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happy birthday Ionic Magazine, welcome to the world! 

Ionic’s contributors stand up tall! an enormous thank you to all of Ionic’s writers and artists 
for a superb first edition. In this issue we cover recent advances and breakthroughs from 
several aspects of science that include, optogenetics, microchip technology, immunology, 
psychology, and structural biology amongst many others. We also have Ionic’s very first  
ion feature story, on Bromine (or Bromide Br-). 

Alongside the science, you’re invited to go deep into the minds of Ionic’s artists. With a vast 
range of styles and mediums used, from paintings and digital illustrations, to Polaroid-pop-
art and photography, their perspective on the science is revealed and falls nothing short of 
inspiring, imaginative and stimulating. Please do check out all of our contributors’ personal 
blogs and websites, I promise you won’t be disappointed. 

Ionic is just a baby and her growth and success depends on your responses and feedback,  
so please put your two pennies worth at www.ionicmagazine.co.uk/leavecomments. Also, to  
be considered for upcoming issues, please contact me at editor@ionicmagazine.co.uk.  
Or find more information on www.ionicmagazine.co.uk/getinvolved.

Yalda Javadi Ph.D. Editor
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IonIC Issue 1 - BroMIne - the good, the Bad and the UgLY

A  simple molecule with two bromine atoms  
in it caused a whole generation of kings  
and priests to treat purple-dyed textiles as 

status symbols. Making that molecule in the 4th 
century wasn’t an easy task, though. the only thing 
that could do it then was a sea snail, and each snail 
could produce only a small amount. as many as 
12,000 needed to be crushed to extract enough  
dye to colour the trim of a single garment.

Since then we’ve understood a lot about this element, 
and synthesising 6,6-dibromoindigo, the dye 
molecule, isn’t a difficult task these days. Bromine, 
abbreviated as Br, is one of the only two elements 
in the periodic table of 118 elements that is liquid at 
room temperature (the other is mercury, of course). 
Discovered in the 1820s by a German and a French 
chemist independently, Bromine is named after its 
characteristic stench. In practice, bromine does not 
just stink, but is also a highly toxic and corrosive gas. 

In its native form it may be difficult to handle, but,  
as part of molecules, bromine has found many uses. 
Bromine is contained in many drugs some of which 
are used as analgesics, antihistamines and sedatives. 

Many energy companies use bromine to reduce 
mercury emissions. It was recently reported that 
bromine was much more effective than chlorine at 
oxidising toxic mercury, which is trapped in solid coal 
and is released during combustion in power plants1. 

But not all bromine compounds are useful or 
harmless. Some bromine compounds are 50  
times more damaging to the ozone layer than 
their chlorine-containing counterparts. 

the destruction of ozone is caused through the 
formation of bromine monoxide (Bro). on exposure 
to light, bromine, which exists as diatom molecule, 
breaks into bromine free radicals that can readily 
react with ozone forming Bro. Bro can then react  
with itself regenerating bromine atoms and thus 
completes a cycle that destroys ozone, but preserves 
the bromine radicals2.  

Bromomethane, once an extensively used pesticide, 
and dibromomethane, which was used with leaded 
petrol to ensure removal of lead via exhaust gases, 
have both now been phased out to curb the depletion 
of the ozone layer. Bromide ions, which are found 
plenty in the salts in water, may be benign on their 
own, but in the process of ozonising drinking water  
it can be converted to bromate which is a suspected 
carcinogen (Bro3

-)

Keeping in-line with its halogen buddies - chlorine, 
fluorine and iodine, bromine also comes with a 
‘handle with care’ sticker. It brings with it an array 
of very useful properties and compounds, but also 
toxicities and other harmful effects. 

1 Liu, S. -h., Yan, n. -Q., Liu, Z. -r., Qu, Z., Wang, h.P., Chang, S. -g.,  
Miller, C. Environ. Sci. Technol. 41, 1405-1412 (2007). 

2 Wennberg, P. Nature. 397, 299-301 (1999).

BroMIne - the good, the Bad and the UgLY
Bromine affected kings and priests in the 4th century but not as much as it affects us today

By Rachael Allen 

http://www.rachaelallen.com
http://allen-mortalart.blogspot.co.uk/
http://akshatrathi.com


IonIC Issue 1 - oPIoId reCePtorS: the gateWaY to PLeaSUre and PaIn

A DYSPHORIA.  It sounds rather lovely to me, 
summoning up a flower bedecked Greek 
goddess or perhaps a tennyson heroine, 

waving off her noble but ill-fated knight.  

