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In recent years, you have likely heard that some people are eating
gluten-free foods. Have you ever wondered why? Coeliac disease

HAOYUN is one of the main reasons for this dietary choice. It affects people

AGE: 15 of all ages from all around the world. It is a genetic disorder that
causes inflammation in the intestines and results in various symptoms
that can be observed in other parts of the body. Unfortunately,
people often ignore coeliac disease or treat it like a simple allergy.
Some people may view gluten-free dietary choices as just a trend.
Some food allergies can manifest like coeliac disease, but these have
different causes. Coeliac disease should be taken seriously, because
it may not only lead to life-threatening symptoms, but also have a
chronic impact on health and quality of life.

YOUNG REVIEWER:

WHAT IS COELIAC DISEASE?

Our bodies have various systems that work together, such as the
cardiovascular, nervous, and digestive systems. The main purpose
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ANTIBODY

A protein produced by
the immune system to
bind to and neutralize
microorganisms during
an infection.

B CELLS

Cells of the immune
system that
produce antibodies.

COELIAC DISEASE

Autoimmune disorder
where the body
(autoimmune system)
abnormally reacts
when you eat gluten. It
mainly affects its own
tissues in the gut. When
the tissues in the gut
are damaged, the body
cannot properly absorb
nutrients from food.

VILLI

Tiny, finger-shaped
tissues in the intestines
that absorb nutrients
from food.

AUTOIMMUNE
RESPONSE

Natural body reaction
(immune system
response) when it
senses danger like
viruses, bacteria, or
foreign substances that
can be harmful. Itis a
defense reaction to
invaders protecting

the body.

INFLAMMATION

The body'’s rapid
response to any kind of
insult or injury caused
by microorganisms,
radiation, heat,
chemical toxins,
foreign objects, or
physical wounds.
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of the digestive system is to allow the body to get nutrients from
food. To stay healthy, the digestive system must cooperate with
the immune system, which is responsible for defending the body
from dangerous microorganisms. One way that the immune system
defends us is by the production of chemical and biological substances,
such as antibodies. Antibodies are produced by cells called B cells,
and they are made when the body recognizes that it is being attacked
by microorganisms.

Sometimes the immune system does not work properly. It may
overreact and produce too many antibodies, which then act like
a furious army without a general, attacking everything around
them—not only dangerous invaders, but also healthy tissue. This
is exactly what happens when a person with coeliac disease
eats gluten.

WHAT EXACTLY IS GLUTEN?

Gluten is a group of related proteins naturally found in grains like
barley, wheat, and rye. Gluten proteins give dough made from grains its
stretchy, elastic quality. Gluten acts like glue; it allows the components
of cake or bread to stick together more easily. Since gluten proteins
are commonly a part of our foods, they should not have a negative
influence on our bodies.

When we eat a protein like gluten, our bodies transport gluten from
the stomach to the smallintestine. There, digestive enzymes cut gluten
(and other proteins) into smaller pieces, called peptides. Unfortunately,
some people cannot consume gluten at all. When they eat a tiny
piece of bread, cake, or other food containing even traces of gluten,
the small pieces of chopped up gluten activate the immune system,
which overreacts in a way that is destructive to healthy tissue. When
someone suffers from coeliac disease, gluten peptides are recognized
incorrectly as foreign substances by the immune system'’s B cells. The
B cells then produce antibodies that attack healthy intestine tissues
called villi, rather than fight real threats to the body [1].

This kind of reaction, in which the immune system attacks the
body instead of foreign invaders, is called an autoimmune response.
It results in a process called inflammation. Inflammation causes
the destruction of villi, which are responsible for the absorption of
nutrients (see Figure 1). After each "attack,” a person with coeliac
disease becomes weaker, due to permanent inflammation and a
lack of critical nutrients, such as carbohydrates, proteins, fatty acids,
minerals, and vitamins. The inflammation and nutrient deficiency can
cause other health problems, and may increase the risk of other
diseases and food intolerances [2] (see Figure 2).
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The lower digestive
tract. The small
intestine lies below the
stomach and is the area
most commonly
affected by coeliac
disease. The role of the
small intestine is the
digestion of food
through chemical
reactions involving
digestive enzymes, and
the absorption of
nutrients through

the villi.

