceive as

being human? On a

cellular level, you might

be surprised to know
that more than half of the cells in your
body are non-human.

The collection of these cells, which
make up about 57 per cent of your total
cell count, is the microbiome. This
contains an estimated 39 trillion
microbes, living on or in human tissue.
Despite its spectacular assortment of
non-human cells, the microbiome is an
essential part of being human, working
to maintain good health and keep our
human tissue thriving.

The kinds of cells that live in our
microbiome include bacteria, fungi,
parasites and viruses — and the largest
number of these congregate in the gut.
Here, these cells regulate the immune
system, eliminate diseases and produce
Important vitamins.

In daily life, many people are unaware
of the thousands of species that inhabit
the body. In fact, being unaware of
them is the first good sign of a healthy
microbiome. This is because many of
the microbes in the body are symbiotic,
meaning that when working correctly,
their presence allows both the human
body and community of microorganisms
to benefit.

Because microorganisms are invisible
to the naked eye, we have limited
control over the types of microbes that
enter our bodies. A small number of
those in the microbiome, known as
pathogens, will be disease-causing.
The body can remain healthy, even in
the presence of pathogens, but there is
a fine balance to be struck. If too many
pathogens are introduced to the body,
or an increased use of antibiotics
lowers the number of helpful bacteria
too much, the healthy microbiome is
disturbed. This puts the body at a
higher risk of developing disease.

The microbiome has so many essential
roles that it is often referred to as a
'supporting organ’. Two of its main
functions are helping to keep the

digestive system under control and
assisting the immune system.

The mechanical digestion that human
cells are responsible for can only do so
much when it comes to completely
breaking down our food. For many
foods, we rely on gut bacteria. One
example is polysaccharides — complex
sugars that are found in plants. In the
gut, bacteria produce the enzymes
needed to digest polysaccharides. By
breaking down these foods, the
microbiome is responsible for turning
food into its easily absorbed nutrients.
These enzymes provide us with B
vitamins, Vitamin K and short chain fatty
acids. Without the microbiome to carry
out this function, the nutritional value of
food would be lowered.

When new organisms are introduced
into the gut, and other regions of the
body, the microbiome plays a key part
in establishing which are safe and
which to attack. This aspect of the
Immune system is essential as, without
it, the aforementioned beneficial gut
bacteria would be perceived as a threat
and attacked by the body.

Microbes don't just fight dangerous
cells after they enter the body. A layer
of them, called a biofilm, serves as a
protective shield on our skin against
narmful bacteria and fungi. Similarly, in
the gut, specific bacteria called
Bifidobacteria prevent toxins from
entering the bloodstream. Keeping
toxins in the gut means they can soon
be passed out of the body. However, if
they were to travel through the
intestinal wall and into the blood, toxins
can wreak havoc as they spread fast in
the bloodstream.

Microbiome activity in the gut also
has the power to impact the mind,
thanks to a nerve called the vagus

nerve and the gut-brain axis. As
microorganisms in the gut interact with
the central nervous system, studies
have shown that the brain’s chemistry
can be altered, impacting a person’s
mental health. This may even be able to
influence a person’s memory.
Additionally, gut bacteria can even
make you happier, as it is responsible
for producing 95 per cent of the body’s
serotonin. This hormone is key in
determining people’s mental well-being
as it stabilises mood.

MEET YOUR MICROBIOME

PHOTOS: GETTY, ALAMY
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MEET YOUR MICROBIOME

A person’s microbiome is unigque to
them. At the beginning of life, its original
makeup is determined by that of their
mother. As a baby is born, its body is
exposed to the microorganisms that
exist in the mother’s birth canal. Further
significant additions to the microbiome
are provided in milk during
breastfeeding. These environmental
impacts continue to occur throughout
ife. Microbiomes change based on
events including (but not limited to) the
food being eaten, medication taken,
disease, exercise and age.

The more your microbiome changes,
the better, according to research
published in February 2021. Scientists

discovered that people whose
microbiome remained the same for long
periods of their lives tend to die earlier
than those whose microbial colonies
varied over time. Generally, in the
healthiest individuals studied, the
microorganisms that were most
prevalent during early adulthood
became a smaller percentage of the
gut microbiome over the following
years. This enabled new species to
grow in numbers in the body.

t isn’t yet known whether people
aged better as a result of the changed
microbiome, or if it was the microbiome
that adapted to the ageing body:.
However, the guts with the more
transformed microbiome appeared to be
better suited to fighting chronic illness.