Actually, it is the evil twin of euphoria, and means a 
state of dissatisfaction and indifference to life. Both 
of these conditions, however, among several other 
psychological and physical states, are mediated 
through opioid receptors, which have been the 
subject of some recent groundbreaking studies.

opioid receptors (or) are found in the cell walls of 
the central nervous system, that being the brain and 
the spinal column, as well as the peripheral nervous 
system, which relays messages from limbs and 
organs.  They receive signals from endorphins, the 
feel good neurotransmitters produced by exercise, 
love, spicy food and orgasm, endomorphins, the 
bodies naturally produced painkillers, and nociceptin, 
which regulates the flow of dopamine, the brain’s 
reward system. They have also been used and 
abused since time immemorial because of their 
reaction to opioid drugs.

the strongest and most widely used medicinal 
painkillers and sedatives, including morphine and 
codeine, are derivatives of opium. These drugs are 
extremely effective but are accompanied by a raft 
of unpleasant side effects such as constipation, 
breathing difficulties and of course dependency, 
which can lead to withdrawal syndrome. 

the drugs also produce a strong sense of euphoria, 
which has resulted in the pervasive misuse of 
medicinal drugs as well as the devastation wreaked 
across the globe by another opium derivative, heroin.

the hope is that by studying the structure of the 
opioid receptors, which are the targets of these 
drugs, it may be possible to design drugs that can 
administer the pain relief without the undesirable side 
effects.  to study the structure though, the proteins 
must be crystallized and subject to X-ray analysis 
in a process known as X-ray crystallography. Until 
recently, this was thought to be impossible, mainly 
because these structures contain flexible loops 
that do not co-operate into crystal lattices but also 
because they are located in the lipid-based cell  
walls and as such are particularly difficult both to 
isolate and to crystallize

Technological breakthrough came in 2007 as a 
molecule was found to anchor the errant loop and a 
method of crystallising the proteins in a lipid-based 
medium was developed.  Raymond Stevens at the 
Scripps research Institute in La Jolla, California 
and Brian Kobilka at Stanford University, California 
pioneered these methods, and between them this 
year they have successfully isolated and solved the 
structures of all four different types of opioid receptors.

oPIoId reCePtorS: the gateWaY to  
PLeaSUre and PaIn

By Matteo Farinella

http://matteofarinella.wordpress.com/
http://principlesofproteinstructure.blogspot.co.uk/


IonIC Issue 1 - oPIoId reCePtorS: the gateWaY to PLeaSUre and PaIn

Stevens’ lab produced structures for a Kappa-OR1, 
which is a key receptor for dysphoria, pain reduction 
and sedation, and a nociceptin receptor2, which 
regulates emotional and instinctive reactions through 
the dopamine pathway.  The Kobilka lab solved the 
structure of a Mu-or3, which mediates pain killing, 
euphoria and dependence among other things, and 
a delta-or4, which is less well understood, although 
known to be active in pain management. They 
discovered that the opioid receptor binding pockets 
contain two distinct regions: an upper ‘address’ 
region that recognizes and selects the correct opioid 
and a lower ‘message’ region that is believed to 
interpret the specific chemical signal.

Clearly this knowledge is invaluable in the search for 
safer painkillers, although much work remains to be 
done.  The proteins have been necessarily inactivated 
and immobilised for crystallisation, which, whilst a 
great leap forward, does not reflect the contortions 
of the receptors in their natural state.  the next stage 
involves experiments and simulations to recreate this 
flexibility so that an appropriately dynamic partner 
can be devised.

1 Wu, H., Wacker, D., Mileni, M., et al. Nature 485 327-32 (2012).
2 Thompson, A.A., Stevens, R.C. et al. Nature 485 395-9 (2012)
3 Manglik, a., Kruse, a.C., Kobilka, B.K., granier, S. et al. nature  
485 321-6 (2012)

4 granier, S., Manglik, Kobilka, B.K et al.  nature 485 400-4 (2012)

oPIoId reCePtorS: the gateWaY to  
PLeaSUre and PaIn

By Matteo Farinella

http://matteofarinella.wordpress.com/
http://principlesofproteinstructure.blogspot.co.uk/