The small intestine wall
has four layers, and the
innermost layer is
covered with tiny,
finger-shaped
structures called villi.
The blood circulating in
the villi absorbs
nutrients from digested
food. Villi affected by
coeliac disease are
damaged by
inflammation and
absorb fewer nutrients
than healthy villi. This
causes deficiencies that
affect the whole body.
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Damage to villi also causes intolerance of dairy products containing
lactose. Lactose is a natural sugar produced in milk, which is normally
digested by an enzyme called lactase. Lactase is produced in the villi
tissue, so if the villi are damaged, lactose cannot be digested. This
results in a number of gastric symptoms, like gas and flatulence.

Symptoms of coeliac disease can also vary from person to person.
The main symptoms include vomiting, nausea, and abdominal pain
after eating gluten-containing foods. Some people may also have
headaches, bone and joint pain, diarrhea, or tiredness; others may
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GLUTEN-FREE
FOOD

Food containing traces
of gluten smaller than
20 mg per 1kg, or food
that does not naturally
contain gluten.
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have skin rashes, weight loss or gain, bloating, constipation, or even
anemia. Sometimes symptoms occur alone, and sometimes together.
Everyone with coeliac disease may react differently to gluten. Thus, it
is extremely difficult to diagnose coeliac disease, especially in those
who do not have digestive problems directly after consuming foods
containing gluten [3].

To make things even more complicated, coeliac disease symptoms
may be very aggressive, moderate, mild, or even non-existent. Since
the degree of symptoms is so variable, some people may never be
accurately diagnosed with coeliac disease during their lifetimes.

IMPORTANCE FOR CHILDREN AND TEENS

Coeliac disease affects people worldwide, including kids and
teenagers. To emphasize the problem, we should look at an example.
Imagine a school of 100 children; in this group, at least one person
will have coeliac disease. Early diagnosis is essential for preventing
kids from developing the serious health problems that can result from
long-term gluten consumption. Coeliac disease is a genetic disorder,
meaning that people get it because they have inherited certain genes.
So it is important to explain to children that coeliac disease will be
with them for their entire lives, and they will need to follow a strict
gluten-free diet to reduce potential side effects [4].

CAN COELIAC DISEASE BE CURED?

Coeliac disease cannot be cured yet. The only known cure known at
this time is a gluten-free diet. Even a small piece of food containing
gluten can cause serious problems for those with coeliac disease, so
the only option is to avoid all foods containing gluten. Since coeliac
disease is a genetic disorder and not an allergy, unfortunately it has
no chance of disappearing during a person’s lifetime. Damaged villi
tissue recovers very slowly and sometimes needs even a few years to
get better.

Here are a few dietary recommendations that should be followed by
people with coeliac disease:

» Avoid spicy foods, because they can irritate villi tissue. This
is especially important for people who have been recently
diagnosed with coeliac disease.

» Bake bread, cake, or pizza in a separate gluten-free-use oven,
make toast in a separate gluten-free-use toaster, and chop food
on separate gluten-free-use chopping boards.

» Avoid foods with even traces of gluten. For example, if the
chocolate of one producer contains gluten, it is likely that all
products from the same producer contain traces of gluten.
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o Keep a balanced diet full of fresh vegetables, fruits, fish, and meat,
to provide the body with necessary nutrients like calcium, iron,
fiber, and omega-3 fatty acids.

CONCLUSIONS

Coeliac disease is a serious autoimmune disorder that affects people
of all ages. It is characterized by a complicated set of symptoms,
and it may be challenging to diagnose because the symptoms are
not very unique or specific. The only cure known that we currently
have is a gluten-free diet. Ignoring or failing to diagnose the disease
can lead to additional serious health problems. However, if people
with coeliac disease completely avoid gluten and follow a few other
strict rules concerning nutrition, their villi can heal and they can live
normal lives.
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YOUNG REVIEWER

HAOYUN, AGE: 15
Hil' lam Haoyun, 15, and enjoy reading about various social sciences or playing piano
in my spare time.
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