Transforming your gut microbiome is
relatively easy to do. By drastically
altering your diet, the levels of your
body’s bacteria species can change
significantly in just four days. This trait is
thought to have been beneficial to
hunter gatherers, who could have had

contrasting meals from day to day
depending on available resources. With
different gut bacteria being able to
dominate the microbiome, more

nutrients could be extracted from each
varied food source.

Our microbiomes may be personal to us,
but one thing they all have in common is
a huge variety of microorganisms that




work to keep us alive and healthy. Some
work to control fat storage, while others
repair damaged gut lining or fight off
harmful invading cells. The microbiome
is almost like an army of workers with
specialist skills, and when looking after it,
this might be a useful way to imagine it.

To keep the microbiome working
well, a huge combination of workers are
needed to keep the body in check.
There are many steps that can be taken
to maximise our healthy gut flora. We
are often told to eat a lot of fruit and
vegetables, but eating a variety of
these is better for the microbiome. Each
contains different chemicals that can
help particular microbes.

Feeding the gut is essential, but so is
allowing it to rest. By avoiding snacking,
your microbiome isn’t overworked.
Additionally, instead of feeding existing
microbes, you can consume live ones.
Yoghurt, kimchi and other fermented
products are good for this. Meanwhile,
consuming alcohol in moderation
creates a diverse microbiome, but too
much will have the opposite effect.

In some instances, such as the overuse
of antibiotics, the levels of ‘good’
bacteria become so low that they are
significantly outnumbered by pathogenic
cells. When immediate alterations to the
microbiome are required to restore a
patient to health, microbes can be
transplanted from a donor.

Faecal transplantation is usually
carried out by colonoscopy and

SO Copswules

FProbiotic

70 Biliorn +
ve cultures

@mmmmm

o 8230-1239PB49-202 1

iInvolves adding faecal bacteria from
another person directly into the
recipient’s colon. This donor’s
microbiome is analysed before the
procedure to make sure they are
healthy and that the transplant will cure
the bacterial imbalance.

There is so much left to learn about the
microbiome. It makes up around two
per cent of the human body’s mass and
many scientists compare its importance
to that of vital organs. One initiative that
has greatly improved our knowledge of
the microbiome is the Human
Microbiome Project, which was
launched by the US National Institutes
of Health in 2007/. The project funds
research into both the human and
non-human cells of the body, with the

goal to better understand the
microbiome. The primary focus of the
Human Microbiome Project was to
study these cells’ contribution to health
and disease.

Scientists are working to map the
microbiome, as a major indicator of
health, to gain understanding of how
these cells impact nutrition, immunity
and disease in the gut and other
ecosystems of the body.

Over the last few decades, scientists
have developed a relatively good
understanding of the general
importance of the microbiome, but
know less about individual species and
their roles. One way that these are now
being studied is by using artificial
intelligence alongside data from
genetic sequencing. When combined,
the machine learning algorithms can
highlight recurring patterns in DNA to
explore which cells usually exist
together in the microbiome.

Thanks to ongoing research,
thousands of unknown bacteria, viruses
and other microbes have been
discovered in the human gut. In single
studies, thousands of links between
specific species and chronic diseases
have been made. As our knowledge of

this extensive and complex microbial

community expands, drug
treatment for some of the
most debilitating gut
diseases can be
improved and we can
better assist our
microbiomes in
continuing to assist us.

MEET YOUR MICROBIOME

PHOTOS: GETTY, ALAMY
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SIGNS OF AN UNHEALTHY GUT

Signs of an

y looking at any recent
diagram of the digestive
system, it appears to be
little more than one long,

winding tube. Its general role is to
carry ingested material — of varying
composition — from mouth to anus,
before its waste products are
released from the body.

While these anatomical diagrams
are effective at highlighting the route
that food and liquid takes, they can
provide a deceivingly simplified
representation of the process. In
actuality, there are intricate
microscopic details hidden within
every section of the gut, and complex
mechanics that manipulate food and
its nutrients to benefit the body.
These are the steps that are
continually being performed inside a
healthy gut without being noticed —
that is, until a healthy gut becomes
decidedly unhealthy.