IonIC Issue 1 - LooWatt: haPPY to taKe YoUr ShIt

Thinking about what happens to your sewage 
as you flush it away may not be the most 
invigorating thought after the daily deposit;  

but if you knew that thirty percent of the water 
entering your home leaves via the toilet, you may 
think twice about it. three times when you consider 
you are throwing away a rich source of carbon and 
phosphorous, that could rival the best farmyard 
manure. the current system of mixing human waste 
with water is clearly not the most ecological or 
economic. The modern “flush and forget” mentality 
stems from an out dated 19th century invention to 
prevent the spread of diseases like cholera via our 
waterways, so sewers were built to run waste away 
from communities to the sea. Even in this age, sewage 
is treated then sent to sea, adding to the oceans 
phosphorus levels to the point of killing sea life. 

the problem of human waste has been around for a 
long time, and the promising new ‘Loowatt’ system 
could be the answer to our prayers. this waterless 
toilet stores your excrement in a biodegradable film 
made from starch, within a cartridge you empty one to 
two times per week; so already we are moving away 
from the flush and forget state of mind, which I am 
sure many will take issue with, but if we can have  
food waste in our homes till we choose to remove  
it why not with our own waste? 

Even better, the packaging system of Loowatt 
makes the smells of the waste unable to escape. 
So you empty your cartridge every week into an 
anaerobic digester. the digester contains millions 
of microorganisms that live in an oxygen free 
environment. They break down the waste to 

gaseous products of methane (65%), carbon dioxide 
(33%) and other trace elements. Methane makes up 
a large part of the natural gas supplied to homes, and 
can also be used to generate electricity. The final by 
product of the anaerobic reaction is semi liquid manure 
which, though not sounding all too great, can easily be 
separated into plant food and rich fertiliser.  So these 
products from human waste can be useful resources. 
trade your waste for useful biogas and fertiliser. 

Inventor Virginia Gardiner’s vision was to take the 
Loowatt system to developing countries around the 
world to create a more sanitary way of dealing with 
waste.  The Loowatt is financially beneficial to the 
community in providing fertiliser to be put back onto 
farmland and natural gas, which once sold, could 
contribute to economic stability within the community. 
Her and the Loowatt team have high hopes to 
transform the lives of people in developing countries, 
and being a part of a worldwide movement towards 
greener and more sustainable living. 

www.loowatt.com

LooWatt: haPPY to taKe YoUr ShIt

By Nicola Hale

nicolahale@hotmail.com

http://keerenflora.blogspot.com
http://twitter.com/KeerenFlora


IonIC Issue 1 - tWo’S CoMPanY, three’S a LIfeSaVer

We all know the story of the ‘birds and the 
bees’ or more accurately ‘sperm meets 
egg’. this tale is complicated by the 

insidious exploits of infertility, which has led to the 
development of in vitro fertilisation (IVF) technology. 
IVf takes the ‘sperm meets egg’ story, sets it in a 
lab and with the helping hands of fertility specialists 
ensures that sperm does indeed meet egg. recent 
research at the Institute of ageing and health in 
newcastle takes IVf one step further in a bid to also 
help fertile couples facing the prospect of conceiving 
unhealthy offspring, due to mutations in the dna of 
the intended mother1,2. 

Mutations in a special type of dna, called mitochondrial 
dna, lead to a host of debilitating diseases that cause 
blindness, deafness, heart disease and can even be 
fatal. A recent advancement in IVF called pro-nuclear 
transfer (PNT) may prevent these diseases, which 
affect one in every 6,500 children in the UK3, from 
being inherited. Pnt picks up where the ‘sperm meets 
egg’ story concludes and introduces yet another egg 
to the mix - specifically a donor egg that provides the 
potentially life-saving DNA1. 

Most of our dna is stored in the command centre of 
the cell called the nucleus. ‘nuclear dna’ is a mix 
of the DNA we inherited from our parents; half from 
our father and half from our mother. Some dna is 
however stored outside the nucleus, in hundreds of 
tiny structures called mitochondria. Mitochondria 
are the cell’s powerhouses, churning out the energy 
needed to keep our cells alive. ‘Mitochondrial DNA’ 
is unique, as it is not a mix of dna inherited from 
both our parents, but comes entirely from our mother. 
Consequently, if a woman carries a disease-causing 
mutation in her mitochondrial dna all her offspring 
will inherit it. 

