
www.medical-neurosciences.de

Topic 1

September 2015 – Volume 08, Issue 02



2015 International Graduate Program Medical Neurosciences

CNSNewsletter September 20152

Feast your eyes on the latest issue of the CNS Newsletter! 
If you’re reading this fi rst thing in the morning, have you 
had breakfast yet? We can’t believe we’re saying this but 
if you haven’t, put the newsletter down and grab the most 
important meal of the day before doing anything else 
(you’ll thank us when you get to page 5).

What’s the hype about those shiny green “Bio” signs 
scattered across Berlin you pass by everyday on your 
morning commute? Read the low-down about organic 
food and the big debate about genetically modifi ed crops 
on pages 16 and 17.  Are they any good for us? If you’re not 
convinced, maybe you’re a natural skeptic. In that case: 
what do you think about the state of science? Is it in big 
trouble? Is it in need of profound change? Our brand new 

“Critique Corner” features an anonymous contributor dis-
cussing the gloomier parts of contemporary science.

We have an inspiring interview with the man who 
brought us even more excitement than is usually expected 
from a FIFA World Cup opening match. Renowned Brazil-
ian neuroscientist Dr. Miguel Nicolelis tells us about his 
fascinating work with exoskeletons and brain-machine in-
terfaces.

Plenty of fresh news to digest from the editorial team 
as well – Lauren and Luisa are organizing a series of 
events for doctoral students to practice presenting their 
work – to learn more about these “PhD Days”, check 
out our “News In Brief” section. Carla, who wrote the 

“Pressespiegel” section of the newsletter for the past few 
issues, has moved to the US and started medical school 
there. We wish her all the best!

Guten Appetit and enjoy reading!

Apoorva Rajiv Madipakkam and Ahmed Khalil,
Editors-in-Chief
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We are always interested in including your contributions. 
You can submit anything you see fi t on the topic of neuro-
science. Send us your most exciting microscopic pictures, 
a creative photo, thoughts on neuroscience or self-writ-
ten poems – whatever comes to mind! The best contribu-
tion will be published and rewarded with the book “The 
Emotional Brain”. So, what are you waiting for? Start the 
engine of your mind and get going! Trust us, it is worth 
participating! Send your contribution to cns-newsletter@
charite.de to win. Deadline for submission for the next is-
sue: October 24th, 2015.

This issue’s winner is Lauren 
Mamer for her informative and 
humorous contributions on ‘Taste 
Physiology’ and ‘..And a Pinch of 
Salt...’  Thank you very much for 
all your contributions!
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have a relatively higher sensitivity. This 
is helpful because bitter tastes are of-
ten associated with compounds that 
are poisonous. Salty taste is mediated 
by the detection of sodium chloride 
and is mediated by ENaC’s – epithelial 
sodium channels [1]. Sour taste, how-
ever, is a mechanism for the detection 
of low pH, or acidic substances, found 
in spoiled or unripe foods [3]. 

Species and Individual Differences 
The sequence of these receptors is very 
important for determining the specifi c 
chemical signals that are recognized by 
a given receptor. For example, humans 

are able to detect the 
chemical aspartame as 
sweet, while rodents can-
not detect it at all. In fact, 
if transgenic rodents 

express the human sequence of T1R re-
ceptor, they gain the ability to taste as-
partame. Cats, on the other hand, lack 
the functional T1R 
receptor for sweet-
ness and therefore 
cannot detect sweet tastes.

The same precise structure-function 
relationship exists for amino acids as 
well. For example, the human TR for 
amino acids can recognize glutamate 
with a 10-fold higher affi nity than other 
amino acids while the same receptor for 
rodents is a general amino acid receptor, 
which recognizes all amino acids rela-
tively equally [1].

Going one step further: 
The sequence of the genes for 
the taste receptors gives rise 
to threshold differences and 
the ability to detect different 
tastes between individuals. 
For example, about 75 % of 
people detect the compound 
phenylthiocarbamide (PTC) 
as sharply bitter, while 25 % 
cannot taste it. The ability to 
(or not to) taste PTC depends 
on two major variations in the 
sequence for the bitter taste 
receptor gene. There is one 
primary allele that allows for 
tasting and one that does not. 
Individuals who have inherited 
two non-tasting alleles cannot 
detect the compound, those 
who have inherited only one 

“tasting” allele can detect it, 
and those who have two of the 

“tasting” alleles are super-tasters, detect-
ing PTC at even lower concentrations [1].

FOCUS

Ever wondered why so many people 
have a sweet tooth? Or how we can 
taste the wide range of fl avors that span 
all the different types of global cuisine?

Our sense of taste is important for 
both of the above. Taste is a chemical 
sensation critical for survival because 
it allows us to detect nutrients and 
toxins in the foods we eat. Although it 
works in conjunction with the olfactory 
system [1], it can be considered the fi -
nal step in consumption at which we ac-
cept or reject food. Chemoreceptors on 
the tongue detect fi ve different funda-
mental tastes: salty, sweet, sour, bitter, 
and umami (glutamate) [1].

Taste buds consist of 
50-100 taste receptor 
cells with a central taste 
pore, and are located all 
over the surface of the 
tongue and soft palate. The taste buds 
line small projections on the surface of 
the tongue called papillae and project 
to dendrites from the cranial nerves 
7, 9, and 10, which are responsible for 
conveying taste information from vari-
ous regions of the tongue and palate. 
At the ganglion level, most neurons 
receive input from exactly one taste 
modality, but there are also neurons 
that respond to combinations of taste-
receptors such as bitter-sour, sweet-
umami or sweet-salty [2].

Taste vs. Smell
The senses of taste and olfaction work 
closely together to create our percep-
tion of fl avor. There are as many as 
1000 odor receptors in the olfactory 
bulb, but only 50 different taste re-
ceptors – the less precise taste recep-
tor system recognizes fewer different 
chemical cues, and multiple ligands can 
bind to the same taste receptor. In fact, 
some very distinctive fl avors cannot be 
detected without the aid of olfaction, 
such as coffee or chocolate [1].

An Evolutionary Function
Let’s think about each of the fi ve fun-
damental tastes in terms of its survival-
relevant function for the organism. A 
family of specialized taste receptor pro-
teins (TR) detect the different tastes. 
The T1R family of receptors detects sug-
ars and amino acids. These receptors 
have a relatively low affi nity, which al-
lows them to detect only the foods that 
are rich in these tastes (i.e. that have 
a lot of sugars or amino acids). Bitter 
taste is mediated by the T2Rs, which 

from molecules to mouthwatering
An Overview of Taste Physiology

Taste Map Debunked
While the sequence of a person’s indi-
vidual taste receptors is very important 
for their ability to perceive tastes, the 
location of the taste on their tongue is 
not. In spite of the commonly taught 

“taste map” in which different tastes are 
said to be detected on different regions 
of the tongue, recent work suggests 
that the taste buds in all regions of the 
tongue contain a variety of different 
types of receptors. Although the distri-
bution is not necessarily uniform, the 

differences in the 
relative sensitivities 
of tongue regions 

are likely to contribute only subtly to 
the distinct perceptions of taste [1]. 

[ 1] Squire, Fundamental 
Neuroscience, 2008
[2] Barretto et al, Nature, 2015
[3] Huang et al, Nature, 2006

Lauren Mamer
PhD Student, AG Rosenmund

we have 1000 odor 
receptors and 50 
taste receptors

cats canʼt taste sweets

Source: http://bit.ly/1PsKdCo
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erals (Na, K, Ca, Mg, P, and Cl) and also 
endocannabinoids. This composition 
ensures rapid growth, proper brain 
development, an initial colonization 
of the gut, and passive immunity [2]. 
Over time, the composition changes 
to a less antibody-enriched and fattier 
milk, which is influenced by the moth-
er’s daily diet.

Potential Substrates for Optimal 
Brain Development
Breast milk is naturally enriched with 
cholesterol and long-chain polyun-
saturated fatty acids (LCPUFA), espe-
cially docosahexaenoic acid (DHA) and 
arachidonic acid (AA). Both lipids are 
very important for optimal retinal and 
neuronal develop-
ment. DHA is high-
est in fatty fish (like 
salmon) and is also 
produced in the hu-
man liver. Both fatty 
acids are key components of mem-
branes and therefore very important 
for the extension of the white matter 
in the brain which is rich in myelin [3].

The ratio of the aromatic amino 
acid tryptophan to neutral amino ac-
ids is high in breast milk. Therefore, 
breast-feeding ensures a higher se-
rum concentration in the breast-fed 
baby. Tryptophan is the precursor for 
serotonin and melatonin and essential 
for the proper development of the se-
rotonergic system.

A monosaccharide called sialic acid 
(SA) also very likely plays an impor-
tant role in brain development. SA 
occurs naturally at the end of sugar 
chains attached to cells and soluble 
proteins. In the brain, it is important 
for synaptogenesis and neural trans-
mission because it is part of the gan-
glioside structure and a major compo-
nent of grey matter [4].

Beneficial Effects
Several studies show that there is a 
direct positive correlation between 
the DHA level in mother’s breast milk 
and the baby’s visual acuity during the 
first four months [3]. It has also been 
shown that DHA supplemented for-
mula had the same effect indicating 
that DHA seems to be an important 
substrate for the baby’s retinal devel-
opment.

Every mother around the world has to 
make an elementary decision regard-
ing the nutrition of her newborn baby: 
Breast milk, infant formula or both? 
Apart from considering convenience, 
costs, and availability, the major ques-
tion is: What is the nutritional value 
for the newborn? Going through thou-
sands of years of evolutionary adjust-
ment, human breast milk is enriched 
with substrates that help the baby to 
develop in the most efficient way. But 
what is it exactly that makes breast-
feeding preferable?

The Chemistry Between  
Mother and Child
A key component of breast-feeding is 
the physical contact between mother 
and child. On the mother’s side, the 
close contact releases prolactin and 
oxytocin [1]. These two hormones 
ensure the production of milk and 
the will to feed the baby, as oxytocin 
calms the mother down and gives her 
a good feeling. On the baby’s side, the 
close physical contact to its mother 
provides psychosocial stimulation, 
which is also beneficial for develop-
ment [1].

Besides bonding, the composition 
of human breast milk ensures the best 
support for the newborn. Breast milk 
contains about 7 % carbohydrates 
(mainly lactose), approx. 4.2 % fat 
(mainly triglycerides of palmitic and 
oleic acid), around 1.1 % proteins (anti-
bodies, lactalbumin, casein, etc.), min-

Boost Your Baby’s Brain! 

Moreover, breast-fed babies show a 
significant increase in IQ points, which 
varies from 3.16 to 5.3 points depend-
ing on the age of the participants, du-
ration of breast-feeding, and exclusion 
of confounders. This beneficial effect 
in cognitive development might be 
due to accelerated white matter ex-
pansion, which leads to a higher IQ 
even in adolescence [5]. The differenc-
es become more pronounced as the 
duration of exclusive breast-feeding 
increases and are more prominent in 
preterm infants [4].

These studies and many more in-
dicate that exclusive breast-feeding 
boosts cognitive development. The 
specific effects of the individual 

breast-milk compo-
nents are sometimes 
inseparable. But all 
studies sing from the 
same hymnal: Breast-
feeding provides 

both the best nutrition and the bond-
ing required for the baby to develop 
properly. Which aspect can beat that?

[ 1] Léon-Cava, Quantifying the 
Benefits of Breastfeeding: A Summary 
of the Evidence, http://bit.ly/1OyyjFL
[2] United Nations University Center, 
http://bit.ly/1I6TtXP
[3] K.M. Michaelsen, Brain and 
Nutrition, http://bit.ly/1GXZO66
[4] Wang and Brand-Miller, Eur J Clin 
Nutr, 2003
[5] Isaacs et al, Pediatr Res, 2010

Betty Jurek
PhD Student, AG Prüß

Breast milk is full of 
Beneficial fattY acids

How Breast-Feeding Benefits Brain Development

Did You Know?
Breast feeding also benefits 

mothers by reducing the 
risks of breast and ovarian 
cancer, type II diabetes, and 

postpartum depression
Source: http://bit.ly/1l3jX4D

Source:  Alvesgaspar, en.wikipedia.org
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Breakfast is an indispensable meal for 
all humans, and contributes essentially 
to the daily nutrient intake and energy 
needs. The impact of nutrition on brain 
development and function has been 
highly appreciated over many decades. 
But many people are not aware of how 
especially important the first meal of the 
day is for brain growth, function and par-
ticularly to cognition.

Breakfast and Cognition
Several studies have shown the effect 
of breakfast consumption on cognition 
and learning in young children [1]. Eat-
ing breakfast had a beneficial effect on 
tasks involving problem solving, auditory  
attention, short-term and long-term 
memory in school children. Addition-
ally, verbal and spatial memory also 
enhanced in the breakfast-consuming 
group. Unfortunately, cognitive perfor-
mance significantly reduced in school 
children that had no breakfast. An  
internet-based study also supported 
the data by providing evidence that chil-
dren who do not eat 
breakfast show a de-
crease in attention 
and in the ability to 
identify pictures [2]. 
It is worthwhile not-
ing, however, that most studies focused 
on children under 12 years of age and 
only a few studies investigated effects 
on adolescents.

