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A FOOD SAFETY ADVENTURE

Two children, Maya and Luis, discover the realm of viruses and
bacteria together with Fred, the friendly germ. They quickly learn
that not all of those microorganisms are as helpful as Fred and
many can, in fact, make people sick. The trio soon follows the
trail of a bacterial villain that leads them from the sink directly to
the crime scene — the dark refrigerator...

In order to introduce children to the topics of food safety
and kitchen hygiene, the BfR has published the adventure
story “Luis and Maya'’s adventure in the BfR'’s shrinking
laboratory: searching for clues in the kitchen” (in German).

Read it directly online or order a copy to be delivered to
your home at: www.bfr.bund.de/de/bfr-kinderbuch.html
(in German).

© BfR, Illustrator: Tamara Tegethoff
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Campylobacter are the most
common cause of foodborne
infections in Germany.
Despite that, the bacteria are
not well known.

Focus on
kitchen hygiene

=
[}
<
3]
e
<<
1%
1}
E
&}
o
2
(&)
o
o
©



Editorial

© BfR

Dear readers,

When it comes to bacteria in foods that can cause
illness, most people think of Salmonella, norovirus or
Listeria. And yes, they are common culprits. But the
most common cause for infections are the far less
well-known Campylobacter bacteria. A good reason

to take a closer look at this great unknown of kitchen
hygiene and pay it a visit — at the BfR’s National Referen-
ce Laboratory for Campylobacter in Berlin-Marienfelde.
For those of you who read our report on our main topic
“kitchen hygiene”, the microorganism will no longer

be a stranger, even if it still presents us with some
mysteries and curiosities.

Speaking of food: Snow White was famously poisoned
by an apple. Luckily, the bite caught in her throat and
allowed her to be saved. That attack is, of course, a case
fit for the science of poison, also known as toxicology
(also the basis for every health risk assessment). It
gives us an opportunity to take a stroll through the world
of investigative science, where we will see methods,
tools, and theoretical principles. After reading the artic-
le, you'll realise that modern toxicologists would have
been able to determine what the poison was. But | don't
want to give too much away...

Have an enlightening read!

Professor Dr Dr Dr h. c. Andreas Hensel
BfR President
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Research.
Communication.
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GAME MEAT

Good aim

Occasionally shots are fired for
the BfR - but only at blocks of

: ) : soap and gelatine. This is how the
) ; BfR is conducting research on the
4 effects of various hunting bullets
as well as on how the presence of
metal fragments from ammunition
in game meat can be reduced. The
goal is to minimise health risks
associated with the processing
and consumption of game meat.
The BfR is also determining which
undesirable substances red deer,
roe deer, and wild boars ingest
nutritionally from their environ-
ment and the presence or absence
of pathogens. In one of the insti-
tute’s research projects, the BfR
isexchanging insights into the
food safety of game meat and into
production chains in Europe.

9 More information

BfR information
“Game”

BfR research project
COST Action CA22166
SafeGameMeat



https://www.bfr.bund.de/en/a-z_index/game-130388.html#fragment-2
https://www.cost.eu/actions/CA22166/
https://www.cost.eu/actions/CA22166/
https://www.bfr.bund.de/en/a-z_index/game-130388.html#fragment-2
https://www.cost.eu/actions/CA22166/

Main topic

KITCHEN,

~3H YGIENEP’MATTER?:“

How should chicken be properly processed? — The way people handle
food plays a major role in whether the food will have undesired effects.
Each year, roughly 100,000 iliness cases are reported in Germany

which might be caused by the presence of bacteria, viruses, and parasites
in food. The real number is likely far higher. One of the main culprits is
the Campylobacter microorganism, the central character in this issue’s
main focus. The ABCs of kitchen hygiene provide answers to resolve

the back and forth about the correct way to handle food.

© YesPhotographers/photocase.de
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Kitchen hygiene predominantly
involves water, soap, heat, and cold -
find out more in the fold-out poster.

BFR2GO 2/2024 9
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Main topic

Disease-causing
corkscrews

Despite being the most common pathogen causing
bacterial foodborne infections, Campylobacter is not
particularly well known among the general public:
a visit to the Campylobacter National Reference

Laboratory at the BfR.

10

ooking through the micro-
scope, there initially does
not appear to be much to
see. More specifically, one

sees only blurry, pale fibres.