PNT may be able to circumvent this problem by 
picking up where IVF leaves off. 

IVF involves fertilising one egg with one sperm to form 
an embryo. If the egg used contains healthy nuclear 
dna but unhealthy mitochondrial dna, the resulting 
embryo will also contain unhealthy mitochondrial 
DNA. PNT involves transplanting the nucleus (and so 
nuclear dna) of this embryo into a donor egg. the 
donor egg has already had its own nucleus removed 
and is left with only its healthy mitochondrial dna. 
the embryo resulting from Pnt contains the healthy 
nuclear dna of the intended father and mother and 
the healthy mitochondrial dna of the donor egg from 
another woman1. When put into practice, Pnt may 
prevent the transmission of mitochondrial disease 
from a mother with mutant mitochondrial dna and 
still allow a large part of her genetic heritage to pass 
onto her offspring. The offspring however would carry 
the genetic identity inherited from three individuals, 
raising questions over the ethics of such procedures. 

The UK’s Nuffield Council on Bioethics points out that 
children created from this process would not have 
three parents, as the mitochondrial dna donor would 
remain anonymous3. In a report released in June this 
year, the Nuffield Council found that more research 
is needed into the safety and effectiveness of such 
treatments, but acknowledge the potential benefits 
for the future offspring of women carrying defective 
mitochondrial dna3. Making genetic alterations to 
human eggs or embryos before implantation into a 
woman is currently illegal in the UK. Much hinges 
on how this ethical debate is resolved, both for the 
women in question and for current UK laws on fertility 
treatment. the debate continues and shall be brought 
to public consultation this September by the human 
fertilisation and embryology authority.

1 Craven L, Tuppen HA, et al. Nature. 465, 82-5 (2010).
2 Tachibana M, Sparman M, et al. Nature. 461, 367-72 (2009).
3 Nuffield Council on Bioethics Novel techniques for the prevention  
of mitochondrial DNA disorders: an ethical review. 15 June (2012). 

tWo’S CoMPanY, three’S a LIfeSaVer

By Paul Jackson

www.tankaxelove.com
www.facebook.com/l.fatimathas
http://bpod.mrc.ac.uk


IonIC Issue 1 -oPtogenetICS: a BrIghter MInd

In 1979 Francis Crick, a famous scientist most 
noted for his role in the discovery of the structure 
of DNA, first suggested that progression of 

neuroscience was limited by our inability to 
independently control one type of cell while others 
were unaffected; he also suggested light may hold 
the answer¹.

It was around this same time that ecological studies 
were revealing the properties of light-sensitive 
proteins crucial to the survival of some algae and 
microbes. the unassuming microbes contained 
light-responsive proteins that controlled the flow of 
electrically charged molecules and regulated the 
function of these tiny forms of life. 

fast forward a few decades to 2005 and Karl 
Deisseroth’s lab at Stanford University, where 
researchers were first able to successfully introduce 
these microbes to animal studies and control 
them precisely using light. this marks the birth of 
optogenetics: the combination of genetics and optics 
(light) to control specific cells, without disturbing 
wider processes in the tissue or organism¹,².

It’s an intricate yet beautifully simple technology that 
has transformed the work of scientists in over 800 
laboratories around the world.

Since 2005, optogenetics has been hailed as 
‘Method of Year’ and ‘Breakthrough of the decade’ 
by major scientific journals and has rapidly become 
a prominent tool for neuroscientists spurring on 
developments in associated technologies to meet the 
demand of the growing market.

So how does it work? The natural diversity of 
microbes and algae offers geneticists an abundance 
of tools to create light-mediated triggers to apply 

to a range of studies. from the shallows of fresh 
water rivers around the world to the undernourished 
lakes in Egypt, specialised gateway receptors have 
been discovered, which characteristically respond 
distinctly differently to light. Broadly speaking there 
are two classes of light-sensitive proteins now used 
to investigate neuronal systems; ChR2 allows positive 
sodium molecules to pass in response to blue or red 
light and Halorhodopsin which regulates the flow of 
negative molecules in response to yellow light¹,².

Just a few simple stages are required to successfully 
control cell function via optogenetics. First we begin 
with the presence of light-sensitive proteins either 
naturally occurring or genetically introduced to a 
system. Carefully timed pulses of light are then  
used to activate the receptors that respond to light, 
and subsequently control the cell’s response.