Breakfast can also influence neural 
networks involved in mental arithmetic 
calculations. EEG studies have shown 
that during mental calculation, neural 
networks involved in processing numeri-
cal information are activated and func-
tionally enhanced in school children who 
had breakfast, whereas those individuals 
who skipped breakfast required greater 
mental effort for mathematical thinking 
[3]. Isn’t it a good reason to have break-
fast: to avoid stressing our brain?

Breakfast and Brain function
The Type of Breakfast Matters 
An MRI study in 290 children revealed 
a correlation between type of break-
fast, gray matter volume, and intelligent 
quotient (IQ). The regional gray matter 
volume in the left superior temporal gy-
rus and bilateral caudate nucleus were 
considerably larger in the group that 
ate rice compared to the group that had 
bread, whereas the white matter ratio 
was larger in the bread group. Also, the 
IQ was higher in the rice group than the 
bread group [4]. A postnatal diet high 
in nutrients also influences the size of 
caudate nucleus and IQ in adults [5]. It 
is evident that dietary habits influence 
the brain structure and function in short- 
and long-term of life.

Biochemistry of Breakfast
How does the biochemical composi-
tion of our breakfast influence cogni-
tive function? A high-carbohydrate diet 
improved cognitive performance in el-
ementary school children, indicating the 
importance of glucose as a major fuel 

source for brain ac-
tivity. The nature 
of glucose supply 
to the brain is criti-
cal for breakfast-
induced cognitive 

function. Generally, a diet with a high 
glycemic index (GI) (low fiber and high 
carbohydrate content) induces an im-
mediate peak of the blood glucose level, 
followed by a lower circulating glucose 
level after 2 hours. Conversely, the diet 
with low GI (high fiber and low carbohy-
drate content) causes a lower immedi-
ate blood glucose peak with a sustained 
blood sugar level for long hours [6].

Modest increase in glucose levels 
facilitate learning and memory, likely 
through the synthesis of acetylcholine 
[7]. Breakfast composition also affects 
the synthesis of neurotransmitters.  

Awards of the DGKN:  
Niels-A.-Lassen-Preis
The German Society for Clinical Neuro-
physiology and Functional Imaging offers 
a €3,500 award for young scientists be-
low the age of 35: The Niels-A.-Lassen-
Preis for excellent research in the field 
of clinical neurophysiology using func-
tional imaging (EEG, MEG, brain mapping). 
Deadline: September 30th, 2015. More  
information: http://bit.ly/10x8lOY

A carbohydrate-rich diet favors sero-
tonin synthesis by increasing the amount 
of tryptophan, whereas a protein-rich 
diet induces the generation of dopa-
mine and epinephrine by elevated tyro-
sine levels [8]. Thus, the extension of an 
overnight fast without a following break-
fast ends up in declined glucose, insulin, 
and neurotransmitter concentrations in 
the brain, ultimately leading to reduced 
cognitive activity.

In summary, breakfast, a vital starter-
pack for the day, needs to be filled with 
essential micro- and macronutrients to 
replenish the starving brain, in order to 
drive us round the clock.

[ 1] Hoyland et al, Nutr Res Rev, 2009
[2] Wesnes et al, Appetite, 2012
[3] Pivik et al, Physiol Behav, 2012
[4] Taki et al, PLoS One, 2010
[5] Isaacs et al, Pediatr Res, 2008
[6] Mahoney et al, Physiol Behav, 2005
[7] Wurtman, Sci Am, 1982
[8] Lieberman et al, Nutr  Rev, 1986

Young Scientist Award 2015 of 
academics.de
The career platform academics.de 
calls for applications for their annual 
Young Scientist Award for scientists 
below the age of 35. The young sci-
entists are awarded €5,000 for out-
standing commitment, ideas for the 
future or their action to positively in-
fluence science and research. Deadline:  
September 30th, 2015. More information:  
http://bit.ly/1q81Ptl

Breakfast reduces the 
Brainʼs workload

Source: http://bit.ly/1EhpCdN
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function [5]. Vitamin B6 can be found in 
dairy products, meat and fi sh, but also 
in cabbage, beans, whole meal prod-
ucts, nuts, yeast, avocados and bananas. 
Foods with high folate content are dark 
green leafy vegetables like spinach, av-
ocado, liver, asparagus, brussel sprouts, 
nuts, beans, dairy products and eggs. 
Animal products are the best source of 
vitamin B12; you fi nd it especially in liver, 
but also in eggs and dairy products. For 
vegans it is diffi cult to get enough B12. 
A recent study suggests that dried pur-
ple laver (Nori) could be a good source 
of B12 for vegans and vegetarians [6].

calcium
This is one of the most important mes-
sengers in neurons. Indeed, only a few 
neuronal functions are immune to the 
infl uence of calcium! A transient rise 
in cytoplasmic calcium concentration 
allows activation of a large number of 
Ca2+-binding proteins that start signal-
ling cascades. As calcium participates 

in the transmission 
of the depolarizing 
signal and contrib-
utes to synaptic ac-

tivity, calcium defi ciency impairs many 
neurological functions. Milk and dairy 
products as well as green vegetables, 
sesame seeds and nuts are an excellent 
source of calcium.

chromium
Chromium is a trace mineral found in 
many nutritional supplements, espe-
cially in weight-loss and muscle-building 
pills. The use of chromium-containing 
dietary supplements is controversial, 
owing to the absence of any verifi ed 
biological benefi cial effect on healthy 
people [7]. However, eating some chro-
mium should not hurt. Food sources of 
chromium are broccoli, grapes, whole-
wheat products and potatoes.

fat
Many people avoid eating fat because 
they are afraid of gaining weight, but 
never underestimate their necessity 
for a functioning brain! Fatty acids are 
structural components of myelin. Both 
prenatal and postnatal fatty acid defi -
ciency in rodents reduces the amount 
and alters the composition of myelin [8]. 
Avocado, olives and coconut oil are an 
excellent source of essential fatty ac-

A huge market for “brain-boosting-
products” has recently developed. 
These range from energy drinks to cap-
sules and are said to have different ap-
plications. Some are made to help you 
focus or relax, and are often marketed 
to specifi c target groups indicated by 
the words “academy” or “junior”.

What magical compounds do these 
“neuro-enhancing drugs” contain? What 
are the effects of these nutrients on the 
nervous system? Can we also get these 
nutrients from a normal diet? Let’s start 
at the very beginning with the letter A.

Amino acids
Your body cannot synthesise all of the 
20 amino acids. Nine of them can only 
be obtained through food, including 
tryptophan and phenylalanine. These 
two amino acids, along with tyrosine, 
are the biosynthetic precursors for the 
neurotransmitters serotonin, dopamine, 
and norepinephrine. The amino acids 
glutamate and aspartate are themselves 
neurotransmitters 
as well. However, 
they are not taken 
up into the brain 
from the diet. Regular meals containing 
aspartate and glutamate have no effect 
on the levels of these neurotransmitters 
in the brain. The brain is only affected 
when glutamate is administered alone 
in extremely large doses [1]. Meat, fi sh, 
eggs, dairy products and legumes are 
rich in protein and thus, amino acids.

B complex vitamins
A typical component of dietary supple-
ments for the brain are vitamin B com-
plexes, which include Vitamin B6, B12 
and folic acid. Vitamin B6 is a cofactor 
in the production of cysteine and vi-
tamin B12 is a cofactor needed in folic 
acid metabolism. Folate promotes the 
regeneration of methionine from homo-
cysteine. They all work by reducing lev-
els of homocysteine and their defi cien-
cy leads to hyperhomocysteinemia. This 
can lead to DNA damage, increase the 
generation of reactive oxygen species, 
contribute to excitotoxicity and cause 
mitochondrial dysfunction which may 
lead to apoptosis [2]. Further, vitamin 
B12 defi ciency and high levels of homo-
cysteine double your risk for brain at-
rophy and cognitive decline [3, 4]. Tak-
ing vitamin B6, B12, and folic acid can 
reduce brain atrophy and improve brain 

How to Eat Smart
the aBcs of Brain foods

ids. Very often, omega 3 fatty acids are 
found in dietary supplements. There are 
two main omega-3 fatty acids, eicosa-
pentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA). The latter shields 
against age-related mental decline and 
improves both learning and memory in 
older adults [9]. People with low DHA 
levels actually have smaller brains and 
exhibit more cognitive impairment 
than those with adequate levels [10]! 
The best sources of omega-3 are ani-
mal products: cold-water fi sh such as 
salmon, as well as dairy products from 
animals on a grass-fed diet. Plants only 
contain the fatty acid precursor alpha-
linolenic acid (ALA), of which a tiny 
amount eventually gets converted to 
EPA and DHA in the body. If you are 
vegan, eat pumpkin seeds, walnuts, soy 
beans and seaweed.

glucose
This is the second important addition 
in neuro-drinks and the brain's primary 
energy source. Blood glucose levels 
infl uence mood and attention span. 
Glucose administration also improves 
performance in cognitively demanding 
tasks [11]. The brain cannot store glu-
cose and needs a steady supply, but this 
does not mean you should constantly 
be sipping soda! To ensure a constant 
glucose supply to your brain, eat food 
with high fi ber carbohydrates such as 
carrots, beets, potatoes or dark fi ber-
rich whole wheat bread.

iodine
The body cannot produce iodine, so it 
is an essential part of your diet. This 
trace element is required for producing 
thyroid hormones [12] which, in turn 
are required for brain development. 
Iodine defi ciency in utero or during 
early postnatal development results in 
impaired cognitive and motor develop-
ment [12]. Pregnancy, smoking and in-
creased alcohol intake are risk factors 
for iodine defi ciency. Great sources for 
iodine are saltwater fi sh and seafood, 
milk and dairy products, and, of course, 
iodized salt.

vitamin B supplements 
reduce Brain atrophY
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iron
Iron is an important mineral for neu-
rodevelopment and neuronal function. 
It plays a fundamental role in neu-
rotransmitter synthesis, myelination 
and ensures oxygenation and energy 
production in the brain. Iron defi ciency 
appears to alter the metabolism of the 
monoamines dopamine and norepi-
nephrine [13] and decreased iron intake 
is associated with reduced myelination 
[14]. Iron defi ciency is linked to atten-
tion-defi cit/hyperactivity disorder and 
abnormal development of cognitive 
functions. Iron defi ciency is particu-
larly common in women and is associ-
ated with depression [15]. Rich sources 
of dietary iron include red meat, fi sh, 
legumes such as lentils and chickpeas, 
leafy vegetables and whole-grain prod-
ucts.

magnesium
Magnesium is often listed as a supple-
ment in brain-boosting drugs or drinks. 
It is involved in all the major metabolic 
pathways such as oxidation-reduction 
and ionic regulation. It also blocks the 
NMDA receptor, thereby preventing 
glutamate excitotoxicity. In magnesium 
defi ciency, NMDA receptors become 
hyperexcitable, leading to excessive in-
tracellular calcium. This can cause pro-
duction of toxic reactive oxygen species 
and eventually lead to neuronal cell 
death. People with low magnesium are 
more susceptible to migraine attacks 
[16]. Parkinson's patients have low mag-
nesium levels in the brain and rats with 
chronic low magnesium rapidly lose do-
paminergic neurons [16]. Supplementa-
ry magnesium may thus be benefi cial to 
prevent Parkinson’s disease. Increased 
magnesium intake can also lead to im-
provement in patients with mania and 
depression [16]. The exact benefi t of 
magnesium supplementation however 
is not yet defi nitive. Although whole 
grains contain magnesium, phytic acid 
in grains can inhibit its absorption. 
Therefore, the best sources of magne-
sium are dairy products, beans, leafy 
green veggies, and nuts.

vitamins
Vitamin C:
This is an important antioxidant, serv-
ing as an electron donor in biological 
reactions. The brain has higher con-
centrations of Vitamin C compared to 
other organs [17]. It participates in neu-
ronal maturation and myelin formation 
and supplies electrons for dopamine-
β-hydroxylase, catalyzes the formation 

of norepinephrine from dopamine and 
is involved in presynaptic re-uptake of 
glutamate. Thus, it modulates the cho-
linergic, catecholinergic, and glutamer-
gic systems [17]. Studies show that vi-
tamin C levels are low in patients with 
dementia while research with animal 
models show that vitamin C supplemen-
tation can reduce cognitive decline [18]. 
Foods rich in vitamin C are citrus fruits, 
berries, bell peppers and sea buckthorn.
Vitamin D:
Although it's diffi cult to obtain from 
food, one thing you should defi nitely 
not get too little of is vitamin D. The 
best food source by far is cod liver oil 
(yuck!). Luckily, vitamin D is created 
when our skin is exposed to sunlight. 
Vitamin D has profound effects on the 
brain during all stages of life. Continu-
ing to get adequate vitamin D through-
out adult life can ward off cognitive 
decline, dementia, and Alzheimer’s dis-
ease [19, 20].

water:
Obviously the most important thing for 
your brain is water. It helps the blood 
fl ow and consequently the oxygen sup-
ply of the brain. Thus, our advice: Try to 
drink 2 liters of water per day.

zinc:
The organ containing the highest 
amount of zinc is the brain, espe-
cially the hippocampus and cerebral 
cortex. Zinc acts as an antagonist of 
the NMDA receptor, induces BDNF 
gene expression and is a cofactor in 
the conversion of homocysteine to 
cysteine. Early postnatal zinc defi -
ciency impairs neurogenesis, leading 
to learning and memory defi cits per-
sisting into adulthood [21]. Studies 
with rodent depression models and 
clinical studies have demonstrated 
the benefi t of zinc supplementation 
in antidepressant therapy [22]. In ani-
mal models of depression, zinc treat-
ment has antidepressant-like effects 
and dietary zinc insuffi ciency induc-
es depressive behaviors [23].  Even 
though zinc has been associated with 
many psychological disorders, the 
nature of this relationship remains 
unclear. Seafood, beef, lamb,“variety 
meats” such as liver or brain, and 
some cheeses such as Emmental, 
Edam and Gouda are excellent sourc-
es of zinc. Plants provide us with zinc 
as well, but with lower bioavailability. 
Vegetarians and vegans should con-
sume seeds, nuts, spinach, cocoa and 

beans to get enough zinc.
Our advice: Add these smart foods to 
your shopping list and go out for a pic-
nic in the sun!