When someone suffers from a
gastrointestinal disease or condition,
difficulties are added to daily life.
These range from not being able to
eat certain foods (and the added
worry that surrounds mealtimes as a
result) to experiencing constant pain
and many hours in the bathroom.

For each intestinal illness, the
levels of severity can vary. But those
who haven't been diagnosed with a
specific illness are not immune to an

unhealthy gut by any means. Many
gastrointestinal issues are temporary
and require less treatment.

Stomach pains can be caused by a
variety of events, from food poisoning
to stress. Because discomfort in the
abdomen is a symptom shared by so
many diseases, and other biological
events, it can be hard to recognise
signs of a specific condition. The best
thing to do when suffering from regular
or persistent abdominal pain is to
consult a medical professional. This
stops some of the more serious causes
being left untreated.

The gut’s gluten retaliation

For some people, food products such
as bread, pasta and cakes trigger an
autoimmune response in the gut. This
IS because their body mistakenly
perceives gluten to be a threat. Gluten
IS the general name for the proteins
found in wheat and, unfortunately for
those with coeliac disease, it is present
iIn many foods.

When launching into the autoimmune
response, cells attack the gluten.
Instead of saving the body from true
danger (as the immune system usually
does), the reaction to what should be
harmless cells causes unnecessary
damage to the small intestine. As the

We rely on the digestive tract to deliver
nutrients, but what happens when its
function is altered? Ailsa Harvey explains

intestine becomes inflamed, the large
surface area of the small intestine is
reduced, limiting the water and
nutrients that can be absorbed through
the intestine’s tissue. As a result,
symptoms of coeliac disease include
malnutrition — from the lack of nutrient
absorption out of the intestine —
stomach pains and diarrhoea from the
imited water being transported out of
the gut.

Around one per cent of the
population suffer from coeliac disease
and the only effective treatment is to
follow a gluten-free diet. Continuing to
consume gluten in the long term can
lead to the development of other
autoimmune diseases and neurological
iIssues such as epilepsy. Today, there
are many gluten-free alternatives in
restaurants and supermarkets.

Wheat, rye
and barley can
be replaced with
cornstarch, rice flour,

tapioca starch or potato

flour to make gluten-
free bread
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Gastroesophageal
reflux disease

(GERD)

The stomach’s destructive power

When you eat a meal, food travels
through the digestive system,
being passed between organs as
it is churned and broken down.
Inside the stomach, strong acids
and enzymes work to release the
nutrients from food that the body
requires. In order to prevent the
stomach from digesting itself, a
mucus barrier is constantly
created to line it. Not all of our
innards are quite so hardy, and the
oesophagus is one of those. The
oesophagus is the tube that
connects our throats to our
stomachs. To separate this vertical
passage from the acidic contents
of our stomachs, a ring of muscle
called the lower oesophageal
sphincter remains contracted and
closed. It opens to allow food to
enter the stomach, and usually
stops stomach contents entering
the oesophagus. GERD symptoms
are caused when this muscle is
weak or relaxes when it shouldn’t.
Without a barrier, stomach
contents flow into the oesophagus
and can irritate its cells.
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SIGNS OF AN UNHEALTHY GUT

Complications in the colon

When inflammation occurs in the
large intestine, this is colitis. One
form of colitis, called ulcerative
colitis, is the second of the two
inflammatory bowel diseases. This
type is similar to Crohn’s disease
but is limited to the large intestine.
In the worst cases of inflammation,
sections of the large intestine need
to be removed in surgery.

Another form, known as
Pseudomembranous colitis, is
caused by the accumulation of the
bacteria Clostridium difficile (C. diff).
This bacteria is naturally found living
iIN the intestines, but when too much
healthy bacteria is killed off, C. diff
can build up and release too many
inflammation-inducing toxins.

_ike the majority of the body, the
colon relies on a healthy blood
flow. In an instance whereby a clot
greatly reduces blood flow to the
colon, ischemic colitis can arise.
The lack of nutrient-carrying blood
to the intestine can leave its lining
damaged with bleeding sores.

What causes painful pouches
in the colon?