The final stage in optogenetic control is to record  
the effects produced by activating these gateways. 
this can be done in a number of ways from 
comparatively primitive recording of cell’s electrical 
potential to behavioural studies of free moving animals. 

It is clear to see that optogenetics will continue to be 
an invaluable tool for improving our understanding 
of biology, nature and even our own thinking; it is 
also exciting to realise that optogenetics is still in its 
infancy and the control it offers for targeted small-
scale events has limitless possibilities for future 
medical advances. Deisseroth himself reminds us 
“the lesson of optogenetics is that the old, the fragile 
and the rare-even cells from pond scum or from harsh 
Saharan salt lakes - can be crucial to comprehension 
of ourselves and our modern world²”.

1Diesseroth, K. Nature Methods. 2, 159-72 (2011).
2Diesseroth, K. Scientific American ‘Controlling the Brain with Light’ (2010) 

oPtogenetICS: a BrIghter MInd
By Jenni Lacey 

By Ryan Joe

http://www.twitter.com/threefirstnames


IonIC Issue 1 - LoSIng MY reLIgIon 

There are everyday miracles and everyday 
mysteries. and what can be more mystifying 
than trying to understand what or how 

someone else thinks? of course, some people’s 
thoughts are easy to read through their faces, and we 
might find it easier to understand the thinking of those 
closest to us. Most of the time, someone else’s mind is 
a jealously guarded box, which they may or may not 
struggle to keep a lid on. Even our very nearest and 
dearest can surprise us with their trains of thought.

So what is it that makes the contents of these boxes 
differ between you and the next person? What, for 
example, makes someone religious? Why might 
somebody’s box contain incense, worship and 
prayers, rather than disbelief?

ask a question as complex as ‘What makes 
somebody religious?’ and you’re not going to get a 
simple answer. But Will Gervais and Ara Norenzayan1 
have recently published work which suggests that 
they may have uncovered one of the first pieces of 
this puzzle.

the authors explain that current thinking is made up 
of two pathways. there’s system one, which consists 
of intuitive thinking, making quick decisions from 
information that’s easy to grab and guzzle. then there 
is system two, where thinking is more analytical and 
calculated. System two is slower, but dominates system 
one. The two systems can run in parallel, but given the 
chance, system two often overrides system one. 

Past work has shown that intuitive thinking  
(system one) makes us more likely to believe in 
supernatural agents. 

Since ‘supernatural agents’ are a pretty pivotal part of 
world religions, from Scientology to Sikhism, it seems 
probable that intuitive thinking and religious belief can 
be intimately linked.

and herein lays the possible source of doubting 
Thomas (or Thomasina). Given that the intuitive 
working of system one can be overridden by 
the analytical thinking of system two (in certain 
circumstances); increasing analytical thinking  
could allow doubts to creep in around the edges  
of religious belief.

at least, so goes the theory. and this theory was 
rigorously tested by several experiments during 
which analytical thinking was subtly increased by 
various measures. The subtlest of these was printing 
questionnaires in the sort of font that makes a block 
of text that bit more difficult to read2. All of the various 
methods of increasing analytical thinking resulted in 
lower scores of religious belief, as measured by a 
questionnaire. So increasing the analytical thinking  
of participants promoted religious disbelief.

This is just the first piece of the puzzle. Although 
analytical thinking does promote religious disbelief 
there is clearly more to the picture than that. But 
we have been given the first peek into a box that 
motivates people to do extraordinary things, and 
future inspection can only give us a greater insight 
into the strange apes, which we call humans. 

1Gervais, W.M. and Norenzayan A. Science. 336, 493-496 (2012).

 2alter, a. L., oppenheimer, d. M., epley, n. and  eyre, r.n. Journal of 
Experimental Psychology: General. 136(4), 569-576 (2007).

LoSIng MY reLIgIon
By Anna Ibbotson

By Liam Griffin

http://vimeo.com/liamgriffin
http://vimeo.com/liamgriffin


IonIC Issue 1 - CreatIng a LUng-on-a-ChIP

A team from Harvard University have designed 
a device that can mimic lung function. 
Published in Science1, the ‘lung-on-a-chip’ 

device designed by Donald Ingber and his group, 
gives some crucial new evidence on how nano-
sized particles are taken up by the body. this could 
be the first step to a laboratory tool that will allow 
us to predict responses to drugs and toxins more 
accurately.