[ 1] Fernstrom, J Am Diet Assoc, 1994
[2] Kronenberg, Curr Mol Med, 2009
[3] de Jager, Neurobiol Aging, 2014
[4] Tangney et al, Neurology, 2011
[5] Douaud et al, PNAS, 2013
[6] Watanabe et al, Nutrients, 2014
[7] EFSA Panel, EFSA Journal, 2014
[8] Salvati et al, Dev Neurosci, 2000
[9] Yurko-Mauro et al, Alzheimers, 2010
[10] Tan et al, Neurology, 2012
[11] Brandt et al, Behav Neurosci, 2013
[12] Delange, Proc Nutr Soc, 2000
[13] Burhans et al, Nutr Neurosci, 2005
[14] Todorich et al, Glia, 2009
[15] Lozoff et al, Semin Pediatr Neurol, 
2006
[16] de Baaij et al, Physiol rev, 2015
[17] Normann Hansen et al, Nutrients, 
2014
[18] Harrison et al, Nutrients, 2014
[19] Lee et al, J Neurol Neurosurg 
Psychiatry, 2009
[20] Anastasiou et al, J Alzheimers Dis, 
2014
[21] Chowanadisai, J Neurochem, 2005
[22] Nowak et al, Pharmacol Rep, 2005
[23] Swardfager et al, Neurosci 
Biobehav Rev, 2013
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enhanced with fresh, whole foods con-
taining proteins, vitamins and minerals. 
Everything we eat affects the synthesis 
of neurotransmitters and hormones and 
the quality of our synaptic connections. 
These together go a long way to influ-
ence how we respond to stress and the 
demands of daily life [3].

Eating Yourself Happier
Making certain changes in one’s diet may 
help to improve mood: Eating regular 
meals, especially breakfast and choos-

ing positive mood foods 
containing tryptophan 
(essential for the synthe-
sis of serotonin, a neu-
rotransmitter important 
for a positive affect) can 

influence one’s mood positively. In ad-
dition to eating tryptophan-containing 
foods, the intake of carbohydrates, vita-
mins, and minerals which help the uptake 
of serotonin is also highly recommended. 
A late night snack can actually help you 
fall asleep!

A study conducted at the University 
of Otago, Dunedin, New Zealand, shows 
that fruit and vegetable consumption 
may contribute to a well-being state and 
hence positive affect. They reported that 

there is a correlation 
between eating more 
fruits and vegetables 
to the state of well-
being, curiosity, and 
creativity [3]. One pos-
sible biological mecha-
nism underlying the 
relation between 
the intake of fruits 
and vegetables to a 
greater positive af-
fect and well-being is 
the fact that vitamins 
B and C are cofac-
tors for the synthesis 
of dopamine; a neu-
rotransmitter respon-
sible for motivation 
and greater engage-
ment. In addition, the 
antioxidants found in 

fruits and vegetables are known to lower 
inflammatory responses. A lower inflam-
mation leads to lower levels of depres-
sion and promotes positive affect [4,5].

Happy Fats
Who said all fats are bad? Are you con-
stantly getting rid of fat from your meal? 
Then stop and think again.

Have you ever wondered why you 
sometimes have good days and bad 
days, or are in good or bad mood? Can 
there be a connection between the 
food you eat and how you feel after-
wards?

You don’t need a study to tell you 
the obvious: we see a lot of people all 
around us who just aren’t feeling the 
love. Such people could be our co-
workers, the impatient people in the  
supermarket, and aggressive and vin-
dictive drivers. In the United States, 
it is estimated that 
nearly 21 million adults 
suffer from mood dis-
orders and about 40 
million people have 
anxiety disorders. Stop 
for a moment and reflect on how food 
affects your mood [1].

Do you sometimes feel fuzzy-head-
ed and sleepy after lunch? This is due 
to the increase in blood sugar level 
which suppresses orexin; a neuropep-
tide linked to alertness [1]. On the  
contrary, when your blood sugar level 
is low due to hunger, more primitive 
brain regions take charge and you are 
more likely to be impatient and easily 
irritated [2].

Eating specific foods affects brain 
chemicals and eating patterns also af-
fect blood sugar levels, both of which 
play a role in mood. However, the con-
nection between food and mood not 
only depends on blood sugar fluctua-
tions, but also on the quality and quan-
tity of nutrients in the diet [1,3]. Our 
mood is just like our bodies: better 

what You eat  
defines Your mood

our moods, our foods

Omega-3 fatty acids, although not 
technically neurotransmitters, are es-
sential for normal brain function and 
mood regulation. The brain is composed 
of 70 % fat and therefore needs fat for 
maintaining normal balanced moods 
throughout life and for moderating ag-
gressive behavior. Omega-3 fatty acids 
improve the activity of neurotransmit-
ters by assisting the communication 
between brain cells and thus enhancing 
plasticity and reducing inflammation 
which can damage brain cells [6].

By completely eliminating one thing 
from your diet, even fat, it can have 
negative consequences on your mood.

Bad Mood Foods
I guess we all want to be in a positive 
mood most of the time. There are vari-
ous foods that put us in a bad mood. For 
example studies show that depression 
is a symptom of gluten intolerance. In-
dividuals with gluten intolerance have 
lower levels of serotonin [7,8].

Other examples include soy be-
cause it contains proteins that the 
body finds difficult to digest. The 
stress on the digestive tract in digest-
ing this protein can equally put us in a 
state of stress and discomfort. Refined 
white flour, sugars, vegetable oils can 
also affect our mood depending on 
their quantity [9].

Therefore go ahead, eliminate the sad 
mood foods and eat yourself happier.

[ 1] http://bit.ly/1U1JOth
[2] http://bit.ly/1DIut7g
[3] http://bit.ly/1IABMp9
[4] Wurtman et al, Am J Clin Nutr, 
2003
[5] Girbe et al, Neuroreport, 1994
[6] Appleton et al, Am J Clin Nutr, 
2006
[7] Coleman et al., Clin  
Gastroenterol Hepatol, 2006
[8]  http://bit.ly/1H1YizV
[9] http://bit.ly/1fz7OVa 
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sition depends on things like the neo-
natal environment, antibiotic use, and 
how closely the infant 
is in contact with its 
mother, i.e. breast vs. 
formula feeding (see 
also “Boost Your Ba-
by’s Brain!” on page 
4) [2,4]. Every human thus has a unique 
population of gut bacteria.

But what happens if you are raised 
in an environment without bacteria? 
Scientists working with mice raised in 
an abacterial environment found that 

the animals had a 
whole range of defi-
cits. Some seem to 
be relatively easy 
to explain, such as 
difficulty digesting 
food and putting on 

weight [5]. Others are more puzzling. 
For example, germ-free (GF) mice have 
severe learning deficits [2] as well as 
dramatically reduced social interaction 
[2,6]. The latter finding may partially 
be explained by a symbiotic theory of 
gut bacteria: the more we interact with 
others, the more germs we swap. Thus, 
gut bacteria  must somehow promote 
social interaction.

The Plot Thickens
GF animals are an extreme example, 
but is there any evidence to suggest 
that having different kinds of gut bac-
teria leads to different social and cog-
nitive outcomes? One of the most 
extreme examples of altered social cog-
nition and behavior comes from Autism 
Spectrum Disorder (ASD). Individuals 
with ASD start out life normally, but 
later fall behind their peers in terms of 

development and social in-
teraction. Apart from well-
documented neurological 
changes, individuals with 
the disorder often have 
gastrointestinal symptoms, 
including so-called “leaky 

gut” (faulty intestinal wall permeabil-
ity) [7]. Interestingly, children with ASD 
have a very different intestinal micro-
biome than that of their peers [8]. But 
does ASD cause altered gut bacteria, or 
vice versa?

There are several reasons to think 
that gut bacterial diversity may play a 
causative role in ASD social and cogni-
tive development. First, it is known that 
maternal infection during pregnancy 
is a risk factor for the disease [8]. Im-
mune activation, even in the womb, 
could perhaps “prime” an infant for 

Humans think they’re at the top of the 
food chain. After all, we dominate al-
most every creature on the planet, and 
have a very complex social structure. 
Well, prepare to be taken down a notch: 
there are roughly 10x more bacteria liv-
ing on and in the body than there are 
cells in the body [1]. It also appears that 
these tiny passengers play a critical 
role in the creation and maintenance 
of social relationships. We have evolved 
to be the ultimate vector for billions of 
bacteria!

This article examines a very special 
population of the hu-
man microbiome at 
the gut-brain axis. 
Before we dig into 
the evidence of their 
influence on high-
level behavior, we first 
need to look at how they communicate 
with the brain.

The Gut-Brain Axis
Though it seems like your intestines 
might be far-removed from the brain, 
they are in fact nestled in a complex 
neural network. The enteric nervous 
system comprises roughly five times 
more neurons than the spinal cord [2]. 
Primarily, signals are relayed from the 
brain to the enteric nervous system 
through the vagus nerve and the pre-
vertebral ganglia, and bacteria can in-
teract with both pathways. For example, 
both gut bacteria and the vagus nerve 
need to be present for production of 
certain growth factors [3]. Additionally, 
gut microbiota communicate with the 
immune system, e.g., determining the 
level of circulating pro- and anti-inflam-
matory cytokines [2].

In addition to control-
ling digestion, the enteric 
nervous system produces 
its own neurotransmitters, 
including acetylcholine 
and serotonin. However, 
precursors to both these 
proteins are produced, in large part, by 
bacteria. Amazingly, bacteria are also 
capable of producing GABA, norepi-
nephrine, serotonin, and more [2]. All 
together, this means that the gut is a 
dynamic, bidirectional zone of neuronal 
signaling.

The Beginning of a Beautiful 
Relationship
We aren’t born with a gut full of bacte-
ria, but the system first gets colonized 
with bacteria ingested during childbirth 
[4]. The subsequent microbiotic compo-

there are more neurons 
in Your gut than in 

Your spinal cord

the social microbiome: a gutsy hypothesis

Constance Holman
MSc Student, MedNeuro

different bacterial colonization after 
birth. Second, mouse models of ASD 

also have altered gut 
flora, and that several 
symptoms may be 
reversed via re-col-
onizing the gut with 
bacteria from healthy 

mice [2,6]. Finally, anecdotal evidence 
has suggested that some symptoms 
of autism may be improved by feeding 
children a special diet [9]. While there 
is no concrete proof for this approach, 
it may show that the links between us, 
and our gut microbiome are probably a 
lot more complicated than we think.

Open Questions
It’s an exciting time for gut-brain-mi-
crobiome research, and there are still 
many questions to be answered. For 
example, can gut bacteria directly in-
fluence the chemistry of the develop-
ing brain? Are children with ASD born 
with an altered microbiome, or does it 
suddenly change early in childhood? As 
adults, can we control or “optimize” our 
gut fauna for best brain function? In 
the coming years, it seems like both the 
enteric nervous system and its tiny res-
idents will play a large role in all types 
of research.

[ 1] http://bit.ly/1uhlM0s
[2] Dinan et al, J Psychiatr Res, 2015
[3] Bercik et al, Gastroenterology, 2011
[4] Koenig et al, PNAS 2011
[5] DiBaise et al, Am J Gastroenterol 
Suppl, 2012
[6] Hsiao et al, Cell, 2013
[7] Molloy et al, Autism, 2003
[8] Mulle et al, Curr Psychiatry Rep, 
2013
[9] http://bit.ly/1MsfV2Y
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The northern white rhinoceros is on the verge of extinction, 
with only one male individual known to be alive in the wild 
and fewer than four members of the species held in captivity. 
While it is nothing short of natural for species to go extinct 
over long-term ecological changes in their environment, this 
particular impending disappearance is different. It’s a re-
sult of the human desire for support in almost everybody’s 
favorite pastime. Although not used in traditional Chinese 
medical practice for this purpose, recent sur-
vey data shows that rhinoceros horn is being 
bought by consumers in Asian countries as a 
food supplement thought to increase desire 
and libido [1].