Can those really be the microbes?
Only after adjusting the microscope
do they begin to take form. Initi-

ally just vague shapes, they grow
clearer and more defined. Wow! Like
tiny worms, they wriggle and team
across the field of view. Some of
them appear to be in a particular
hurry and disappear as quickly as
they appeared.

THE MICROSCOPICALLY TINY
“CORKSCREWS" ARE POTENTIALLY
ILLNESS-INDUCING BACTERIA OF THE
CAMPYLOBACTER GENUS. THEY ARE
MOST FREQUENTLY TRANSMITTED
VIA CONTAMINATED FOODS.

“They're very special,” says Dr Kerstin
Stingl with a note of admiration in
her voice. “Even just the way they're
shaped: they look similar to cork-
screws and that shape is what makes
them faster and more flexible.” The
microbiologist’s affection for what
are actually quite unpleasant entities
is purely professional. After all, the
microscopically small corkscrews
dancing so cheerfully through the
world are the potentially pathoge-

nic bacteria of the Campylobacter
genus. They are typically transmitted
via contaminated foods and cause
watery and sometimes even bloody

&) ~ BFR2GO 2/2024



diarrhoea. In rare cases, there may
even be complications as serious

as Guillain-Barré syndrome, chronic
inflammation of the nervous system.
In total, 48 species of Campylobacter
are currently known.

AN ESTIMATED 40,000 CASES
PER YEAR

The public is less familiar with
Campylobacter infections than those

KITCHEN HYGIENE

Disinfectants

They should generally not be
used to clean kitchens. Typi-
cally, they offer no additional
benefits compared to classical
cleaning products and can
contribute to the development
of resistant bacteria. Disin-
fectants should only be used if
recommended by a doctor or
the Health Department in case

caused by, for example, Salmonella.
Perhaps this is partly due to the com-
plicated name. However, the bacte-
rium is the most common cause of
foodborne diarrhoea illnesses. Each
year, around 40,000 to 50,000 cases
are reported to the Robert Koch
Institute. The species Campylobacter
jejuni accounts for 80 to 90 percent
of infections, with Campylobacter
coli coming in second (roughly eight
percent).

of illness.

for Risk Assessment (BfR). The labo-
ratory monitors the microorganism,
including its spread, timely detection,
and its resistance to antibiotics. Its
work also encompasses research
into different species and variants of
the pathogen as well as the develop-
ment of laboratory standards. When
it comes to “Campy”, the NRL sets an
important standard for Germany.

Dr Kerstin Stingl and her deputy Dr
Janine Heise lead the National Refe-
rence Laboratory (NRL) for Campylo-
bacter at the German Federal Institute

EVERY SECOND CHICKEN IS
"CONTAMINATED"

Campylobacter species live in the
intestines of many animal species
and typically pose no danger to them.
They tend to only stay inside humans
for a short time. The main risk stems
from contaminated chicken. “Campy-
lobacter jejuni or Campylobacter coli
are in every second chicken,” says
biologist Dr Janine Heise. “During
slaughter, they can be transferred
from the intestine to the muscle meat
and can infect human consumers in
this way.” Cross contamination is one
of the greatest risks. This involves
bacteria from raw chicken being

© lozochka/adobestock
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the bacteria enter their hosts through
a variety of ways, including insects.”
Kitchen sponge Stingl adds that the European Union
has been trying since 2018 to reduce
the amount of contamination in
chicken during processing by introdu-
cing tests and criteria for monitoring
of chicken skin for Campylobacter.
“Unfortunately, | don't think we’ll ma-
nage to get Campylobacter out of the
food chain any time soon.” One of the

Keep dry and replace it regular-
ly in order to limit multiplica-
tion of microorganisms.

transferred to other foods, such as : contributing reasons is the fact that it
salad, due to a lack of caution. Howe- i is not currently possible to vaccinate
ver, the risk can be greatly decreased : chickens against the bacterium.

by following the rules of kitchen hygi-

ene (see interview in this issue). ONLY LITTLE OXYGEN

What if there were efforts to start Campylobacter not only uses oxy-
with the chickens themselves in order : gen, but also nitrate, fumarate, and

to lower the risk of an infection? i other substances to generate energy.
“Several attempts have been made . This flexibility is vital when it comes
to keep Campylobacter out of farms,” to surviving in animal intestines, a
says Heise. “But that has so far i low-oxygen environment. However,
proved to be very difficult, because i the bacterium cannot fully do without

CROSS CONTAMINATION IS

ONE OF THE GREATEST RISKS.
THIS INVOLVES BACTERIA

FROM RAW CHICKEN BEING
TRANSFERRED TO OTHER FOODS,
SUCH AS SALAD, DUETO

A LACK OF CAUTION.