As we age, parts of our body can get
weaker, and the gut is no exception.
When the colon develops naturally
weaker areas, small sections of it can
give way under pressure and form little
pouches in the colon wall. These
pouches — called diverticula — are
usually only marble-sized, but can easily
tear and become infected. Someone
who has diverticula, which can exist
harmlessly in the intestine, has
diverticulosis, while the infection and
inflammation of the pouches is called
diverticulitis.

This
is what
the intestine of
someone with
diverticulosis can

look like

As with many gut problems, the level
of severity and impact on quality of life
can vary greatly. Some of the worst of
this pain is caused by significant bowel
ruptures. Doctors administer antibiotics
for some diverticula infections, or they
may suggest specific diets that reduce
the risk of inflammation.

This treatment can be essential, as
leaving diverticulitis untreated can make
it much worse. Pus can collect in
abscesses near the area of infection
after a while. If these make their way
through the wall of the intestine, it can
cause life-threatening infections.
Additionally, if diverticula tear too much,
scarring can block the intestine and
prevent it from carrying out its function.
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lives in mucus in the digestive tract

without causing injury.
A defenceless stomach can

; The constant use of anti- What happens when gut-brain

result in sores inflammatory medication, such as interactions are disrupted?
iIbuprofen can also increase the

As its name implies, this disease is likelihood of peptic ulcer disease. As Did you know that your intestines and
caused by peptic ulcers that form in ibuprofen prevents inflammation, it emotional areas of the brain are
the stomach and the upper areas of also reduces hormones called connected? This means that emotions
the small intestine. These painful sores prostaglandins from being produced. can have a direct impact on gut health.
appear when acid in the stomach These are lipid hormones, which The symptoms of IBS, for example, can
wears away the inner walls of the gut,  gather at areas of inflammation to become heightened by feelings of
to create a burning and bloated protect tissue. As ibuprofen and other stress and anxiety, which release
sensation in the stomach. In a healthy  similar medications reduce chemicals in the brain that impact the
gut, the mucus layer that lines the inflammation without producing this intestines and how the feeling of
stomach and intestines protects this protective barrier, the stomach walls digestion is portrayed. For those with
sort of damage by acid. However, it become more vulnerable to IBS, nerves in the gut can be
is a fine bélance. If the volume Peptic acid over time. oversensitive. Small amounts of gas, that
of mucus in the stomach | Gleais ean would normally cause little discomfort,
dE‘CFEES?S, 0”'00 much ﬂC}d make people result in bloating, diarrhoea, constipation
TOI’{‘I‘IS, this barrier stops doing fael sick and ot ' and strong pain in the stomach, which
its job. At to aat 5 N usually eases after going to the toilet.

One of the most common
causes of these ulcers is the
presence of the bacteria Heliobacter
pylori. This bacteria may be passed

IBS is common and can affect people
for days, weeks or months at a time.
While there’s no ‘one-diet-fits-all’ cure,
most people find that eating fresh

between people by close contact or foods without incorporating too much z
may enter the body in food and drink. fresh fruit, relieves symptoms. Fatty and =
Infection Dy this bacteria doesn't WA spicy foods can make IBS worse, along =
necessarily mean that the stomach - with skipping meals. Keeping a food m
will suffer. Sometimes the bacteria diary can help to find out which foods

are best for your body.
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happ

Edoardo Albert shares ten ways you can improve Y
your health and make your life better PP

he gut is a generally
unassuming part of the
body that takes all we drop
into it and gets on with its
business. But there are some things
you can do to keep it happy and
thus the rest of your body happy,
too. Some are quite obvious but
always worth restating, others less
clear but still worth doing. Here, we
go through some of the ways to
keep things moving down below.

Why eating lots of colourful food is
good for the body as well as pleasing
to the eye

Red strawberries, green cabbage, blue,
er, blueberries, yellow bananas and
orange, yes, oranges. Natural foods are
a riot of colour and flavours. Many of
the specific chemicals that give fruit
and vegetables their distinctive colours
have been found to have health
benefits, while simply adding greater
variety to our diets is good. We are
descendants of hunter gatherers who
usually ate up to 500 different plants in
their diets. Eating the rainbow is an
attempt to regain some of that variety.
Lycopene, which makes cherries and
other fruit red, has antioxidant
properties while also reducing blood
pressure and cholesterol. The
carotenoids alpha-carotene and
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Not only

beta-carotene, which
produce orange and yellow
fruit and vegetables, have
been linked to reduced risks
of heart attacks and cancer,
although the specific evidence is not
strong. Greenness comes from
chlorophyll, but green vegetables have
many other useful chemicals. In
particular, broccoli, cabbage, Brussels
sprouts and kale are rich in sulphur, a
trace chemical that is important to

rainbow do you
good, but it looks
wonderful

does eating the

human health but not
readily available outside
these leafy greens. Purple
foods such as aubergines
and beetroot contain nitrates,

which may help in reducing your
blood pressure.