Historical records prove that ingesting 
food that’s allegedly benefi cial to your sexual health has al-
ways been the go-to strategy when experiencing a decrease 
in sexual desire, possibly owing to the ‘doctrine of signatures’ 
[2]. This rather adventurous theory states that food resem-
bling certain body parts is meant for the treatment of these 
parts. This explains how the idea of eating a rhino horn could 
make up for a loss in sexual desire. Still, neither rhino horn 
nor tiger penis, another popular example of a questionable 
supplement, are proven to contain anything of relevance to 
your libido. But are there actually any edibles that cross the 
threshold of placebo effi cacy (without relying on visual cues) 
and give you a boost for when you most need it? And how do 
they infl uence your neural network?

We have all found ourselves reaching for that second de-
licious, crunchy Oreo (or maybe the German variant, Neo) 
after we fi nished the fi rst one all too soon. But just because 
we do not stop with one cookie, does this mean we are ad-
dicted to them? Can Oreos be compared to drugs of abuse? 
Maybe. At least in rats.  

Researchers at the University of Connecticut made head-
lines with their discovery that rats spent as much time in 
a chamber where they got Oreos as in 
one where they got a shot of cocaine 
or morphine. In other words, when rats 
had to pick between two chambers – one 
with a boring, bland, rice cake and one 
with an Oreo cookie – they preferred the 
Oreo chamber. And when given the choice between a shot 

of saline and a 
shot of morphine, 
they picked the 
morphine cham-
ber. The research-
ers also found 
that eating cook-
ies activated more 
neurons in the 
brain’s nucleus ac-
cumbens than ex-
posure to drugs of 
abuse [1].

aphrodisiacs and the doctrine of signatures

are oreos the new cocaine?

Why Discontent Killed the Rhino
Take the oyster for instance; apart from its (some-

what debatable) relevance to the doctrine of signatures, 
its high content of tyrosine and phenylalanine, both pre-
cursors of dopamine, does speak for a potential role in 
promoting sensuality and arousal. Additionally, oysters 
have very high levels of NMDA and D-Aspartate, which 
correlate with testosterone and estradiol levels [3]. To-
gether with other snacks that are recommended as aphro-

disiacs, including pine nuts, oysters are also 
rich in zinc – a trace element important for 
testosterone production.

With all that said, it should be noted that 
the U.S. Food and Drug Administration does 
not think particularly highly of anything 

labeled as an aphrodisiac [4]. So apart from a few well-
founded claims of effi cient aphrodisiacs, it might indeed 
end up being your imagination that helps improve your li-
bido after eating these foods.

[ 1] http://bit.ly/1KpZli1
[2] http://bit.ly/1S07eSb
[3] D’Aniello et al, Anal Biochem, 2002
[4] http://1.usa.gov/1gUv5SH

Can we conclude that Oreos are as addictive as drugs of 
abuse? No! Here is a fatal fl aw in the experiment: the re-
searchers never directly compared Oreos to cocaine. They 
performed two independent experiments in two different 
groups of animals comparing rice cakes to Oreos and co-
caine to saline. What the study does show is that eating an 
Oreo produces pleasure. But this is nothing new! In order to 
really fi nd out if Oreos are as addictive as cocaine, we have 

to compare how hard a rat will work (for 
example, how often they press a lever) to 
get either an Oreo or a dose of cocaine [2]. 
Junk foods can create addictive-like ten-
dencies [4] – this idea is neither new nor 
wrong. But the conclusions of this particu-

lar study certainly are [3].
How addictive are high fat / high sugar foods? Read the 

article on the next page to fi nd the answer before checking 
into the treatment center for your addiction just yet!

[ 1] http://bit.ly/1KrTRTG
[2] http://bit.ly/1er5Fdp
[3] http://bit.ly/1MuWaIS
[4] Avena et al, Method Mol Biol, 2012

Andreas Grasskamp
PhD Student, AG Walter

Apoorva Rajiv Madipakkam
PhD Student, AG Sterzer

not all that 
glitters is gold

eating an oreo gives 
us pleasure

Source: http://bit.ly/1I2XnB7



www.medical-neurosciences.de

11FOCUS

wide range of available toothsome foodstuff. And normally, 
there is very little evidence to suggest that humans ingest 
specific food to satisfy their craving for specific ingredients, 
like sugar or fat, or that these chemicals are consumed in 
isolation [4].

From this perspective, ”addictive eating behavior” may 
be a better term. What is more, at this point, it has become 
challenging to tell apart people with increased appetite/re-
duced satiety from people with real “eating addiction” [4]. 
Overeating may, therefore, be something that is the conse-
quence of high and readily availability of food paired with 
a certain vulnerability, such as negative effect, emotion 
dysregulation, and stress susceptibility [5]. To satisfy crite-
ria for an addiction, rather than a maladaptive, potentially 

harmful behavior per se, science still has 
to carry forward the necessary proof. In 
any case, medicalizing such behavior 
may have its benefits, as has been the 
case for smoking, which today receives 
undivided medical/therapeutic attention.

And while “food addicts” have 
been able to exchange their experi-

ences among peers in Food Addicts Anonymous since 
1987, they might have been the victims of a simple mis-
nomer. For all those in doubt, better try the quiz at  
http://www.foodaddicts.org/am-i-a-food-addict.

[ 1] Randolph, Q J Stud Alcohol, 1956
[2] Colantuoni et al, Obes Res, 2002
[3] Thornley and McRobbie, N Z Med J, 2009
[4] Hebebrand et al, Neurosci Biobehav Rev, 2014
[5] Gearhardt et al, J Law Med Ethics, 2013

Clearly, food is something that most people really cannot 
go without. For some, it is the casual craving for carbo-
hydrate-rich food after a long, frustrating day, while oth-
ers just enjoy Schnitzel too much. But in recent years, a  
growing controversy has developed from the question of 
whether there is a darker, more sinister side to the plea-
sure of eating. As an old Jewish proverb has it, “worries go 
down better with soup”. But can drowning your sorrows in 
soup become a problem someday?

The concept of “food addiction” has been around for 
significantly longer than current debates may make you  
believe (nearly 60 years, to be precise) [1]. Conceptually, its 
location on the etiological food chain ranks it somewhere 
between substance (e.g. alcohol) and behavioral addic-
tions (e.g. gambling). One reason why 
food addiction offers such an intuitive 
appeal is its seamless correlation with 
the global rise in obesity levels. Addition-
ally, it offers a psychological remedy (a 
sugar-coating, if you excuse the pun) that 
relieves the consumer from the responsi-
bility to choose: who could be blamed for 
overeating if all those companies sell food that has been 
carefully developed to maximize palatability and reward? 
However, the story may not be that straightforward.

As always when in doubt, a look at animal models proves 
instructive. And indeed, there is a plethora of studies in-
dicating that animals often fall prey to developing addic-
tion-like behavioral phenotypes when offered access to 
food. However, not all foods are created equal. More spe-
cifically, it has been shown that highly palatable foodstuff 
(so, the goodies that you should be careful with... you know, 
the ones with health warnings on them) including a high  
proportion of processed sugar, fat or salt, are especially  
attractive.

While it is generally appreciated that eating highly tooth-
some food activates reward areas and neurochemical paths 
that are notorious for their implication in addiction, it has 
remained significantly less clear 
whether this follows the act of eat-
ing per se, or depends on food con-
tent (i.e. certain ingredients). For 
instance, while there is evidence to 
suggest that lab rodents may show 
withdrawal-like symptoms when  
going cold turkey on sugar [2], such 
behaviors have generally not been 
described in humans (except in a sin-
gle case study) [3]. For fat and salt, 
results have even been less clear.

Besides, there are some seman-
tic problems that the term “food 
addiction” has difficulties digesting. 
Essentially, while no one debates 
the existence of problematic eating 
behavior, for instance, during binge 
eating attacks, the concept of addic-
tion implies that there is something 
in the food that gets people hooked. 
However, humans who overeat tend 
not to be picky about a particu-
lar nutrient, but rather binge on a 
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gical treatment that directly modulates 
brain networks via electrical stimula-
tion. By targeting implicated brain areas, 
stimulation can alleviate symptomol-
ogy through alteration of the abnormal 
network activity associated with the 
pathology. So far, DBS is used to treat 
movement disorders and now the focus 
is on circuit-based psychiatric disorders 
including depression, OCD and AN [3,4].

A few AN patients have already 
gone through DBS surgery. Choosing 

the brain areas 
have mainly been 
a copy-paste ap-
proach in terms of 
using targets that 
are currently being 

investigated for other disorders. These 
include the nucleus accumbens (NAcc) 
targeted for OCD, and the Subcallosal 
cingulate (SCC) targeted for depression. 
The direct trans-
fer of brain tar-
gets is based on 
the rationale that 
targeting these 
areas has proven 
safe and since AN tends to be comor-
bid with especially these disorders, they 
to-some-extent may share the same pa-
thology [3,4].

Similar to depressive patients, AN 
patients show increased activity in the 
SCC – an area important for mood regu-
lation. Indeed DBS to the SCC improves 
mood, decreases anxiety and induces 
a slow weight gain in AN patients [5]. 
Apart from an aberrant mood regula-
tion, AN patients also exhibit deficits 
in the reward system, including altered 
function of the NAcc. Only few stud-
ies have reported the effect of DBS to 
the NAcc, yet results already show that 
NAcc-DBS in AN patients decreases 
comorbid OCD, anxiety symptoms, and 
extensively increases body weight to a 

Anorexia Nervosa (AN) is a psychiatric 
disorder currently tackled via behav-
ioral therapy and drugs, unfortunately 
often with no real success. Since AN is 
a disorder arising within the patient’s 
brain, could brain surgery be a treat-
ment option?  

No Solution to a Century-Old 
Problem
Patients with AN have an intense fear of 
gaining weight, which makes them en-
gage in severe self-
starvation. Patients 
also often struggle 
with depression, 
anxiety and obses-
sive compulsive dis-
orders (OCD), which adds an extra layer 
to an already complex disease profile. 
AN tends to be gender-specific, with 
young girls (15-19 year olds) constitut-
ing almost 40 % of all cases [1-3].

The disease was already described in 
the 17th century and yet the pathology is 
still largely unknown. AN is thought to 
be a consequence of psychosocial fac-
tors, however twin studies imply that 
genetics also play a role. Some studies 
point towards alterations in the sero-
tonergic system as well as an involve-
ment of gonadal female hormones, yet 
further research for conclusive findings 
are needed [3].

Treatment remains challenging and 
indeed no truly effective therapy ex-
ists. Only a few patients reach complete 
recovery following conventional behav-
ioral therapy. AN has the highest rates 
of relapse, chronicity and the most 
striking mortality rate (10 %) than any 
other mental illness. There is no doubt, 
that new treatment options are highly 
needed [1-4].

DBS as a Potential Treatment Option
Deep Brain Stimulation (DBS) is a sur-

anorexia nervosa has a 
verY high mortalitY rate

can surgery treat a mental illness? 

point where patients no longer can be 
considered anorexic [3].
A Step In the Right Direction
DBS indeed seems to offer clinical ben-
efits to AN patients. The question how-
ever, still remains as to which area con-
stitutes the best target. Since the areas 
tested are mainly selected to treat oth-
er psychiatric disorders, it is unknown 

if the clinical ef-
fects are due to 
a modulation of 
what is causing 
AN, or merely a 
result of a de-

crease in comorbid symptoms. The use 
of DBS as a treatment  for AN is still in 
its nascent stages. Yet in the light of 
how challenging treating AN has been 
so far, the current results are promising 
and seem to be a step in the right direc-
tion [4,5].

[ 1] Smink et al, Curr Psychiatry Rep, 
2012
[2] Kaye et al, Trends Neurosci, 2013
[3] Xu, World Neurosurg, 2013
[4] Nestler, Nat Med, 2013
[5] Woodship et al, Psychiatr Times, 
2014
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Humboldt Senior Advisor
Deans or managing directors of institutes at the Humboldt-
Universität or groups of at least three junior researchers 
together with the designated Senior Advisor can submit 
a proposal to obtain funding for the position of Humboldt 
Senior Advisor. Senior Advisors provide guidance on re-
search projects, serve as mentors for young researchers, or 
act as contact persons for non-university projects promot-
ing young researchers The duration of each Senior Advi-
sor contract is flexible between several months and up to a 
maximum of one year.
Deadline: October 15th, 2015 for funding starting February 
1st, 2016. Further information: http://bit.ly/1e6zhgj

Stipends for Masters and PhD Students
Masters and PhD students at the Humboldt-University in 
the transition phase between the end of their Masters and 
the start of their PhD or who are about to complete their 
doctorate and wish to conduct a postdoctoral project are 
eligible to apply for the Humboldt Research Track Scholar-
ship and Humboldt Postdoctoral Scholarship respectively.
Humboldt Research Track Scholarship: 800 EUR/month 
for up to six months. Further information:  
http://bit.ly/1KdRLrv
Humboldt Postdoctoral Scholarship: 1500 EUR/month for 
up to six months. Further information http://bit.ly/1Ly7nrQ
Deadline: October 15th, 2015 for funding starting February 
1st, 2016

does dBs target the cause 
of anorexia nervosa?
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of a strict food regi-
men based on a high 
fat, moderate protein, 
and low-carbohydrate 
diet. The ratios can vary 
from 3 to 4 grams of fat 
for every gram of car-
bohydrate-protein, de-
pending on the patient 
[1,3,4,5].