© Cutting board: Popova Olga, Salad: progressman, Knife: RajaKhalid, Chicken: Oleksandr Pokusai @adobestock
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CAMPYLOBACTER JE

OR CAMPYLOBACTER

ARE IN EVERY SEC(

CHICKEN.

oxygen, as the process of replicating
its genetic information is dependent
onit. Itis difficult to grow the bacte-
rium, because it can thrive in neither
normal air nor strictly anaerobic
conditions. In the specific incubators
of the NRL and with special nutrient
media, however, it is possible to keep
the microorganisms alive and to
multiply them in order to study their
characteristics and also use them
for laboratory proficiency tests (PTs).
Laboratories working in the field of
food safety participate in these PTs in

Raw? Please don't!

Poultry should never be con-
sumed raw. Instead, it should
always be cooked through. The
same is true for other raw meat.
The BfR also discourages the
drinking of raw milk.

BFR2GO 2/2024

order to verify the quality of their per-
formance of detection methods.

And there is one more peculiarity that
characterises these microbes. They
do not only use the typical “verti-

cal” gene transfer via cell division.
“Campylobacter have an extraordi-
nary capacity to perform horizontal
gene transfer,” explains Stingl. “This
means that the bacterium can pick up
genetic information excreted or left
behind by other bacteria and incorpo-
rate it into its own genome.” Cam-
pylobacter recognizes the genetic
information of related species which
provide a special kind of biochemical
decoration for their DNA and thus
identify themselves. Such a “gene do-
nation” increases the diversity of the
population and thus the chances of
survival, for instance through increa-
sed resistance against antibiotics.

At the NRL, research is conducted to

KITCHEN HYGIENE

understand the underlying processes
of genetic exchange.

Sometimes, the extended genetic
“refreshment” with other species
renders species identification diffi-
cult. The bacterium seems to place
no value on a pristine pedigree. A
fast and well-camouflaged master
of transformation, one might caution
to “never judge a book by its cover.”
But that is, of course, an unscientific
perspective.

Kerstin Stingl and Janine Heise
conclude by reiterating that “they
are certainly very special micro-
organisms.” —

9 More information

%r[® BfRinformation
“Campylobacter”
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Main topic

“Many Foods
are good
y, for longer”

Things to take to heart when it comes
to kitchen hygiene: an interview with
Dr Niels Bandick.

14 BFR2GO 2/2024



Mr Bandick, what are the most common
hygiene mistakes made in domestic kit-
chens and how can they be avoided?

Consuming raw or insufficiently cooked foods
of animal origin such as meat, eggs, or innards
and especially chicken, poses the greatest risk.
They may be contaminated with illness-causing
microorganisms which can enter into the body.
It can also happen when bacteria from contami-
nated meat are transferred to uncooked foods
such as salads. Therefore, animal food products
should always be prepared with separate kitchen
utensils, surfaces such as cutting boards and
counters should be cleaned thoroughly, and
hands should be washed regularly. Better hygie-
ne means fewer foodborne infections.

What else should be kept in mind?

Easily perishable foods should be properly refri-
gerated. After grocery shopping, the cold chain
should not be broken. To start, they should be
transported in insulated bags when temperatu-
res are particularly high. The refrigerator should
be cold enough. This is not a place to be stingy.
We recommend a maximum temperature of
seven degrees centigrade.

What about the expiration date
on packaged foods?

Here, we have to make a distinction. Products
have either a “best before” date or a use-by date.
The “best before” date is far more common. This
denotes the time period for which the manufac-
turer guarantees the shelf life of the product. But
many foods are good for longer, particularly tho-
se in sealed packaging. Dairy products such as

INTERVIEW WITH DR NIELS BANDICK

yoghurt and cheese come to mind here. In these
cases, the consumer can examine the appearan-
ce, smell, and taste of the product to determine
whether or not they still wish to eat the food.
This is different from the use-by date, which is
provided for packaged, quickly perishable foods
such as raw poultry or ground meat. This deno-
tes the specific date by which a product should
be consumed and it should not be exceeded.

How should one deal with mould?