Rather than seeking specific health
improvements attached to each colour,
eating the rainbow is better seen as a
reminder to eat a variety of foods: the
greatest benefit lies in that very variety.
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Green

tea is rich

in polyphenols _ "y » i ; Lﬂt I("SS meat
and it’s good to 3 - Should we cut down on the
drink, too ‘ e ad : ‘ *. - amount of meat we eat?

Human beings are omnivores.
That we can eat almost everything
is the result of our long past as
hunter gatherers. But studies of
modern-day hunter gatherers
have shown that, for most of the
year, they were gatherers more
than hunters.

Coming closer to the present,
the Mediterranean diet, which has
proven benefits, features less
meat than modern Western diets.
Specific research on reducing
meat consumption has shown that
doing so results in a string of
health benefits including lower risk
of heart disease, strokes, lower
blood pressure, lower cholesterol,
and less chance of obesity and
some cancers. In particular, eating
a lot of meat high in saturated fats
— sausages, bacon — tends to go
with increased risk of obesity and
all its associated morbidities.

It's not really hard to work out:
highly processed meat is not as
good for you as less processed
meat, something that applies just
as much to processed plant-based
foods. Buying fresh food and
cooking it yourself is always far
better than slapping a pre-made
meal in the microwave.
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Delicious as

crispy bacon is,

B all that fat is not
good for us in
large amounts
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Eat more fibre
How come eating more of what

we can’t digest is so important for
our health?

If the gut is all about extracting
every last bit of nourishment from
the food we eat, it might seem
surprising that one of the best
things we can do to improve the
health of the gut is to eat more
food containing stuff that the gut
can't digest: fibre.

Fibre is the parts of plants,
vegetables, nuts and roots that our
stomachs can't break down in the
small intestine. Instead, they get
passed on to the large intestine. In
distinction to the quick-working
small intestine, the large intestine
takes its time, holding parcels of
undigested food in pockets while
the innumerable bacteria that live
there get to work on the fibre.

The short-chain fatty acids that
the microbes split some of the fibre
into help insulin sensitivity and
reduce the levels of glucose and
ipids in the blood, which indirectly
protects against cardiovascular
disease, obesity and diabetes.
Then, when the bacteria have
finished, the remaining fibres gives
the lower intestine something to
grab hold of when it has to push
what's left further along. Fibres also
absorb some water, which helps
when it comes to pushing out
what'’s left at the end of the gut,
stopping constipation and making
going to the toilet less of a strain.
Rough fibre in, softer poo out.

are another

.  excellent source
“ % of dietary fibre

Some of the
good bacteria

that live happily in

our gut, working in

S partnership with us
—

Lat more bacteria
Should we add bacteria to our list of
good things to eat?

There's a jungle inside us. Literally
trillions of bacteria live in our gut, with
most of them concentrated in the
lower reaches of the large intestine.
These bacterial colonies start forming
the moment we are born and they
have become the focus of much recent
research looking at the gut-brain axis.
While the research is still in its early
stages, tentative findings show that the
balance of bacteria in our gut is indeed
important to our health and wellbeing,
with some studies even linking
changes in the gut flora to changes in
mood and anxiety levels.

What has been shown, quite
robustly, to be true, is the beneficial
effects of children taking probiotic
supplements if a course of antibiotics
is causing diarrhoea. There's also
reliable data saying that probiotic
supplements can be useful to people
suffering from constipation, particularly
when combined with increasing fibre
intake (not surprising, really, as the
fibre provides food for some of the gut
bacteria). Less robust, but suggestive,
research has found that probiotics can
be helpful to people suffering from
Crohn’s disease and irritable bowel
syndrome. There’s a jungle in there:
helping it grow might well be helpful to
you (but we can’t say more than that at
this stage).




