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Too clean is unhealthy

Immune-mediated diseases, such as allergies, asthma and autoimmune diseases, have increased
with urbanisation. Researchers suggest that the reason for this is the excessive cleanliness of our
environment, as a result of which we have lost touch with nature and its microbes. Adjunct Professor
Olli Laitinen studies the health effects of microbial exposure at Tampere University. He also serves
as Chief Science Officer at Uute Scientific Ltd. The company produces an extract containing inacti-
vated microbes, which can be used as a raw material in cosmetics, for example.
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Microbial exposure can be easily increased
by spending time in nature and coming into
contact with soil. Handling natural materials
with a wide range of microbes changes the
microbiota of the body. Laitinen’s projects
explore solutions suitable for urban areas
to influence the prevalence of immune dis-
orders by modifying the green environment
and consumer products.

Laitinen believes that microbial expo-
sure starts at birth.

"When we are born, our bodies are not
immunologically complete. At the moment
of birth, we encounter practically millions
of different life forms. That’s when our im-

mune system starts to learn what is dan-
gerous and what is harmless.”

Laitinen stresses that the root cause of
today’s immune-mediated diseases is the
fact that we have lost touch with nature
and live in an environment that is too clean.

"Humans have lived in natural condi-
tions for hundreds of thousands of years.
Mothers have given birth squatting on an-
imal hides, and babies have been wrapped
in plant materials. From our first moments,
we have been in contact with the soil and
nature. We adapted to this exposure.”

"At birth, our bodies get a full blast of
microbes and our immune system gets to

work. At that point, it is important for the
immune system to be able to distinguish
between what is dangerous and what is
harmless. What is harmless is, of course, our
own bodies. However, the immune system
also needs to recognise that not all external
exposure is dangerous either. Therefore, it
is not wise to develop allergies to animal
dander, for example. The immune system
must learn which microbes are genuinely
dangerous and pathogenic.”

Childbirth in a hospital is quite sterile
compared to nature.

”If you're in an environment where the
immune system doesn’t get a lot of learn-




FINLAND

ing material, the system starts act so that
anything external is potentially dangerous.
This leads to allergies and asthma, atopic
dermatitis, or worse: a situation where the
immune system cannot distinguish between
the body’s own cells and pathogens, so it
starts destroying the former, leading to
various autoimmune diseases.”

Promising results have now emerged on
how a biodiverse environment can prevent
the development of autoimmune diseases,
such as type 1 diabetes. Laitinen refersto a
part of Noora Nurminen’s doctoral thesis at
Tampere University, where she studied the
amount of green environment and its im-
pact on the development of type 1 diabetes.

"Type 1 diabetes occurs when inflam-
matory cells in the immune system are ac-
tivated in the pancreas and destroy insu-
lin-producing cells. Nurminen examined
a cohort of more than 10,000 children to
learn how the growing environment during
the first year of life influenced the develop-
ment of diabetes. The results showed that
an agrarian environment was healthy for
children. Children living in rural areas did
not develop diabetes or the autoimmune
process leading to it as often as children
living in urban areas, or their disease pro-
cess started much later than that of children
living inurban areas.”

The diversity of the microbiota in the
human body has declined considerably, es-
pecially in the Western world. According to
one estimate, urbanised people have 60% of
their original microbiota remaining on the
skin, and only 50% in the gut. In some are-
as of the United States, the microbial loss
is even higher. As it happens, citizens of the
U.S. have more inflammatory diseases than
citizens of other countries.

Olli Laitinen believes that the immune
system of newborns should start receiving
training in the form of exposure to nature
when leaving the maternity ward at the
latest. Without exposure to nature and its
microbes, our bodies’ immune defences
cannot function properly. The overreacting
immune system may lead to diseases. For
example, in the case of allergy, the body
misinterprets pollen as a virus.

"We base our research on the function
of the immune system and the disruption

caused by lack of exposure to nature. The
natural role of immunoglobulin E has been
to fight parasitic infections, but now that
there are far fewer of them, IgE is a free
agent looking for new tasks. Such as react-
ing to pollen.”

Immunoglobulins, or antibodies, are
proteins produced by the cells of the body’s
defence system. The role of antibodies is to
help the defence system destroy invaders,
such as bacteria and viruses. IgE-type an-
tibodies have been deprived of their nat-
ural activity due to excessive hygiene and
sterility, and are therefore inactive. Now,
the IgE response is incorrectly activated
e.g. against the proteins in pollen, causing
allergic hypersensitivity reactions.