Mould should be fundamentally avoided. On the
one hand, mould forms poisonous substances
and on the other hand, inhaling mould spores

is hazardous to health. So dispose of mouldy
foods like bread. Containers in which these
foods are stored should also be thoroughly clea-
ned. There are a few exceptions such as some
hard cheeses in which the fungi do not spread to
the inside of the cheese. But anyone who isn’t an
expert should err on the side of caution. —

“Better hygiene means fewer
foodborne infections.“

DR NIELS BANDICK

BFR2GO 2/2024
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Be aware when
buying leather

Leather products go through
several production steps before
reaching the market. One of these
steps is tanning. Both within and
outside the EU this involves the
use of, among other things, chro-
mium (IIT) sulfate. The leather is
preserved and strengthened by
chemically crosslinking the fibres.
Under certain conditions, chro-
mium (III) can chemically change
into chromium (VI) during and
after processing. Skin contact
can lead to allergic contact
dermatitis in people who react
sensitively to chromium (VI).
People at risk can protect them-
selves by opting for chromium-
free tanned leather or foregoing
leather products entirely.

16

© Mandy Miinzner

A GREATER SAY
FOR EVERYONE

In citizen participation processes, citizens
jointly develop and express viewpoints,
for example regarding new technologies.
Researchers from the BfR and other
research organisations are analysing

how opinions can influence each other
and either promote or hinder consensus.
They investigated the past BfR Consumer
Conference on Genome Editing to answer
questions such as: What is the influence
of participants with stronger opinions?
How can all citizens be involved? How
can the processes be improved? A
German Parliament citizens’ council on
nutrition is also being examined to answer
the question of how linguistic abilities
and educational background influence
decision-making, and how the process
can be made more inclusive. This also
takes risk analysis in a European context
into account.

9 More information

oH E Dendler, L., Morais, M., Hargart, J. N. et al. 2023.
& Participatory versus analytic approaches for

% understanding risk perceptions: a comparison of
three case studies from the field of biotechnolo-
gy. Journal of Risk Research, 26(8), 866-882. DOI:
10.1080/13669877.2023.2197615

BFR2GO 2/2024


https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.1080/13669877.2023.2197615
https://doi.org/10.1080/13669877.2023.2197615

© Sonja Rachbauer/adobestock

— AND RISK-
FREE?

Whether in coffee or muesli, plant-based drinks
made from soy, oats, or almonds are popular alter-
natives to cow milk. But what is the situation re-
garding undesirable substances with these vegan
alternatives? The Max Rubner Institute analysed
plant-based drinks and detected mould toxins
(mycotoxins) in some of the samples. The BfR
assessed the results with respect to a particularly
sensitive group — children aged six months up to
six years. Many almond drinks contained small
amounts of aflatoxin Bl, which can cause health
impairments if consumed regularly. Oat drinks
often contained the toxins T2 and HT2. Soy drinks
were found to contain mould toxins less often and
in lower amounts. However, due to limited data,
further research is needed.

9 More information

Zam BfR opinion
wat: “Mycotoxins in plant-based drinks:
more data required” (pdf)

P

New digital ~—o

trust

How is trust established in trading systems that
employ emerging digital technologies, specifically
blockchain, when said systems are no longer under
the control of central institutions, but rather digital-
ly controlled by a multitude of participants, such as
companies, and consumers? In order to investigate
this topic, the BfR and University of Stuttgart have
thus embarked on a three-year research project. The
research will concentrate on two principal areas:
firstly, the impact of digital technologies on the cons-
truction of trust within the global food supply chain;
and secondly, the protection of consumer health.

9 More information

E T E Roth, B. 2024. Blockchain-enabled Consumer Engage-
ment: An Emerging Pandora to Safer Food and Enhanced
Consumer Trust? Science and Technology of Cereals,

Oils and Foods 32(4), 24 - 32. DOI: 10.16210/j.cnki.1007-
7561.2024.04.003

IT'S ALL IN THE MIX

Fat-dissolving, foaming and fragrant — dishwas-
hing detergents have many effects. To give products
certain properties, manufacturers deliberately ‘mix’
substances with each other in many everyday pro-
ducts. Manufacturers must guarantee the safety of
their products when they are used as intended, but
also in the case of “foreseeable misuse” - for exam-
ple, when dishwashing detergent is occasionally
used for washing one’s hands. The health effects

of mixtures are also part of the risk assessment in
other areas, such as pesticides or cosmetics.