Take your time and enjoy your food

The very idea of fast food is anathema
to many cultures. The writer
remembers an ltalian restaurateur
ejecting a German couple who
complained their food was taking too
long, telling them to go to McDonald’s
if they wanted fast food.

The benefits of taking our time
when eating are varied, running from
the physical, through the social, even
to the spiritual, but we will begin with
the most obvious benefit. Food eaten
slowly tastes better. And the curious
paradox of better-tasting food is that
we don't eat as much of it.

In part, that's because taking time
to eat gives our gut the chance to
signal to the brain that it's had
enough, but it's also a consequence
of a richer sensory input from the food
itself. Eating should encompass all the
senses and taking time allows this to
happen — and therefore cues the
brain to realise that it has had enough.

On the level of the gut, eating
slowly helps with digestion, allowing
everything to run more smoothly

down there. Chewing more prepares
the food for the stomach, as well as
giving us more opportunity to
appreciate the flavour and texture of
the food we're eating in the moment,
and when the food arrives in the
stomach it is more spaced out,
allowing the stomach to sort
through it better before it
finally gets passed on to the

small intestine.

HEALTHY GUT, HAPPYYOU

On the social level, slower eating
in company gives the opportunity to
build social relationships, and if
there’s one thing research has
unequivocally demonstrated, it’s that
social relationships are hugely
beneficial for every aspect
of our health. So, take
your time, enjoy your
food, and talk to each

other while you do it.

The benefits
of taking
time and eating
together are
iImmeasurable

Adam’s ale is still the best way of drinking

Our bodies are 60 per cent water, so it should come as no
surprise that we need liquid to keep us alive. Indeed, we
will die much more quickly from thirst than from hunger,
although the exact time varies considerably according to
the conditions (hot and dry is worse than cool).

The National Academy of Medicine recommends men
take 12.5 cups of liquid a day, women nine cups, pregnant
women ten cups and breastfeeding women 13 cups. All this
water is required to maintain the body’s homeostasis, the
balance between water gained and lost during the course
of our normal activities. The brain monitors water levels
constantly, adjusting them to cope with what we are doing,
whether it be sitting down in a cool room or running under
the hot sun.

With respect to the gut, not drinking enough water often

contributes towards constipation. If the body is not getting

enough water, it will reabsorb fluid as it passes through
the large intestine, making the faeces drier, harder and
less easy to pass. As an easy step towards better gut
health, drinking more water ranks high.
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A bit of a no-brainer here: too
much alcohol is bad for us

The more difficult question to
answer for sure is whether a
moderate level of drinking can
have some health benefits. Studies
comparing the health effects of not
drinking alcohol at all when
compared to drinking moderate
amounts, that is not more than one
alcoholic drink a day, are mixed,
with some showing health benefits
in not drinking at all while others
seem to show that moderate

drinking can be beneficial to health.

Given that these studies have
conflicting findings, and that the
health benefits one way or the
other are not great, the common-
sense approach is that while heavy
drinking has demonstrable and
major ill effects on health, there is
little to choose between total
abstinence and modest amounts of

alcohol. Given its place as a social
lubricant and, for many people, part
of the good life, drinking in
moderation is a perfectly rational
choice to make given the state of
the research at present. Cheers!

We are
made to run,

jump and skip;

children still know

that, and adults need

to remember it

Why exercise is one of the best
things we can do for our health

300,000 years of history have fitted
us for movement. Indeed, even
before modern Homo sapiens
evolved, we developed for a life of
constant movement: there is no other
animal on Earth that can run for as
long or as far as humans. We lost our
fur and began to sweat so that the
body could stop itself overheating
when running for mile after mile.
Research has demonstrated the
overwhelming benefits of regular
exercise. Indeed, if it was a medicine,
it would be hailed as a miracle cure,
helping almost every facet of our

health and wellbeing. Indeed, it would

be easier to draw up a list of what
exercise doesn't help than what it
does help. But to take some obvious
examples, people who exercise
regularly have a 30 per cent lower
risk of early death, and lower
incidences of a range of chronic
diseases and mental illnesses,
including heart disease, diabetes,
strokes, breast cancer, bowel cancer,
osteoarthritis, hip fractures, dementia,
depression and chronic stress.