Ingber’s group at Harvard’s Wyss Institute for 
Biologically Inspired Engineering, have designed a 
device that can reproduce many of the properties of 
the air sacks (alveoli) within a human lung including 
their interface with surrounding capillaries.

The silicone device contains two closely placed 1mm 
channels separated by a 10μm (ten millionth of a 
metre) porous flexible membrane. The entire device 
is between 1-2 cm in length: small enough to be 
integrated into a more complex microdevice in  
the future.

The membrane is coated on one side with alveolar 
cells to mimic the alveolar surface. On the other side, 
the membrane is coated with cells from the lining of 
the capillaries that surround the lung. air is introduced 
to the alveolar channel to reproduce the air-liquid 
interface found in the human lung. 

A key advance in this device is its ability to replicate 
breathing, particularly the stretching of the alveolar 
surface and adjacent capillary walls. The device does 
this using two additional microchambers either side of 
the main microchannels. 

When a vacuum is applied to these chambers, the 
porous silicone membrane and the attached tissue 
layers are stretched. this action can be cycled to 
replicate the effect of breathing.

Ingber’s team tried to further reproduce lung 
behaviour by adding immune cells to the capillary 
microchannel fluid. They wanted to try and induce 
an inflammation response. The mechanism involved 
is multistep, but ultimately leads to the movement of 
white blood cells into the alveoli. 

Within several minutes of introducing cell-signalling 
proteins (cytokines) to the alveolar microchannel, 
the team saw migration of white blood cells from the 
capillary microchannel. they crossed the porous 
membrane to emerge on the alveolar surface. Similar 
experiments using E.coli showed that within 5 hours 
white blood cells reached the alveolar surface and 
started to engulf the bacteria. 

The Harvard team went on to investigate if the device 
would replicate the lungs response to nanoparticles. 
results using 12 nm silica showed that whilst in 
static mode, little response was triggered, but when 
‘breathing’, a significant immune response was 
produced within several hours. 

The breathing movement appears to accelerate toxic-
ity and Ingber suggests that this is because it increas-
es uptake of nanoparticles into the lung membrane. 
This was confirmed using confocal microscopy, which 
showed that 70% of cells contained nanoparticles 
when experiments were carried out in 

‘breathing’ mode, a factor of 10 more than when the 
device had been static. 

The device offers a low-cost route to toxicity screen-
ing but ultimately, moves us one step closer to the 
goal of a miniaturised whole-body model that could 

predict the human physiological responses to a range 
of substances entering our bodies.

1D Huh, B D Matthews, A Mammoto, M Montoya-Zavala, H Y Hsin, D E 
Ingber, Science. 328, 1662 (2010).

CreatIng a LUng-on-a-ChIP  

By Monica Emmons

emmons.monica@gmail.com
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IonIC Issue 1 - SeXUaLLY dePrIVed fLIeS drInK More aLCohoL

Winston Churchill once described his life rule 
as ‘smoking cigars and drinking alcohol 
before, after and if need be during all 

meals and in the intervals between them’. Was he 
on to something? alcohol is so widely accepted in 
our society and what’s more unnerving is that the 
abuse of alcohol and binge drinking is vast becoming 
accepted and dare I say it a proud aspect of British 
culture.

So what brings us to drink to these extents? 
escapism. We want to feel good and forget all 
things bad and inhibiting in our lives, or perhaps feel 
nothing at all. and it certainly is not just Brits that seek 
comfort in escapism. Suppose your Vicodins and your 
Valiums, were as readily distributed in the UK as they 
are in the US, would we be abusing these drugs too in 
our coping strategies? america may be considered a 
‘sick nation’ with its worrying prescription drug abuse 
problems, but are we that different? Could the UK 
be considered a ‘drunken nation’? and with alcohol 
ranked within the top 5 most dangerous drugs, it’s 
time to begin investing our efforts into understanding 
how our social environments can modulate behaviour. 

In a new study lead by Ulrike heberlein, the brain’s 
reward mechanism was scrutinized in drosophila 
flies1. The study revealed that when sexually 
deprived, the flies exhibited a tendency for more 
alcohol consumption. the experimental set up 
entailed the pairing of male fruit flies with females 
that were either keen to copulate (virgins) or females 
unwilling (already mated). Paired up, the male flies 
were either left sexually satisfied or frustrated. 