Q More information

EEpE BfR-FAQ
% “Chemical mixtures”

BFR2GO 2/2024

Tiny particles with a large effect?

An Italian research team has demonstrated the
presence of microplastics in blood vessel plaque.

The research compared two groups in their study
about the influence of microplastics on human health.
The results show that people with microplastics

in their plaque had more heart attacks and higher
inflammation values than those in whom no micro-
plastics were found. However, the study merely shows
a connection, rather than claiming a causal link.

In other words, it does not prove that microplastics
increase the risk of vessel diseases and the resulting
heart attacks or strokes. Further research is needed
to determine whether and how microplastics lead

to plaque formation.

9 More information
Zeam@  BfR communication
XY “Do microplastic particles

increase the risk of a stroke?” (pdf)

© Tensor Designs/adobestock

© Emin/adobestock
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Misleading
thhS & oo
dangerous dares

A whole of host of unsettling or even alarming
claims and trends related to health are
spreading online. However, most of them
don’t hold up to scientific scrutiny.

BFR2GO 2/2024
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HEALTH MYTHS

e all know helpful tips and

tricks that come in handy

for annoying everyday

problems. Many of them

are well-intentioned and,
should they prove useless, are disappoin-
ting but not dangerous. But there are also
dubious claims and trends making the
rounds that, if taken seriously, could lead to
negative effects on our health. By the time
they are picked up by traditional media, they
tend to have already spread far and wide on
social media.

INCOMPLETE AND PROBLEMATIC
ADVICE

Microplastics are everywhere: the en-
vironment, our food, our bodies. Though
current information does not suggest that
they cause health problems in our cells,
they still place within the top three most
feared substances in the survey results of
the BfR Consumer Monitor. But the alleged
secret solution to this dilemma has long
been circulating on social media: just drink
lemon oil and the microplastic will dissolve
in the body. An apparently simple solution
for a complex problem that otherwise ma-
kes consumers feel powerless? That goes
down easy — much like oil. Unfortunately,
itis not true.

Aside from “life hacks” like this one, there
are also several warnings being spread ab-
out supposedly unknown problems, which
cause uncertainty because they highlight
aspects which are either false or taken

out of context. For instance, there

is a claim making the rounds that

the dyes being used to achieve the
orange colour of a certain apéritif are
carcinogenic. The dyes in question
are sunset yellow FCF (E 110) and
Ponceau 4R (E 124), both of which are
permitted for use in certain food pro-
ducts across the EU. One substantial
prerequisite for approval is that a sub-
stance does not pose a health risk.
This is assessed by the European
Food Safety Authority (EFSA). EFSA
concluded that there are no concerns
regarding carcinogenic potential for
these dyes.

CONGLOMERATION OF
MICROPLASTICS, DYES,
& OTHER INGREDIENTS

Olive oil is supposedly diluted with
mineral oil for bigger profits, choco-
late is supposedly allowed to contain
a certain amount of animal excreta,
and the reason that older people are
more likely to have cancer is suppo-
sedly due to exposure to radioactive
irradiation of food in the microwave.
These claims are often accompa-
nied by all sorts of unsubstantiated
promises of salvation through use of
superfoods and food supplements

- often instead of consultation with
a medical professional. Given all the
false and distorted information, the
question inevitably arises as to who
is making these claims and why?

19
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THE HEALTH RISKS OF
BOTH “DARES".

What they all have in common is that the scientific
community is under pressure to classify or correct
these claims in ever shorter spans of time.

HOT CHIPS, COLD DEODORANT

In the summer of 2023, two versions of another inter-
net phenomenon, social media challenges, caused

an international stir among adolescents, ultimately
leading to a variety of emergency medical interventi-
ons. Thanks to the “hot chip challenge”, video clips of
people eating an extremely spicy maize chip and then
visibly struggling with the consequences spread like
wildfire. The chilli ingredient capsaicin causes various
symptoms, ranging from a burning sensation in the in-
testinal tract to nausea and circulatory problems. The
ingredient was also present in amounts which carry
an increased risk of damage to the stomach lining.
After being banned in several German federal states
("Laender"), the manufacturer ended up withdra-

wing the product from the market. In the “deodorant
challenge”, people sprayed deodorant on the same
spot on their skin for as long as they could stand. The
drop in temperature down to as low as -30 °C within a
few seconds can cause serious skin damage. An even
more dangerous version of the challenge involved
intentionally inhaling the spray, which can lead to

loss of consciousness, heart failure, and respiratory
paralysis. The media has already drawn a connection

between the “deodorant challenge”
and the deaths of several adole-
scents. The German Federal Institute
for Risk Assessment (BfR) felt that it
was necessary to highlight the health
risks of both of these “dares”.