For exercise to truly be exercise, it
needs to raise the heart and
breathing rate, so medium to brisk
walking is enough to have all these
benetfits, not to mention more
vigorous activities that may be even
more helpful. Best of all is to increase
everyday activity, like taking the stairs
rather than using a lift, and walking to
work rather than catching a bus.
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Bear knows:
it’s good to
sleep

Sleep well
Enough sleep is as important to
health as good food and exercise

A healthy lifestyle has three strands:
good food, exercise and sleep. It might
be hard to believe, but getting eight
hours of sleep a night is as beneficial
for your health as exercise and a good
diet. Sleep, rather than being a
non-productive down time, is the period
when the body sets itself to right and
depriving the body of adequate
amounts of sleep leads to major
long-term consequences in ill health.
One of the most counter-intuitive

findings is that sleeping more helps
people stay slim. The reasons why are
complex and little understood, but the
findings are clear. One consequence of
better sleep is that people eat less
when they are awake. As with exercise,
a lifetime of good nights’ sleep has
huge health benefits, reducing the risk
of almost all the major chronic diseases
of the modern world, including heart
disease, strokes and diabetes. The
immune system also benefits from the
body’s rest: one study found people
who were sleep deprived were nearly
three times as likely to catch cold when
compared to those who got eight hours
a night. Sleep also helps mental health:

people who suffer from reduced or
disturbed sleep patters are more likely
to develop depression than regular
eight-hour sleepers. So, sweet dreams
of good health.

cople who were
sleep deprived
were nearly
three times as
likely lo calch
a cold”
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THE GUT-BRAIN AXIS

How our brain talks to our gut and how
our gut answers back to the brain

<
R aving finished a good meal fresh batch of food is coming into the veritable ecosystem of life that exists in g
—— and sat back in your chair, stomach or asking the large intestine to our gut, particularly the latter section of ?
do you then direct your draw some more fluid from the fibrous the large intestine. The gut contains
intention inwards and issue mass its working on. truly mind-boggling numbers of
instructions to your gut to get on with The enteric nervous system is set pacteria: ten to the power of 14 (that is a
the job of digesting? Obviously not. into the gut’s lining and it is composed one followed by 14 noughts). That's ten
Still less do you have to tell the of 500 million neurons, which is ten times more microbes than there are
stomach to start with the liquid and times as many as the spinal cord cells in the human body. So only one in
then move on to churning the food by (although only 0.5 per cent of the ten of the cells in our body are actually
retropulsion. The stomach, along with mind-boggling 86 billion neurons in the us: we play host to colonies of bacteria
the rest of the gut, simply gets on brain). It communicates with the other that vastly outnumber us. We are only at
with the job. nervous systems in the body via the the start of investigating the effect of
vagus nerve and prevertebral ganglia. our internal jungle on our bodies and
After all, the brain does need to know if minds, but how did all these microbes
we haven't eaten for three days or if get there in the first place?
The gut can do its job, quietly and we're so full that even the normally For the first nine months of life, a
normally with very little fuss, because it hyperstretchy stomach really can't fit baby exists in the only truly sterile
is controlled and communicates via an any more food in. environment it will ever know. In the
entirely separate signalling system to However, the extraordinary result of womb, the baby is protected from the
- the one we use to control our experimental studies is that the enteric outside world. But all this changes from
movements and direct our thoughts. nervous system is perfectly happy to go pirth. Emerging through the birth canal, %
That one is the central nervous system, on functioning even if its connection to the baby comes into the world with its gl
——— starting at the brain and going down the vagus nerve is cut. It's no wonder first colonists: passengers picked up %
= through the spine before radiating out it's sometimes called our second brain. from the mother’s vaginal flora, bacteria E
— to all our muscles. It needs to be. There’s a lot going on It came into contact with from its mother g
The gut operates under a different inside us that it has to look after. with the mother’s first embrace. This S
——— system: the enteric nervous system. first colonisation is incredibly swift: -
= This is what communicates between the some bacteria can produce their next ®
—— different sections of the gut, telling the One of the key areas the enteric generation in 20 minutes. By the time §
small intestine to get a move on as a nervous system has to monitor is the the baby is safe in its mother’'s arms, her E
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parting gift, her own unique mix of
bacteria, will be busily establishing
themselves within the little suckling
baby. Breastfeeding and normal
motherly contact also help to establish
a good mix of bacteria in the new baby.
Although the initial colonisation is very
swift, it's usually three years before the
flora of the gut settle down into
comfortable equilibrium.