This diet induces 
changes in the metabo-
lism of the patient, who 
eventually enters keto-
sis. Ketosis is a meta-
bolic pathway in which 
the body uses fats, in-
stead of carbohydrates, 
as its primary source of 
energy. During this pro-
cess, there is an increased synthesis 
of ketone bodies, from long-chain fat-
ty acids, in the liver [5]. These water-
soluble molecules become the main 
fuel source, instead of glucose.

The production of ketone bodies is 
not exclusive to the diet. Under nor-

mal physiological 
conditions, ketone 
bodies are also 
synthesized, but in 
smaller amounts, 
and are mainly used 

when blood glucose levels decrease 
[5].

How Does It Work?
So far, we do not fully understand 
the mechanisms of action by which 
this diet improves epilepsy symptoms. 
However, most studies agree that in-
creased production of ketone bodies, 
mainly beta-hydroxybutyrate and ace-
toacetate, could mediate this diet’s an-
ticonvulsant effects [5].

One of the lines of research focuses 
on the effect that these molecules can 
exert on neuronal excitability, sug-
gesting two main pathways: 1) Ace-
toacetate can hinder the function of 
the vesicular glutamate transporter 
VGLUT2, reducing glutamate loading 
into synaptic vesicles and therefore, 
inhibiting glutamate release. 2) ketone 
bodies may increase production of 
GABA by facilitating glutamate recy-
cling [5].

Other studies investigate the meta-
bolic changes resulting from glycoly-
sis inhibition. Some of these studies 
explore the possible modifications in 
channel activity. In particular, ATP-
sensitive potassium channels have 
attracted attention, since their dis-

inhibition can reduce cell excitability. 
Metabolic changes might also exert 
neuroprotective effects. Experimental 
evidence suggests that high concen-
trations of ketone bodies induce mi-
tochondrial biogenesis and increase 
ATP synthesis. Furthermore, animal 
studies have shown that the activity of 
certain antioxidant systems, such as 
glutathione, is potentiated, while ROS 
production is decreased [5, 6].

Long Lasting Effects?
The antiepileptic effects of the keto-
genic diet can be long lasting even af-
ter it is suspended, which is normally 
recommended for two years [1]. Chil-
dren respond best to the diet, prob-
ably due to a more efficient ketone 
metabolism, which might be hindered 
in adulthood [5].

The ketogenic diet’s mechanisms 
of action require further study and 
probably involve multiple, simultane-
ous processes. But even after almost a 
century, the antiepileptic effects of the 
ketogenic diet are still convincing, rep-
resenting a unique alternative for the 
treatment of drug resistant epilepsies.

[ 1] Epilepsy Foundation, 2015
[2] Wheless, Epilepsia, 2008
[3] Sharma and Jain, Ann Indian Acad 
Neurol, 2014
[4] Lutas and Yellen, Trends Neurosci, 
2013
[5] Lima et al, Clinics, 2014
[6] Yuen and Sander, Epilepsy Behav, 
2014

Food plays a fundamental role in men-
tal health. Certain food regimens have 
been shown to be beneficial in pre-
venting the development of specific 
mental disorders, as well as contribut-
ing to their management. In the case 
of epilepsy, there is a specific diet 
based on high fat, low carbohydrates, 
and moderate proteins that can dras-
tically improve the symptoms of chil-
dren suffering from refractory epilep-
sies. This diet, known as the ketogenic 
diet, reduces seizure frequency by at 
least 50 %, and in some cases, even 
stops them completely [1].

From Fasting to Ketogenic Diet
Even in ancient Greece, Hippocrates 
showed that diet modifications could 
improve epilepsy symptoms. In 1911, 
fasting was introduced in France as a 
treatment, after the observation that 
seizure severity significantly decreased 
during starvation periods. These posi-
tive effects however, faded away when 
food intake was restored [2].

For obvious reasons fasting could 
not be used as a 
permanent solution. 
It was in 1921 that 
Russel Wilder, look-
ing for an alterna-
tive to extend the 
antiepileptic effects of fasting, devel-
oped the ketogenic diet. He showed 
that this diet could reduce seizure fre-
quency by over 50 % [2]. In the follow-
ing years this food regimen became 
a popular treatment for epilepsy. Not 
long after that, the use of the keto-
genic diet declined rapidly, due to the 
discovery of the antepileptic drugs, 
phenytoin and sodium valproate [2, 3].

Epilepsy Today
Despite the extensive research done 
to improve epilepsy treatments, today, 
50 million people suffer from this dis-
ease worldwide [1]. Until now, no cure 
for it has yet been found. The avail-
able treatments help to stop or con-
trol seizures; however, an important 
percentage of epileptic patients (10 % 
to 40 %, depending on the source) 
show no significant improvement. It is 
for these drug-resistant patients, es-
pecially for those of young age, that 
the ketogenic diet has re-emerged as 
a therapeutic alternative in the last 
two decades [2].

What Is the Ketogenic Diet?
The classic ketogenic diet, also called 

“long chain triglyceride diet”, consists 

Source: http://bit.ly/1g8Y98g

ceasing seizures with fat?

Luisa A. Hasam
PhD Student, AG Kovacs

ketogenic diet reduces 
seizures by 50 %
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and the inhibitory system (dorsolateral 
prefrontal cortex). These pathways in-
teract and modulate food intake in re-
sponse to dietary restriction, resulting 
in increased craving for high-caloric 
food leading to weight regain [2].

Weight loss decreases thyroid hor-
mone levels while increasing hypotha-
lamic-pituitary-adrenal axis activity, 
leading to decreased fat metabolism 

and increased appetite 
and fat storage. Calorie 
restriction may lead to 
decreased sympathetic 
nerve activity and re-
duces epinephrine and 
norepinephrine levels 
causing a decrease in 
heart rate and a general 
shift in metabolic activity, 
counteracting weight loss 

ambitions [2].
Groups of patients who lose compa-

rable amounts of weight by different 
means (changes in life style vs. gastric 
surgery) exhibit different changes in 
brain activity upon food cues. Dieting 
patients have higher activity in brain 
regions involved in food cue process-
ing (similar to what is known about 
obese in contrast to normal-weight pa-
tients). This may lead to increases in 
reward, perception, and preoccupation 
with food intake; mechanisms probably 
leading to weight regain [3].

The changes do not stop at the func-
tional level but there are even physical 
alterations. An imaging study identi-
fied increased white matter volumes in 
brains of obese patients in contrast to 
normal-weight controls. Interestingly, 
dieting and weight loss reverses some 

of these changes [4].

You're not Yourself When 
You're on a Diet
Another common side ef-
fect of dieting and calorie 
restriction is an increas-
ing tendency to be in a bad 
mood, feeling a bit off and 
tetchy, all of which signifi-
cantly interfere with dieting 
ambitions. A study in ado-
lescent women has shown 
that calorie restriction may 
indeed cause depression 
due to decreased brain se-
rotonin levels. This occurs 
due to low levels of tryp-
tophan, a crucial precur-
sor of serotonin synthesis 

Bettina Schmerl 
PhD Student, AG Shoichet

In industrialized countries, obesity is 
a socioeconomic burden and among 
the most rapidly increasing diseases. 
Simultaneously, popular role models 
make a very skinny physique desirable. 
Irrespective of whether for aesthetic 
or health reasons, many people go on 
a diet to lose weight at some point in 
their lives.

There are innumerable dieting strat-
egies, but what counts 
in the end is less calorie 
intake in relation to the 
daily need. Despite this 
rather simple truth, peo-
ple usually have a very 
hard time when they try 
to shrink their bellies. 
Why do people on a diet 
suddenly start craving 
food? Does dieting sud-
denly change our food preferences? 
Our personality? Our brains?

Let’s start out by explaining why 
it is so hard to lose weight: Evolution 
has not made creatures to be size zero 
models, but to survive. It is only nowa-
days that high-caloric food is read-
ily available while physical activity is 
minimal. A few generations ago, dying 
from starvation was much more likely 
than suffering from obesity. Therefore, 
several mechanisms developed to gain 
and maintain body weight rather than 
providing a convenient way to lose 
weight.

How the Brain Changes With Dieting
Three neural pathways are involved in 
regulating food intake: the homeostat-
ic system (hypothalamus), the reward-
related system (mesolimbic pathways), 

dieting and the Brain
and an essential amino acid that must 
be supplied in our diets. This occurs 
especially in cases of extreme dieting 
and anorexia nervosa (see also “Can 
Surgery Treat a Mental Illness?” on 
page 12) and causes symptoms such as 
depressed mood and impulsivity (this 
also happens to people who eat high-
calorie but low-nutrient foods such as 
processed snacks; see also “Our Moods, 
Our Foods” on page 8) [1,5].

Weight Loss Surgery Induces 
Plasticity
Weight change-related plasticity in our 
brains is not a one-way road. Some 
obese patients undergo Roux-en-Y gas-
tric bypass surgery to lose weight, a 
procedure that involves constructing 
a shortcut from the esophagus to the 
small intestine, skipping the passage 
of food through the stomach. Studies 
found changes in brain activity in these 
patients leading to increasing satiety 
and energy expenditure. These chang-
es also occurred after shifting food 
preferences from high-fat and high-
sugar options to healthier choices [4].

Thanks to such findings, analogues 
of anorexic gut hormones, such as glu-
cagon-like peptide 1 and peptide tyro-
sine tyrosine, are regarded as the next 
big development in the field of obesity 
treatment. These peptides are released 
in response to ingested food and signal 
satiety towards the the aforementioned 
pathways [3]. Furthermore, there are 
ongoing investigations on whether 
targeted manipulation, for example of 
dopaminergic signaling in the dorsal 
striatum by virus-mediated knockdown 
of leptin receptors in the ventral teg-
mental area, is able to modulate food 
intake [6]. Until such approaches are 
validated and developed, the most ef-
ficient way to ensure a healthy body 
weight is through adopting an active 
lifestyle and a balanced diet.

[ 1] Haleem, Behav Pharmacol, 2012
[2] Ochner et al, Physiol Behav, 2013
[3] Behary and Miras, Exp Physiol, 
2014
[4] Haltia et al, J Clin Endocrinol 
Metab, 2007
[5] Jacka et al, Aust N Z J Psychiatry, 
2010
[6] Hankir et al, Trends  Endocrinol 
Metab, 2015

restricting 
calories can 

cause depression

Source: http://bit.ly/1LeXO1t
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that HCG is effective in the treatment of obesity; it does 
not bring about weight loss or fat redistribution, nor does 
it reduce hunger or induce a feeling of well-being” [2]. In 
fact, an alarming number of studies have reported adverse 
effects of the hormone including blood clots, headaches, 
restlessness, depression, and dizziness [1]. Last year, a case 

report was published on a 32-year-old 
female who suffered a manic episode 
as a result [4].

The conclusion? A diet of 500 kcal/
day will induce significant weight loss, 
but HCG neither “tricks” the brain nor 

augments the diet’s overall effect. Furthermore, it fails to 
provide the body with necessary nutrition and can lead to 
deficiencies and imbalances that negatively impact the brain.

[ 1] Robb-Nicholson, Harvard Women's Health Watch, 2010
[2] Lijesen et al, Br J Clin Pharmacol, 1995
[3] nuimagemedical.com
[4] Sanches et al, Bipolar Disord, 2014

A recent imaging study 
compared self-reported 
AAS users with other 
bodybuilders. AAS us-
ers showed an altered 
amygdala anatomy, lower 
resting state functional 
connectivity, lower per-

formance in 
a visuospatial 
cognitive task 
[2], and other 
characteristics 
that may point 
towards psy-
chological al-

terations induced by the 
desire to bypass the ardu-
ous path towards an at-
tractive physique.

Instead of trying to 
fast-track, a wholesome 
nutrition plan may be more advisable – how about some 
sunflower seeds to get a good supply of Vitamin E and ben-
eficial fats, while providing your muscle tissue with the pro-
tein needed for healthy growth?