CHALLENGE FOR
COMMUNICATION

Thankfully, these extreme examples
are not representative of the majority
of challenges. Most of them invol-

ve dancing, singing, or engaging in
athletic activity. When it comes to
the particularly egregious cases such
as the aforementioned misuse of
deodorant or the deliberate chewing
of laundry detergent gel pods, most
people’s sense of personal risk pre-
vents them from taking part in such
challenges. Depending on the type of
claim being made or the action being
taken, providing scientific clarifica-
tion can be more complex especially
when there is a lack of data or studies
on the matter in question. The speed
at which such content goes viral
poses a challenge for risk commu-
nication too. Regardless, in addition
to general media literacy of consu-
mers and reliable information, proper
risk communication is an important
building block for finding a healthy
medium amid the masses of tips,
tricks, myths, and dares. —

9 More information

x . BfR communication
“Extremely spicy food”
¢ (pdf)

BfR communication
i “Deodorant challenge”
i (pdf)
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“The perceived competence
and integrity of the people
communicating plays a

big role - expertise is very
important to people.”

Dr Robin Janzik, DECIPHER Project
Head at the BfR

Germany, the offers of the public broadcasting
service were perceived as if they were direct
information from the government.

What role did social media play
for the general public?

We saw that people in all seven countries got
their information from social media as well as
via traditional channels and government portals.
At the same time, interviewees showed a pro-
nounced awareness of misinformation. In fact,
they had purposefully used mechanisms to iden-
tify misinformation in order to either no longer
deal with it or to produce counterarguments.

How were government communication and
the measures perceived in general?

One negative assessment was that communi-
cation was not fast enough in some cases, for
example. At the same time, people expressed an
understanding for the fact that it was an excep-
tional situation in which mistakes could happen.

BFR2GO 2/2024
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Which aspects are particularly import-
ant for government communication?

For most interviewees, a wide range of
information sources, as well as clarity and
concreteness, were important. They want
to understand why something is being
communicated, why a decision has been
made, and how relevant the information is
for them. In addition, the perceived compe-
tence and integrity of the people commu-
nicating plays a big role — expertise is very
important to people and can contribute to
a higher level of trust. —

9 More information

ol DECIPHER project
: website
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A DIFFERENT SPECIES
OF INTELLIGENCE
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The cuttlefish Sepia officinalis can change
colour in a split second. The extraordinary
creature also receives extraordinary protection

as a laboratory animal.



n the one hand, Sepia

is very similar to us. A

visual creature like us hu-

mans, the sepia appears

to attentively inspect us
through its W-shaped pupils. Its ma-
ny-armed head gives it an almost jolly
look. Is it not smiling at us as it ele-
gantly glides through the water, fins
fanning, two tentacles raised as if in
greeting? Sepia officinalis, the roughly
hand-sized “common cuttlefish”, is
anything but common and according
to everything we know, an intelligent
creature.

Yet on the other hand, the cuttlefish
is very different from us. Our paths
diverged more than 600 million years
ago when our last common ances-
tor lived. Humans are more closely
related to fish than to cuttlefish
(which is, incidentally, not a fish). The
cuttlefish's eyes (like other cepha-
lopods) and its intellectual abilities
have developed independently to
those of vertebrates. With its ten su-
ckered tentacles or “head arms”, two
of which act as lightning-fast “prey
catchers”, a shield-shaped backbone
of limestone called cuttlebone which
protects the soft parts, ink which is
released to confuse other animals,
and the powerful and deadly horned
beak, Sepia is living proof of evolu-
tion's ingenuity.

TWO PATHS, ONE DESTINATION

As an invertebrate, Sepia has no
spinal marrow that runs protected
along the canal in the spine and
directs signals to and from the brain.
The brain of the sepia is concentrated
in rings around the gullet forming

two centres, one in front and one
behind the oesophagus. In addition

to other ganglia (especially in the
tentacles) the sepia also has very
large bean-shaped optic lobes where
nerve cells process the optic signals.
A visual creature, indeed. Despite its
decentralised thinking organ there
are some parallels to the centralised
brains of vertebrates. As with the eye,
this is an example of a parallel “con-
vergent” development: different paths
to the same destination.