These rapidly expanding colonies of
bacteria in our gut play an essential,
although not yet well understood, role
in the development of both the central
and enteric nervous systems in the
weeks following birth. What’s more, as
the immune system lining the gut
interacts with the microbiota living in
the gut, it learns quickly and thoroughly
how to distinguish between good,

neutral and bad bacteria: the immune
system learns and its single most
important learning aid is the bacteria
living in our gut.

The vagus nerve is the longest nerve in
our body, starting from the brain stem
and going down to the gut, while also
monitoring the heart, lungs and other
internal organs. The enteric nervous
system sends it information concerning
what is going on in the gut, and it
returns information to the gut, in
particular about our stress levels. So
there is a very good reason that we feel
nerves — that is, stress — in our stomach
region. Under stress, the brain is
sending messages, via the vagus nerve,

to the gut to prepare for possible
emergency action.

A nervous system honed on the
plains of Africa, sensing danger, tells
the gut to get on with things: diarrhoea
as the result of stress is the body
responding to an evolutionary
imperative to be ready to run for our
ives. But nowadays, not many of us
have to run from hunting lions. Stress,
the marker of danger, for too many of
us is in danger of becoming
generalised as a response to the strains
of everyday life — even more so during
the uncertainties of a global pandemic.
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The immune system has a difficult job.
Sometimes, if it becomes too active, it
can lead to the body being in a
permanent state of low-level
inflammation. As a chronic condition,
low-level inflammation appears to be
connected with a wide variety of
disorders, including Alzheimer’s and
depression. One of the ways this
happens is that chronic stress produces
leaky gut syndrome, leading to some of
our gut flora passing out of the gut,
where they should be, into the
bloodstream, where they shouldn't.

A number of studies have now shown
that clinical depression is often linked
with chronic low-level inflammation. So
given that inflammation is often a result
of imbalances in the gut flora, leading to
leaky gut syndrome, some researchers
have started investigating to see if
restoring a better balance to the
bacteria within our gut can help to
improve our overall mood. A Dutch
team, working with a group of
volunteers, fed them helpful bacteria
(apart from the control group, who were
given a placebo) and monitored their
answers to a set of questions
measuring anger, brooding and despair.
Over the four-week study, the group
who were given the bacteria mix
showed a ten per cent improvement in
their feelings, particularly with respect
to anger and brooding, when compared
to the control group.

A ten per cent improvement is not
huge, but it is past the point of
coincidence. While psychiatric drugs
produce much bigger changes, they
often produce major side effects. The




daily dose of bacteria had no obvious
drawbacks. So it appears that changing
the mix of bacteria in our gut can
change the way we feel. At this point, it
IS beginning to seem that the body
might better be described as a
Commonwealth than a single organism.

MANAGING STRESS

If changing the mix of our gut bacteria
can improve mood, can it also do
something to improve the chronic levels
of stress many of us experience? For
while stress can be caused by leaky gut
syndrome, in today’s world it's just as
likely to come from external factors that
we cannot control: how many people
have lived in dread of a new lockdown
destroying their livelihood. While it
appears we have little control over our
governments, perhaps we can do
something about how we experience
this stress.

One study showed that ingesting a
daily amount of Bifidobacterium bifidum
reduced the subjective feelings of
stress experienced by the experimental
subjects. Following on from that finding,
a further eight-week study fed subjects

“Clinical
depression
s oflen linked
with chronic
low-level
imflammation”

either Bifidobacterium longum 1714 or a
placebo, while measuring the subjects’
experience of day-to-day stress. The
subjects fed the bacteria reported, and
were measured via a series of tests, to
have experienced a 15 per cent
reduction in their feelings of stress at
the end of the study.

Although the tests to measure stress
had not changed — plunging a hand
into ice-cold water for as long as the
subject could bear it — the people who
had taken the bacteria had lower levels
of stress hormones than before they
had started taking it. Other tests also
showed an improvement in the

subjects’ performance in memory tasks
— remember that stress is associated
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