[ 1] Harrison et al, Psychoneuroendocrinology, 2000
[2] Kaufman et al, Drug Alcohol Depend, 2015

Kristina Kelly  
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A growing trend in popular culture has been the use of HCG 
(human chorionic gonadotropin) as treatment for obesi-
ty. First touted in the early 50’s by Dr. Albert Simeons as 
a miracle cure that, in combination with a strict 500 kcal/
day diet, leads the body to preferentially burn stored fat 
rather than muscle, while tricking the brain into feeling nei-
ther hungry, irritable, nor fatigued. In 
a 1954 paper, Simeons claims to have 
treated 500 patients for 40 days, all of 
whom lost between 9-14 kg while main-
taining a sense of well-being [1]. But 
what is HCG exactly, and is this regi-
men healthy or even effective?

HCG, a commonly occurring hormone during pregnancy, 
can be extracted from the urine of pregnant women and is 
approved for the treatment of various forms of infertility [2]. 
However, many online pharmacies have begun marketing it 
for weight-loss, infusing it with vitamin B12, and charging an 
astronomical 200-250€ for a month’s supply [3].

Still, international authorities including the FDA have is-
sued statements that HCG provides no benefit in the treat-
ment of obesity, which is unsurprising given its paucity of 
clinical trials [1]. Authors of a 1995 meta-analysis of 24 clini-
cal trials also concluded that “there is no scientific evidence 

The popular (yet incomplete) rendition of Decimus Iunius 
Iuvenalis’ ‘mens sana in corpore sano’ seems to be a for-
midable motivation for many people to seek their mental 
well-being in physical activity. It is easy and doubtlessly 
beneficial to step on the treadmill and shut off the constant 
stream of new impressions posed by life just by handing 
over control to your central pattern generator. However, 
this is not what some individuals have in mind when they 
get into the field of fitness and bodybuilding.

Instead, they put aside the concept of enhanc-
ing performance of mind and body in parallel, 
and aim to increase their skeletal muscle vol-
ume by any means possible – sometimes abusing 
anabolic androgenic steroids (AAS), which are 
available in edible or injectable delivery form (if 
one is willing to explore the shadier parts of the 
World Wide Web).

More often than not, this affects mental health in a way 
quite contrary to that of a healthy workout plan: the unusual 
increase in AAS promotes a problem known as ‘roid rage’, 
where affected users reportedly experience irrational aggres-
sions toward non-threatening environmental stimuli. While 
conclusive evidence as to whether AAS use is causal to this 
change in personality traits is lacking, increased aggression 
in animal models after frequent AAS application indicates a 
strong relation. For instance, rodents chronically treated with 
AAS during adolescence exhibited significantly higher inten-
sity of attacks, but an arginine vasopressin receptor antago-
nist could in part be inhibiting this behaviour [1].

Tricking The Brain or Tricking Your Wallet?
hcg injections for weight loss

use of steroids: a fast track to gains and aggression

hcg provides no solution 
to treat oBesitY

Source: http://bit.ly/1gFQu1x

steroid use 
increases 

irrational 
aggression
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tion, crossbreeding with other species or 
mutation breeding are methods used to 
introduce genetic variability with abso-
lute certainty. The EU law does not con-
sider species emerging through these 
techniques, known as forward genetics, 
genetically modified [2].

Reverse Genetics
Forward genetics has its limits. An exam-
ple is the potato. With so many variants 
(think mashed potatoes, potato chips or 
french fries!), we forget that potatoes 
contain a potentially lethal poison: sola-
nine, a form of glycoalkaloid [2]. When 
farm potatoes are crossbred with wild 
varieties, displaying an advantageous 
genetic trait X, the new hybrid species 
could contain the trait X and intolerable 
levels of glycoalkaloids. Genetic modifi-
cation through reverse genetics allows 
the transfer of a trait from one species 
to another without transferring other 
traits.

Animal and Human Studies  
with GMOs
In 2014, an area of 181 million hectares 
(over 5x the area of Germany) was plant-
ed with commercial GMO crops [2]. Many 
countries import GM crops as high-
energy feed for cattle and dairy cows. 
However, the EU does not allow GMOs 
for human consumption and many coun-
tries have banned their cultivation [4]. 
This has sparked a debate about their 
safety and safety assessment. The World 
Health Organisation recommends to test 
GMOs for the stability of their genetic 
modification along with their nutritional 
effects and other unintentional effects 
associated with the genetic modifica-
tion. Given these standards, it is scan-
dalous how limited the literature is on 

GMO crops as food. 
In 1999, Ewen and 
Pusztai published 
the first, highly dis-
cussed paper as-
sessing the health 
effects of GMO 
crops.

After discover-
ing that rats fed 
with GM potato 
had problems, in-
cluding intestinal 
a b n o r m a l i t i e s , 
yet being unable 
to publish these 
results, Pusztai 
spoke freely about 

his findings [5]. He was later awarded a 
whistleblower prize by the Federation of 
German Scientists [2,3].

GM crops come with problems that 
are independent of their genetics. The 
inventing company trademarks them, so 
using them requires a contract and pay-
ment. This has led to the reality that al-
most exclusively biotech companies are 
able to study them at all [3,6]. Hence, 
there will always be a conflict of interest 
about publishing unfavourable results. 
There are only 50 experimental studies 
concerning dietary administration of GM 
plants to various animals from 1995-2011, 
and most of them studied periods rang-
ing from 10 days to 3 months [3,6]. Even 
considering the short lifespan of rats, 
such a short time span is irrelevant for 
most questions about health and safety.

There are no human studies on GMO 
consumption at all! Recent studies found 
high levels of glyphosate, the active in-
gredient of most herbicides and a sus-
pected carcinogen, in human urine [8]. 
Many GMO plants are engineered to be 
resistant to it, so that it can be sprayed 
more readily. The increased use of pesti-
cides and herbicides has become neces-
sary as pests are developing resistances 
against their control measures.  

Considering the lack of knowledge of 
the long-term effects of GMOs, especial-
ly on humans, it seems wise that more 
independent studies are carried out be-
fore a final judgement is proclaimed. We 
should proceed with caution and weigh 
the potential scale of damage against 
the expected benefits [3]. “No scientific 
evidence of harm” does not equate to 

“safe to eat”.

[ 1] Barker, The Agricultural Revolution 
in Prehistory: Why Did Foragers Become 
Farmers?, 2006
[2] Jones, Proc Nutr Soc, 2015
[3] http://bit.ly/1IoOxTJ 
[4] http://bit.ly/1RV585V 
[5] Ewen and Pusztai, Lancet, 1999
[6] Domingo, Crit Rev Food Sci Nutr, 
2007
[7] Domingo and Bordonaba, Environ 
Int, 2011
[8] Brändli und Reinacher, Ithaka J, 2012

Rick Cornell Hellmann 
PhD Student, AG Schwab

Humans transitioned from hunting and 
gathering to farming after the end of 
the last ice age over 10,000 years ago [1]. 
Since then, they have selected and bred 
animals and plants for desirable traits. 
Today, after the work of Gregor Mendel 
and genome sequencing, our possibili-
ties of genetic modification have drasti-
cally improved [2]. Genetically modified 
organisms (GMOs) are on the rise.

Forward Genetics
Sequencing a human genome is now 
practically affordable, and the genomes 
of many crop species have been se-
quenced [2]. Beneficial traits include 
genes providing resistance against viral 
infection, tolerance to herbicides, the 

production of insecticides, or increased 
yield. Other GMOs display improved end-
use and hence appear fresh for longer. 
Crops can also be engineered to contain 
more proteins or less fat, effectively al-
tering their taste and cooking properties 
[3]. The list is long and some examples 
are found in Table 1.

When it comes to breeding varieties 
of animals or crops, planning begins de-
cades ahead. Marker associated selec-

Genetically Modified Food: 
impact on health and environment

Source: http://bit.ly/1U6Lj9j 
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increased each year, while it stayed 
constant for conventionally grown to-
matoes. This increase correlated with 
increasing levels of soil-bound organic 
matter and decreased manure applica-
tion to the soil and indicates that the 
nutritional difference between organic 
and conventionally grown foods will 
only increase over time [2,4].

Resistant Pests
The use of pesticides in farming and 

the use of antibiot-
ics in animals has led 
to the emergence 
of antibiotic resis-
tance, which was rec-
ognized as a global 
public health threat 
long ago [5]. The use 
of the term “super-

bugs” to describe bacteria resistant to 
multiple antibiotics may now have to 
be reconsidered with the emergence 
of actual bugs resistant to multiple in-
secticides as a result of human farm-
ing, most notably genetically modified 
crops that continuously produce insec-
ticides. Because of the artificial envi-
ronmental pressure, Darwinian evolu-
tion is happening at a facilitated pace.  

Nothing is Purely Organic
The label “organic” doesn’t ensure 
that the food is absolutely free of 
pesticides or genetically modified or-
ganisms. Long-lasting pesticides seep 
into the ground, contaminate drinking 
water and are spread through rivers. 
Less than 0.1 % of the ≈3 billion kg of 
pesticides used worldwide reach their 
target pests [6]. Genetically modified 
pollen travels with the wind and re-

sidual quantities of 
this will be present 
in organic foods too. 
However, only 2.6 % 
of organic food has 
detectable chemi-
cal residues of more 
than one pesti-
cide compared to 

26 % of conventionally grown food [2]. 
Therefore, it’s not that organic food 
is completely safe, it’s just safer than 
conventionally grown food. 

Health Benefits Prove Elusive
Despite having a higher concentration 
of essential vitamins, minerals, and 
antioxidants and lower concentrations 
of artificial chemicals, organic foods 
have not yet been proven to have the 

Rick Cornell Hellmann 
PhD Student, AG Schwab

Food scandals and unidentifiable in-
gredients continuously shake con-
sumer faith. Conversely, organic food 
promises the highest standards, strict  
controls, sustainable management, and 
even health benefits. Is organic food 
(a.k.a. bio food) really healthier than 
conventionally grown or genetically 
modified (GM) food? What does sci-
ence say?
Organic farming may encompass many 
criteria but the minimal requirements 
are not to use syn-
thetic fertilizers and 
chemical pesticides 
[1]. Additional re-
quirements vary from 
country to country 
but may include a 
transition period 
from conventional 
farming, conservation of agro-ecosys-
tems and their biodiversity, biological 
cycles, and soil quality.

Loaded with Nutrients
Organic food is superior with regard to 
its vitamin (27 % more ascorbic acid) 
and mineral content (21 % more iron, 
29 % more magnesium, and 13.6 % 
more phosphorous) in comparison to 
conventionally grown foods [2,3]. Con-
ventionally grown foods also contain 
15 % more nitrates, a potential health 
hazard whose recommended limits 
in drinking water are in the low ppm 
range [3]. Phytonutrients (polyphenols, 
carotenoids, and flavonoids) occur at 
higher concentrations in organic pro-
duce. Flavonoids act as potent antioxi-
dants [2], protecting cells from harmful 
free radicals. The carotenoid lycopene 
reduces the incidence of cancer and 
the polyphenol 
compound anthocy-
anin improves neu-
ronal and cognitive 
brain functions as 
well as eye health 
[2].
Organic food con-
tains more nutri-
ents and fewer pesticides but there 
are still quality differences among or-
ganic foods depending on the land they 
are grown on [2]. The produce from 
mature organic farms (more than 10 
years of organic-only farming) contains 
even higher levels of the previously 
mentioned nutrients compared to pro-
duce from non-mature organic farms 
[2]. A longitudinal study showed that 
flavonoid levels in organic tomatoes 

the superiority of organic food

multitude of health benefits that they 
are associated with. A reduced risk of 
skin allergy (eczema) is the only mea-
sured health benefit that organic foods 
have been shown to have [2]. Many of 
the beneficial compounds found abun-
dantly in organic food are available as 
health supplements or contained in 
functional food but the science around 
organic foods is new. PubMed for ex-
ample, does not have the Medical Sub-
ject Heading (MeSH) term for “organic 
food” – “health food” is recommended 
as an alternative search term [2]. But 
this may mean an entirely different 
thing. 
Perhaps the reason that organic food 
hasn’t been definitively linked to 
health benefits is that we only recently 
found out that the nutritional value of 
organic food grown on mature organ-
ic farms is better than food grown on 
newer farms. Older studies did not take 
this information into consideration, so 
future research might yield some inter-
esting results.

[ 1] Johannson et al, Int J Environ Res 
Public Health, 2014
[2] Crinnion, Altern Med Rev, 2010
[3] http://1.usa.gov/1OMYxVT
[4] Chassy et al, J Agric Food Chem, 
2006
[5] Roca et al, New Microbes New In-
fect, 2015
[6] Pimmentel, J Agric Environ Ethics, 
1995

Source: http://bit.ly/1HpQ2Kl
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When I heard that the MedNeuro news-
letter was doing an issue on food and 
the brain, I naturally jumped at the 
chance to write an article. The excite-
ment! The fun! The opportunity to ex-
plore a new frontier… in culinary arts. 
Yes, dear reader, this is an article all 
about cooking and eating brains.