Among invertebrates, cephalopods
are the most intellectually developed.
Their perception, learning capability
and memory are likely comparable

to that of some vertebrates. These
capabilities have made the animal
group an interesting object of study
in terms of nervous system research
for some time.

AQUACULTURES

CEPHALOPODS ON SAME LEVEL
AS VERTEBRATES

Against this background, in 2010

the European Union (EU) included
cephalopods in its directive on

the protection of animals used for
scientific purposes 2010/63/EU. The
directive justifies this protection in
that there is scientific evidence that
these creatures “can feel pain, suf-
fering and anxiety as well as suffer
permanent damage.” Thus a whole
group of invertebrate animals with
almost 700 known species has been
placed under the same protection as
vertebrates for the first time. This is
one of the main reasons why biolo-
gist Dr Johannes Pucher researches
the husbandry and breeding of Sepia
officinalis at the German Centre for
the Protection of Laboratory Animals
(Bf3R) in Berlin-Marienfelde.

GOOD HUSBANDRY FOR
A DECENT LIFE

The Bf3R is obligated to adhere to the
3R principles in its work. 3R stands
for “reduction” (reducing animal ex-
periments), “replacement” (replacing
animal experiments) and “refinement”
(improving). Husbandry of the Sepia

THEIR PERCEPTION AND LEARNING
ABILITY IS LIKELY COMPARABLE TO
THAT OF SOME VERTEBRATES. THIS
MAKES THE ANIMAL INTERESTING
FOR NERVOUS SYSTEM RESEARCH.
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Protection of laboratory animals

is an issue of “refinement” as well as
of suitable living conditions for the
laboratory animals and the reduction
of stress.

One of the important foundations

for a good life is water quality. At the
Bf3R it is possible to adapt the water
conditions, such as temperature,

salt content, pH value, and nitrogen
concentration, very precisely to the
needs of the animals. The water used
at Bf3R is first desalinated (deioni-
sed) so as to create “bespoke seawa-
ter”. Johannes Pucher’s experience
with research projects on aquacul-
tures with different animal species
for whom water quality is always a
significant factor serve him well here.

THE POISONOUS SIDE
OF THE SEPIA

Sepia’s nutrition, which consists
primarily of shrimps and fish, is just
as important for the creature’s well-
being. Pucher is looking for alternati-
ves to such live feed.

Due to the arrangement of its brain
around the gullet, the Sepia cannot
simply swallow large prey. “The brain

ONE OF THE EXTRAORDINARY
SKILLS OF THE ANIMAL IS.ITS
ABILITY TO CHANGE ITS SKIN
SURFACE AT HIGH SPEED: FROM
SMOOTH TO ROUGH OR PRICKLY.

would rip,” explains Pucher. Crabs or
large fish are instead gripped by the
tentacles, opened with the “parrot
beak” and paralysed with a poison.
Then the parts of the prey containing
enzymes are dissolved and thus
made ingestible for the Sepia.

The Sepia’s perhaps most specta-
cular property comes into play when
they are hunting: its talent to change
skin colour within a split second

© BfR

Husbandry and breeding of Sepia offici-
nalis is researched at the German Centre
for the Protection of Laboratory Animals
(Bf3R) in Berlin-Marienfelde.
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One of the important foundations for a good life for cuttlefish is water
quality. Biologist Johannes Pucher German Centre for the Protection of
Laboratory Animals (Bf3R) draws on his experience with research projects
on aquacultures with different animal species for whom water quality is
always a significant factor.

— whether to camouflage itself,
threaten enemy predators, defend its
territory, or interact with other sepia.
The “communicating skin” is nothing
short of a natural wonder. And as if
that was not enough, it is also able
to transform the surface of its skin
lightning fast: from smooth to raw or
prickly, for example. “In the future we
may be able to read what the animal
is thinking about from its skin,” says
Johannes Pucher. It becomes a
window into its reality and its expe-

rience and could give potential clues
about its well-being.