Immunoglobulin E is found in allergies
and allergic diseases. In allergies, the body
produces it to fight off things like pollen
or certain foods. The antibody attaches to
cells in the skin and mucous membranes and
releases histamine. This is what makes us
sneeze, our breathing to become obstructed
and our eyes swell shut. In developing coun-
tries, where parasitic infections are more
common, IgE often occurs at high levels
without any allergic symptoms.

The "false enemies” of immunoglob-
ulins are a great example of biodiversity
loss, which also applies to the microbiota.

"Now that we're being sold a lot of anti-
bacterial substances, we are actually clean-

ing away all the bacteria. This is not desir-
able. It would be better to have a well-es-
tablished microbiota around us, because
that helps us avoid sudden, major changes.”

Changes in the microbiota can cause an-
tibiotic resistance, which is a big problem.
Antibiotic-resistant bacteria carry resist-
ance genes and often become dominant in
microbial populations.

"Pathogens are usually fast-growing
microbes. The abundance of pathogens in-
creases the exchange of genes between
them, strengthening their resistance to anti-
biotics,” says Laitinen, who has also studied
antibiotic resistance.

"Hopefully, in the future we will have
a safe amount of diverse microbes in our
environment so that antibiotic-resistant
bacteria cannot thrive”

Atopic dermatitis common in the
Nordic countries

Atopic dermatitis is a common, partly hered-
itary disease affecting about 20-30% of the
population in Finland. Its symptoms include
itchiness, dryness, roughness, redness and
breakouts of the skin. This is due to abnor-
mal immune system function.

"In the Nordic countries, atopic derma-
titis is common. It has been observed that
many immune-mediated diseases become
more prevalent at the population level as
we move northwards.
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The PREVALL project, led by the Univer-
sities of Tampere and Helsinki, has studied
the impact of plant- and soil-based materi-
als on children’s allergies. The project has
examined whether it would be possible to
prevent the development of atopic derma-
titis in babies. Children with both parents
diagnosed with atopic dermatitis were in-
cluded in the study.

"In that case, the child has about a 40%
risk of developing the same disease,” Lait-
inen points out.

In Johanna Kalmari's and lida Makelas’s
study, a joint project between Uute Scientif-
ic and Tampere University, people suffering
from atopic dermatitis were given microbi-
al cream containing the extract developed
by Uute Scientific. The microbes were not
alive, but the cream contained microbi-

al components to which the body and im-
mune defence system can react. In other
words, exposure to nature was adminis-
tered through a cream. The subjects started
using the cream in late summer and autumn,
as atopic skin gets worse in winter due to
dry air and lower temperatures. The lower
amount of natural light also has an impact.
The subjects used the cream at least three
times a week. The researchers took vari-
ous samples from the subjects, examining
the water permeability and redness of the
skin, which are indicators of inflammation.

"The biggest difference was seen in the
use of medication. The group that used the
microbial extract containing cream needed
significantly less medication during the trial
period of 7 months. The microbial extract
containing cream was able to prevent skin

deterioration. The cream is a so-called "na-
ture exposure remedy”. It’s a supportive
form of treatment that allows patients to
use less medication.”

The newest frontier is no more and no
less than space itself.

"Astronauts suffer from various skin
problems. Not surprisingly, the Internation-
al Space Station has a very poor microbial
environment. Our extract could be taken
into space. Discussions have been held with
the European Space Agency (ESA) on the
use of the cream.”

Olli Laitinen’s research group at Tam-
pere University and Uute Scientific have
used the computing and sensitive data ser-
vices of the CSC, the ELIXIR Node of Finland
in their research. Over the course of more
than 10 years, the group has been involved
in sampling more than 500 individuals, in-
cluding infants, kindergarten-age children
and adults. Some of the data is stored in
CSC’s data security environment.

Uute Scientific’s microbial extract is
made by combining various plant composts.
It contains inactive microbes, which means
they are harmless. However, the immune
system recognises microbes, microbial par-
ticles and also destroyed pathogens. The
material was originally developed at the
Universities of Helsinki and Tampere. Its
biodiversity makes it a unique raw material
for cosmetics and other consumer products
worldwide. It contains at least 600 different
species of microbes.
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