But Are Brains Edible?
The short answer is “of course”! Like 
almost every other part of the body, 
the brain and spinal cord may be used 
from an animal to prepare various 
dishes. In fact, brain consumption in 
one form or another is practiced by 
groups worldwide. In Western Europe 
and North America, brain consumption 
is decreasing, as more desirable cuts 
of meat become more widespread and 
affordable. While you may not be able 
to find brain at the local Lidl or Netto, 
specialty butchers in Berlin will occa-
sionally have calf brains for sale. Else-
where in the world, brain still forms an 
important part of a traditional diet. For 
example, in Mexico, one can sometimes 
find “tacos de sesos”, while in parts of 
Indonesia, “gulai otak” (beef brain cur-
ry) is very popular.

But Are Brains Safe to Eat?
In addition to changing demand for 
more “user-friendly” types of meat, 
brain consumption has decreased to 

a new experience for the adventurous neuroscientist

concerns about its safety. Most read-
ers are probably familiar with the 
string of deaths linked to Mad Cow (aka 
Creutzfeld-Jakob) Disease in the mid-
1990s. This condition is still poorly un-
derstood, but is believed to stem from 
proliferation of prions in the brains 
and spinal cords of cattle that were fed 
remnants of other animals who died 
of the disease [1]. Humans who also 
ate meat from these animals became 
ill with neurological symptoms, and 
then swiftly died of generalized brain 
atrophy. Since the time of the first out-
break, most governments have taken 
aggressive steps to curtail the use of 
cattle byproducts as livestock feed, but 
cases still occasionally pop up every 
few years. By and large, consumption 
of brain in Europe and North America 
should be relatively safe.

Another question of brain safety is 
worth mentioning, though is quite un-
likely to apply to most would-be brain 
consumers: In the 1950s, a strange 
neurological disease was first no-
ticed among the Fore region of Papua 
New Guinea. Eventually, the disease 
later christened “Kuru” was traced 
to practices of mortuary cannibalism, 
where family members of a recently 
deceased person would consume their 
remains in a gesture of respect. It was 
later determined to be another form 
of prion spongiform encephalopathy, 
much like Creutzfeld-Jakob [1]. These 
days, outbreaks are much more rare, 
but due to a long incubation period 
(2-20 years), cases still pop up [2]. 
So in case you are considering trying 
out human brain, consider yourself 
warned…

But Are They Good for You?
Ironically, brains are probably most 
dangerous in terms of their nutri-
tional content. As any good neurosci-
entist knows, a good deal of the brain 
is formed by fatty myelin-covered 
axons. Thus, with small differences 
across species and methods of brain 
preparation, brain is extremely high 
in fat and cholesterol! For example, a 
serving of “pork brains in milk gravy” 
contains an estimated 1170 % of daily-
recommended cholesterol intake [3]! 
On the other hand, brains are also rich 
in omega fatty acids such as DHA [4]. 
All of this really takes “brain food” (see 

"The ABCs of Brain Food" on page 6) to 
a whole new level.

But Are They Tasty?
The most important question of all! 
Although I’ve eaten some pretty “in-
teresting” dishes in my life, I can’t say 
that I’ve ever (knowingly) tried brain. 
I’m a vegetarian, but I’m also quite cu-
rious. Hmmm… Perhaps the best thing 
to do is leave this here for exploratory 
purposes:

Swabian Brain Soup (Schwaebi-
sche Hirnsuppe) (adapted from http://
eatsmarter.de/rezepte/schwaebische-
hirnsuppe)

Please note: The editors of the Med-
Neuro newsletter hold no responsibility 
for the safety, nutritional value, or tasti-
ness of the following recipe suggestion!

[ 1] Wadsworth et al, PNAS, 2008
[2] Collinge et al, Philos Trans R Soc 
Lond B Biol Sci, 2008
[3] http://bit.ly/1g5qTPN
[4] http://bit.ly/1CVhbcw

Source: Photo Giddy, “Brain Candy”

Ingredients:
1 onion
2 tbs butter
2 tbs flour
750 ml water or beef stock
1 tsp salt
0.5 tsp grated nutmeg
125 ml milk or cream
2 tbs chopped parsley or chives
1 egg yolk
1 veal brain

Instructions:
Rinse brain with hot water to remove 
blood and other connective tissue. Chop 
into small cubes.
Peel and chop the onion. Sauté with but-
ter until golden-brown in a large pot and 
stir in flour. Pour in water/stock and sim-
mer for 40 minutes. Add salt, nutmeg, 
and brain, and simmer for a further 10 
minutes.
Finally, add milk/cream, parsley/chives, 
and stir in the egg yolk. Serve soup hot 
with crusty bread.
Guten Appetit, and let us know how it 
goes!
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spending and even luxury 
car ownership [4]! Finally, 
let’s not forget that the au-
thor considered the num-
ber of laureates from 1900 
to 2011, whereas chocolate 
consumption data covered 
only four years starting af-
ter 2002. This just shows 
that anything can turn sig-
nificant with bad statistics!

So, is the new recipe to 
win a Nobel Prize eating 
more chocolate? Probably 
not! But did you ever eat 
chocolate with the aim of 
winning a Nobel Prize?

[ 1] Messerli, N Engl J Med, 
2012
[2] Nurk E et al, J Nutr, 2009
[3] Desideri G et al, Hypertension, 2012
[4] http://bit.ly/1LIAJ74

FOCUS

Lauren Mamer
PhD Student, AG Rosenmund

Apoorva Rajiv Madipakkam 
PhD Student, AG Sterzer

A recipe and a lab protocol have a lot in common: a list of 
ingredients in different amounts, instructions on how to 
combine them, and a finished product quite different from 
what you started with. Both also have ingredients that are 
more or less important – in a cake, a teaspoon more or less 
of flour won’t make much of a difference, but forgetting the 
baking powder would certainly be noticed. Likewise in the 
lab, a gel with a few extra milligrams of agarose will prob-
ably run slower, but leave out some of the ethidium bromide 
and you have a real problem.

In some ways, baking is the most “protocol-like” of the 
recipes, because what is happening inside the oven is ba-
sically a chemical reaction. For example, the elusive differ-
ence between when to use baking soda and baking powder 
(the latter is just baking soda with an 
acid already added to it) is all about the 
pH of the other ingredients in the recipe. 
Likewise, the protein content of the flour 
can dramatically change the texture of 
the dough you make. And that lovely 
brown crust is just a caramelization pro-
cess – sugars reacting with heat [1].

In much of the rest of cooking, recipes can be more of 
a suggestion, with measurements including words like “a 
pinch of” and “season to taste”, none of which would be 
found in a lab protocol. Perhaps the best example of the 
closeness between cooking and science is Molecular Gas-
tronomy – founded in 1988 by physicist Nicholas Kurti and 

A 2012 study published in the New England Journal of Medi-
cine could make the naïve reader believe that all it takes to 
win a Nobel Prize is to eat more chocolate [1]. The article 
makes its claims by reporting a correlation between the av-
erage chocolate consumption (kg/person/year) of a country 
and the number of Nobel Laureates the country has pro-
duced (per 10 million inhabitants, to correct for population 
size). The idea stems from previous findings showing that 
dietary flavanols present in cocoa, red wine, and green tea 
improve cognitive function and slow down the decline in 
cognitive performance that occurs with aging [2,3].

The paper, referred to as a “statistical misadventure”, 
has some serious problems with its logic, a major issue be-
ing “ecological fallacy”. The chocolate consumption data is 
based on the aggregate of a country. Thus, it is impossible 
to know whether the higher consumption actually occurs in 
those exhibiting higher cognitive function, let alone Nobel 
laureates. For all we know, the laureates could have even 
been allergic to chocolate!

Secondly, rare events like being awarded a Nobel Prize 
cannot be used as a metric of country-wide cognition. The 
correlation becomes insignificant when per capita income, a 
predictor of the consumption of luxury goods, is controlled 
for. And the biggest problem with the analysis is that the 
number of laureates could be correlated to almost any vari-
able that increased with income like higher educational 

“… and a pinch of salt …” 

smarter with smarties?

physical chemist Hervé This 
[2]. This field seeks to explore 
the science behind the chemi-
cal reactions that occur in 
cooking – but is perhaps best 
known in the media for its 
avant-garde presentation and 
for serving flavored foams 
and otherwise deconstructed 
dishes. One can imagine that 
a pioneering chef must feel 
much like a scientist.

As Kurti, a man familiar 
with both kinds of thrills, once wrote, “the discovery of a 

new dish could be just as rewarding intel-
lectually and just as beneficial to mankind 
as the discovery of a new inter-atomic 
force, or of a new low temperature phe-
nomenon, or a new elementary particle, or 
of a new star” [3].

[ 1] http://bit.ly/1SyWoNZ 
[2] http://bit.ly/1qxczgu 
[3] http://ind.pn/1DrCm0K 

What’s That Recipe? Or Is It a Lab Protocol?

Chocolate Consumption and Nobel Laureates

Source: http://bit.ly/1JVvIGS

a new dish is like 
discovering a new 
inter-atomic force
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While in Göttingen for the Neurizons conference, Prof. 
Miguel Nicolelis gave an exclusive interview to the CNS 
Newsletter.

MC: You are originally from Brazil, but you have been a 
professor and researcher at Duke University for many 
years now. What made you decide to move abroad and 
build your lab in the United States?

MN: When I left Brazil at the end of 1988, beginning of 
’89, it was very difficult to do basic science, particularly 
what I wanted to do. I wanted to develop methods to record 
large numbers of neurons simultaneously and there was 
no way I could do that in Brazil back 
then. So I decided to do my post-doc 
in the United States, in Philadelphia. 
I didn’t plan to stay there. It’s just 
that by the end of my post-doc, I got 
an offer to go to Duke, at a new de-
partment, and I have been there for 
21 years now.

In June 2014, we briefly saw a small part of your work 
from the Walk Again Project in the opening ceremony 
of the Brazil FIFA World Cup, where a paralyzed person 
kicked a ball with the assistance of a brain-controlled 
robotic exoskeleton. What was your motivation behind 
the event at the World Cup?

The main motivation was to showcase science, in partic-
ular Brazilian science, to the whole world, in an event with 
about 1.2 billion people watching. It was very easy to sell 
the stereotype of Brazil as just the land of football, danc-
ing, singing, but I thought that we had to showcase a com-
pletely different country. And I wanted to basically surprise 
the world, by putting together a global non-profit scientific 
project, sponsored by Brazil. And that’s exactly what we 
did. We had collaborators from 25 countries in 5 continents, 
and in 18 months, we went from zero to an exoskeleton that 
our patients are using right now, in Brazil. So it was a great 
opportunity and great fun. It was wonderful.

Do you think this improved the public’s perception of 
science and medical research?

It did help, I think, because I’m going all over the world 
and people are always talking about the demonstration. 
It was unfortunate that FIFA was not sensitive enough to 
dedicate more time for the broadcast – 
and nobody knows why, we don’t know, 
they never told us. But the little that 
was shown had a tremendous reper-
cussion. People forget that 7 seconds 
to 1 billion people make a big impression. The intention was 
to show that science can do good things for humanity. So-
ciety pays for science and we scientists sometimes forget 
that, yes, we love to do our abstract basic science and ev-
erything, but we need to tell society what that is for.

Scientists usually work on a long-term basis, and except 
for maybe a few grant or congress deadlines, they are 
not really time limited. What was it like to work with a 
real deadline such as the World Cup, with the promise of 
making a paralyzed person kick a ball?

Yes, we had 18 months, and we had a time to deliver, to a 
billion people! That is very different from anything we usu-

research on researchers: interview with miguel nicolelis
ally do in our labs. And we started from scratch – that was 
the point. We wanted to go from nothing to the demo. It 
was very tense ... it was the highest pressure I’ve ever felt 
in my life. But the team was so committed to get it done. 
There was no Sunday, no holiday. And there were no com-
plaints. People knew that it was very important. We needed 
to prove a point that science can deliver things. And that 
was another important outcome.

You work on brain-machine interfaces. Still, in your new 
book The Relativistic Brain, you present arguments to 
deconstruct the idea that the brain could one day be 

simulated by digital computers. 
Some people however believe this 
hypothesis and even claim that in-
telligent machines will one day re-
place the human race. What is the 
biggest implication of this line of 
thought for society?

Yes, I wrote a book with my good friend and mathema-
tician Ronald Cicurel, to exactly show that this hypothesis 
is totally bogus. There is no scientific merit behind the hy-
pothesis that a Turing machine can replicate the skills and 
the range of human nature or human condition, for a vari-
ety of reasons. It’s a short book but we listed and described 
mathematical, computational, neurobiological, and even 
evolutionary reasons why that cannot happen.

There is a danger, though. There is a continuous expo-
sure of children and young adults to this ‘tsunami’ of digital 
behaviors, machines of all sources, and information over-
load. And since the brain absorbs and mimics everything it 
receives, we may be reducing the range of human behav-
iors to a limit in which we may create human robots, people 
that behave like machines. And that’s one of the reasons 
we wrote the book. Because I think we need to be aware of 
that. And we need to understand better what happens.

What do you think about the Human Brain Project, 
which aims at simulating the brain on supercomputers?