Johannes Pucher and his team are
on their way to finding out what
good animal husbandry could look
like for the Sepia. The creatures in
the Marienfelde aquarium have
spawned — a breakthrough, but
breeding is difficult. “We've closed
the life cycle,” says Pucher. He is
proud of this achievement: the
strange creature has become a little
more accessible. —

AQUACULTURES

A HEAD FULL
OF ARMS

In some regards, cephalopods
such as Sepia officinalis are
unique creatures. For exam-
ple, the brain is arranged very
differently to those found in
vertebrates - the oesophagus
runs right through it. Ho-
wever, Sepia have excellent
learning capabilities that are
otherwise only seen in verte-
brates. More and more of the-
se talents have been brought
to light through behavioural
experiments over the ye-

ars. This is how Sepia learn
to no longer grab a shrimp
protected by a glass tube. If
sepia are suitably trained,
this experience - glass tube
protects shrimp - can be even
permanently imprinted in
their memory.

In addition to such compa-
rably simple learning abili-
ties the Sepia also have very
clever talents. They have an
episodic memory and are
thus able to remember certain
events, which makes it easier
for them to lay in wait for
prey at a certain place at a
certain time. Self-control is
also no foreign concept to
them. They can hold back
from a less desirable prey

in case a better meal comes
along - at least for a couple of
minutes. And that is somet-
hing that even humans do not
always manage ...
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BfR President Professor
Andreas Hensel on the
Scientific Council’s* opinion
and the Institute’s future.

Mr Hensel, what path does the opinion set for the
future endeavours of the BfR?

The result is a very good, in some parts excellent, as-
sessment by the Scientific Council. It almost cannot be
topped; our experts have every right to be proud.

It's quite an achievement, but also a great challenge!
On the one hand, because the Scientific Council always
makes critical comments and suggestions for impro-
vement, which we take seriously and which we have to
work on. On the other hand, we have to live up to the
expectations set by such a positive assessment. Young
researchers who come to us expect a correspondingly
high standard. We must not rest on our laurels.

What do you view as the greatest challenges
for the BfR?

For one thing, we want to strengthen and expand our
position as a point of reference within the German
system of consumer health protection. At the same
time, we are working on new topics. It was the
Scientific Council that encouraged us to strengthen
our social science research. This includes questions
such as: How do consumers respond to a certain piece
of news? How do they classify risks? How can we build
trust? How does a message best reach its target au-
dience? We have to understand what moves people.

“WE HAVE TO UNDERSTAND
WHAT MOVES PEOPLE"

© BfR

The BfR also has the task of informing the public
about risks. How can an institution be perceived
as the voice of science in a world in which public
discussions are frequently dominated by loud-
ness, exaggeration, and one-sidedness?

| can understand that not every consumer knows
us, as our work only affects them indirectly. In
some ways, the BfR works behind the scenes.
We are something like the “risk-whisperers”

for political leaders and the media. Our work is
directed towards decision-makers in govern-
ment bodies, ministries, and parliaments as well
as multipliers, be they consumer media, health
insurance companies, doctors, veterinarians,
pharmacists or the media. They all need our
information on complex scientific topics. Our
consumer satisfaction survey showed that those
who work directly with us value the work we do.
In the end, anyone who adopts and makes use of
our risk assessment is a customer of ours. And
that brings us back to consumers.

BFR2GO 2/2024



In 2032, the BfR will turn 30. Take a guess — where do
you think the Institute will be?

The already great importance of risk assessment is
growing. For instance, consider food, the things we use
every day, and the entire domain of preventative health-
care. Risk assessment is more necessary than ever! It
is crucial for the BfR to keep focussing on its scienti-
fic expertise. Certainly, we are not infallible either. A
substantial part of science involves engaging with the
unknown. Every experiment opens the door

to a world of unknowns and new questions. It is the
principle of trial and error. After all, this approach has
led us to travel comfortably by train, to fly to the moon,
and to eat delicious meals that we could not have
dreamed of 100 years ago. The work of the BfR is also
making a small contribution to this positive develop-
ment. We are making the world a safer place. —
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On the lookout
A full renewal of the BfR-Commissions: External
experts are needed for the 2026-2029 period. Within
these independent commissions, they will advise the
BfR in the areas of food and feed, chemicals, and pro-
duct safety on a volunteer basis. Interested parties can
apply via the BfR website starting from January 2025.
The selection of the candidates will be performed by
an independent committee.
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Consumer
health protection
to go

Twice a year, the compact and knowledge-packed BfR2GO Science
Magazine provides up-to-date and well-founded information about
research and the assessment of this research in consumer health
protection and for the protection of laboratory animals.

Order, subscribe or download the magazine free of charge:
www.bfr.bund.de/en
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