I don’t think I need to say much, because that premise 
has already been discredited, and even the European Union 
has now realized it was a big mistake. I’m always for invest-
ments in science, but this was really bad since the begin-
ning. It was basically sold as this cornucopia of solutions for 
neuroscience and it was just a very well organized market-

ing campaign. But now, after a couple 
of years, it has been downgraded: 
it’s basically now an IT project, build-
ing databases and collecting large 
amounts of information, which I also 

don’t believe will solve the brain. It’s very good to have that 
information organized, but you don’t do science just by us-
ing big data and learning machine algorithms. You need 
ideas, creativity, hypotheses, and ingenuity ... and none of 
that comes with a digital computer.

There are lots of ideas that publicize and become very 
popular even in the scientific community, that really have 
no basis. And we are giving very little scrutiny to some of 
these ideas, like the Human Brain Project. It got that far. 
And you didn’t hear much, until it became this gigantic ele-
phant and people realized that it was not good, not helpful. 
I’m glad that at least the European Union recognized that 
the original plan was not going anywhere.

we needed to prove a point that 
science can deliver things

in 18 months, we went from 
zero to an exoskeleton
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PhD Student, AG Harms

upcoming events

One of the consequences of being an influential scientist 
with large media exposure like you is that you are con-
stantly a target of criticism, from both experts and non-
experts. How do you deal with criticism to your work?

Well, I keep doing my work. There are fair questions and 
when a question is fair, you go and answer the question. But 
lately, because of the circumstances Brazil is going through, 
all that surrounded the World Cup, we got a fair load of ab-
surd comments. I just don’t pay attention. We keep publish-
ing. We keep doing our work and getting things published.

Speaking of publishing, do you ever feel the pressure to 
publish? How do you deal with this pressure?

I don’t particularly feel any pressure. The biggest pres-
sure is my own. I like to publish; I like to write and to com-
municate ideas. I’m writing 3 books simultaneously now, 
for different levels. But papers are always what I like the 
most, putting data together and working with the students 
and colleagues, to try to create a story. My mom is a pro-
fessional writer, so I grew up listening to her talking about 
her books and her stories. And in science you need to tell a 
story too. So it’s an inner drive, an inner pressure.

Is there something that you wish you had known about 
being a scientist while you were still in undergraduate or 
graduate school that you only know now?

Oh, there are many things. For example, how science re-
ally works. Particularly coming from Brazil, when I got to 
the USA, I had no idea how big science really works. The 
sociology of it, the politics of it … so I had to learn it all by 
trial and error. I’m not even sure I know now. But that is 
something that I wish I was better prepared for 30 years 
ago, when I started. But now it’s OK.

What advice would you give to young neuroscience grad-
uates who wish to pursue a career in research?

You have to believe in your own guts, to have passion for 
what you do, to keep an open mind and to be humble, be-
cause the brain is very complicated. We may think we are 
right but most of the time we are wrong, when we deal with 
a highly adaptable complex system like the brain. If you 
start believing too much in some dogmas, you are at risk of 
being much more wrong than you would be if you keep an 
open mind.

Mariana Cerdeira and Miguel Nicolelis

October

2–4 17th Annual Meeting Young Active Research in 
Endocrinology (YARE) (http://bit.ly/1KoR3qB)

5–8 Drug Discovery Week Europe 2015  
(http://bit.ly/1JDFBo4)

9-18 Festival of Lights  
(http://festival-of-lights.de/en)

15-20 International Retreat on Moral Frontiers in 
Regenerative Medicine Pertaining to the Use 
of Human Embryonic Stem Cells  
(http://bit.ly/1CVfEDE)

20-23
12th European Nutrition Conference –  
Nutrition and Health Throughout Life-Cycle 
(http://www.fensberlin2015.org)

21-23
World Conference on Regenerative Medicine 
(http://www.wcrm-leipzig.com)

22-25 3rd International Congress on Controversies 
in Stem Cell Transplantation and Cellular 
Therapies (http://bit.ly/1CVeJTE)

28-30
6th World Congress on Targeting  
Mitochondria  
(http://www.targeting-mitochondria.com/)

November

11-12 3rd  International mRNA Health Conference 
(http://www.mrna-conference.com/)

21
6th Prophylaxe-Seminar des  
Kompetenznetzes Schlaganfall

December

2-4 Revealing Prometheus Secrets: Current Tech-
nologies for Tissue and Organ Regeneration – 
6th PhD Symposium of the Berlin-Brandenburg 
School for Regenerative Therapies (BSRT) 
(https://www.bsrt-phdsymposium.de)

What do you think will be different in neuroscience 20 
years from now?

Oh, it’s going to be very different. We need to change dra-
matically the way we approach the brain. We are just waking 
up to the fact that the brain is a complex system that works 
as the collaborative integration and interaction of billions of 
cells, at a macro level. And reductionist approaches are not 
going to explain the big questions in neuroscience. People 
hate this, because the reductionist approach works very 
well in physics and chemistry, that’s what the tradition is. 
The systems that we study in physics and in chemistry can 
be addressed by that approach. But not living matter, not a 
brain like ours. So, we have to change our view. It’s going to 
be a big fight, but it’s a worthwhile one.

Thank you very much for this interview!
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It is probably not exaggerated to claim that science is go-
ing through a crisis. Almost regularly, new cases of fraud or 
misconduct are unveiled. There is growing awareness of the 
fact that many fi ndings are just plain wrong. What’s more, 
many scientists are becoming increasingly discontented 
with the current scientifi c system and the pressure it exerts 
on them.

Admittedly, there are fi erce debates on this predicament 
and, especially in the last few years, several actions have 
been taken to bring science back on track. For example, the 
application of more rigorous journal guidelines or initiatives 
founded by researchers. While these are certainly necessary 
steps to restore the integrity of science, they, however, often 
do not seem to get to the crux of the matter.

The amount of information we’re confronted with on a daily 
basis is immense. In fact, it’s so much that, even if you try re-
ally hard to register what your brain takes in during a single 
hour, you would still end up missing most of the details. If 
we remembered everything, our brains would be overloaded 
with information that is simply not useful. Forgetting can 
also help us remember other, perhaps more valued, things 
[1], like the time you missed your dentist appointment be-
cause you were planning your vacation.
Perhaps we don’t commit trivial infor-
mation to memory because we don’t 
dwell on it – it passes us by and our con-
scious mind simply ignores it, meaning 
it’s never actually “stored” in our brains. 
This “use it or lose it” theory for forget-
ting is attractively simple, but fails to fully explain why we 
forget things [2].
Whether it’s someone’s birthday or that work deadline you 
scribbled down on a sticky note months ago (then lost un-
der a pile of papers somewhere), most people often forget 
even the things that could potentially have a substantial 
impact on their lives. Actively learning something doesn’t 
always help either. Each time you try to remember some-
thing, your memory of that event gradually changes [3] and 
may eventually disappear [4]. Studies also show that new 
memories can distort, and possibly replace, older memo-
ries [5]. So in a way, the more we learn, the more we forget.

A Scientifi c Crisis

neuroscience in Your everyday life

rememBering can 
help us forget

Why is it Again that we Forget?

It is astonishing that one question has hardly ever been 
brought into focus: What is science about in the fi rst place? 
While hunting for success and fame, it seems that many 
members of the scientifi c community have lost sight of this 
basic question. But, fi rst and foremost, science is not about 
scientists’ careers. It is not about reaping big grants. It is not 
about journals and their ludicrous chase for impact factors. 
It is not about being the fi rst to publish breathtaking results. 
All researchers, journal editors, reviewers, and everyone 
else active in the realm of science should feel committed 
again to the raison d’être of science: Its constant quest for 
the truth, striving to advance our current knowledge, to sus-
tain life, and improve well-being. The well-functioning of sci-
ence is reliant on a genuine interest … in the world and not 
in one’s own career!

To understand the world, we do not need fl ashy fi ndings, 
we need fi ndings we can trust! But there is more to this 
than just scientists’ personal level of curiosity. The prog-
ress of knowledge is science’s obligation to society as this 
forms the very basis for the development of mankind. With 
the route science is currently taking by focusing on quantity 
rather than quality, it cannot fulfi ll such demands in any way. 
Without dedication to this basic principle, it is questionable 
whether the scientifi c crisis can be fi xed effectively.

To complicate matters, it’s not 
even clear whether we com-
pletely forget things. It’s possible 
that the brain stores everything 
indefi nitely, and “forgetting” re-
fers to our inability to retrieve 
memories. Imaging studies have shown that “hidden” mem-
ories, inaccessible to our conscious minds, exist [6]. Activa-
tion of certain neurons in mice can restore these memories 

[7]. Whether humans can retrieve these 
“hidden” memories or not – and what 
triggers this – is unclear.
Do you also sometimes wonder about 
the simple neuroscientifi c questions in 
everyday life, but don’t really feel like 

looking them up right away? Just mail us your question 
(cns-newsletter@charite.de) and Dr. Harebrained will give 
you his explanation in the next issue!

[ 1] Williams et al, Psychon Bull Rev, 2014
[2] McGeoch, Psychol Rev, 1932
[3] Bridge and Paller, J Neurosci, 2012
[4] Murayama et al, Psychol Bull, 2014
[5] Underwood, Psychol Rev, 1957
[6] Johnson et al, Neuron, 2009
[7] Ryan et al, Science, 2015

critique corner

Source: Bettina Schwalm – 2RR initiative - 2rr.ch
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Master’s Thesis Showdown: 
Students to Defend Their Projects
On October 8th, the senior students will present their Mas-
ter’s theses as part of their graduation ceremony. At 3 PM, 
the celebrations will begin with presentations of the gradu-
ates’ projects, followed by a reception and welcome party 
for the new students around 6 PM. A heartwarming yet bit-
tersweet event for everyone involved, including the coordi-
nation offi ce. Venue: Festsaal, HGS.

Through the Canals: 
4th Neurasmus Annual Meeting in Amsterdam
From July 7-10th, the 4th Neurasmus annual meeting rocked 
Amsterdam and its VU University, kicking off with pecha ku-
cha talks and moderated poster presentations of Master’s 
theses. The members of Neurasa (Neurasmus Alumni and 
Students Association) organized a Career Workshop where 
fi ve speakers participated in a panel discussion to inform 
the students about their different career paths.

The next day, after having brunch on a boat tour through 
the canals, we all enjoyed a circus performance: a cross-
over of The West Side Story with hip-hop. The artistic work 
we watched was beyond words, just like any art ought to 
be. Sources told the CNS that more artistic performances 
from the students followed: karaoke singing in front of a 
huge crowd.

In a debate on ‘hot topics’ in neuroscience, students were 
tasked with defending their views on a controversial issue 
in science. A helpful and fun exercise to contemplate differ-
ent sides of a story. The day followed with a talk on science 
journalism (CNS editors were all ears) and ‘valorization’: the 
art of increasing the value and potential of your work.

In the end, the meeting once again showed that the 
Neurasmus community has grown and, most importantly, 
grown together. Neurasmus is surely one of the most im-
pressive neuroscience communities in Europe. Greeting to 
students, alumni, and board members across the world!

Defi brillator: PhD Days to Be Reanimated
One of our most prestigious PhD students, Priscilla, started 
the discussion of how to improve our PhD program. Julia’s 
workshop a few months ago identifi ed one of the most com-
monly requested points for improvement: interaction. Luisa 
and Lauren, two other distinguished students, came up with 
the idea to revive the PhD Days. The fi rst meeting will ad-
dress how to write an abstract and present your work to 
an audience. Peers will also give (anonymous) feedback to 
the participants. Future sessions may include time man-
agement, how to give chalk-talks (if the projector dies) as 
well as scientifi c debates and slams, including professional 
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coaching in a fi eld of interest requested by the participants. 
Afterwards, there will be a casual get-together over pizza 
and beer. Kick-off is September 25 (abstract submission: 
September 9th), HGS 144, 1 PM. All MedNeuro PhD students 
are kindly invited – but please register!

New Face, PhD: Dr. Ana Luisa Piña
Dr. Ana Luisa Piña will be joining the MedNeuro offi ce as 
Program Offi cer, focusing on the educational part of our 
program using her strong background in Neuroscience. She 
will also continue her well-received elective course on Neu-
rotrophic Factors. 

Not for Food: Collect the Stickers
Introducing a new set of rules on how to acquire ECTS credit 
points: popular lecture series (e.g., the Neuroscience Collo-
quium and the Lunch Time Seminar Series) now hand out 
stickers you are to collect in a newly designed lecture series 
booklet (available at the coordination offi ce). Please make 
sure to get a sticker after each seminar. Also check out the 
new handbook, for both MSc and PhD students, on Black-
board in the Student’s Corner. 

Population Growth: 
23 New MSc and 17 New PhD Students
23 new masters students will arrive in October from around 
the world! While the senior students show them around, the 
offi ce will hassle them with administrative issues and regu-
lations of the program. Their compensation will be social 
events, casual get-togethers, and dinners. Meanwhile, the 
Admission Committee recently admitted 17 new PhD stu-
dents to our program. A very warm welcome to the 13 Neu-
roCure PhD fellows (2014), two BIH fellows, as well as Anna 
Pfeffer (AG Steiner) and Pascale Eede (AG Heppner).
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