Next the flies were allowed to choose food that 
was either spiked with alcohol or not. a correlation 
between each of the groups of flies and their 
subsequent preference for alcohol was measured. 
The scientists discovered that the flies drank 
significantly more when they were sexually deprived. 
To confirm that it was the lack of sex that drove the 
flies to drink instead of rejection, virgin male flies were 
then placed with decapitated female flies. Here the 
females won’t reject their partners per se, but can’t 
exactly copulate either.

What drove them to drink? Their actions are explained 
by the neurotransmitter, neuropeptide f (nPf). 
When sexually deprived, the flies exhibit a decline 
in NPF levels. This deficit increases reward-seeking 
behaviour and the flies act accordingly to get their 
next NPF ‘hit’, which in their social environment is 
alcohol. After sex however, NPF levels expressed in 
the brain are high, resulting in the flies staying sober 
and reward-seeking behaviour is no longer seen. 

This article evidently demonstrates a clear connection 
between sexual activity and drinking. Whilst the 
study was indeed conducted on flies, many animals, 
including us, possess similar neurological reward 
systems. These positive feelings and enjoyments are 
essential for species survival.  However, we live in a 
world that can tap into these reward systems by other 
means, allowing us to self-medicate relatively easily. 

In the society we live in, we prefer the quick pleasure 
‘fix’ rather than perhaps the more long winded  
(and arguably longer lasting) coping mechanisms 
required to equip us in modern times. 

SeXUaLLY dePrIVed fLIeS drInK  
More aLCohoL

By Thomas Lacey

The study raises very interesting questions not 
only about what measures we take to attain out 
next neurotransmitter ‘hit’, but perhaps the more 
importantly, what leads us to it? Let’s raise our glasses 
to a hopeful future whereby non-pharmacological 
reward mechanisms become as readily accepted  
in our social environment as alcohol currently is.

In the meantime, the findings from the scientific 
community are perhaps just the wake-up call we 
need. Cheers.

1 g. Shohat-ophir et al. Science. 335, 1351-1354
1 g. Shohat-ophir et al. Science. 335, 1351-1354

http://www.cargocollective.com/tomlaceyart
www.linkedin.com/pub/yalda-javadi/40/9aa/425


IONIC Issue 1 - EvErybOdy’s frEE tO wEar suNsCrEEN. but dO wE?

In the wise words of baz Lurhman “If I could offer 
you only one tip for the future, sunscreen would be 
it”. Indeed, this is great advice, but are we capable 

of following it?

aside from the obvious pain and embarrassment of 
sunburn, there is a much more dangerous risk that 
is surprisingly being ignored; the causal relationship 
between uv light and skin cancer. skin cancer is one 
of the most easily detected and preventable forms of 
cancer, but it is also the most prevalent cancer, with 
its incidence increasing annually1.

at the university of texas, a group of medical students 
were interviewed to determine their perceptions of skin 
cancer and its prevention. the results showed that the 
students understood the causes of skin cancer, but 
were unsure about the correct use of sunscreens  
and the meaning of sPf. Most of the students also 
used a tanning bed or tanned in the sun to improve 
their appearance. 

the authors report that the most common reason 
given for ignoring skin cancer warnings was that “it 
is not as scary as other cancers”, such as breast 
and lung cancer, along with the lack of realisation 
that it could actually happen to them.  the study 
showed that even well-educated medical students 
do not understand the importance of preventative 
behaviours and the level of risk that they expose 
themselves to. 

another recent study of the sun protection behaviours 
of Australian adolescents reflects these findings2.  
In general, there is a high awareness and knowledge 
about skin cancer risk and the adolescents’ attitudes 

to sun protection are very positive, yet this knowledge 
does not always translate into adequate sun 
protection behaviours.

there are many situational and motivational factors 
that affect our sun protection behaviour3; it cannot 
be explained by a straightforward lack of awareness. 
Like smoking, drinking and flossing your teeth, 
you are simply more likely to use sunscreen if your 
friends think it’s cool. the study’s authors advocate 
more school based intervention to improve the sun 
protective behaviour of the adolescents2, but how 
much difference would this really make whilst tanned 
skin remains so fashionable?

what’s more, there are a surprising number of blogs 
claiming that sunscreen causes more harm than 
good. some even claim that protecting yourself 
from uv rays is bad for you, and that the chemical 
oxybenzone, which is used in sunscreens to absorb 
uv light, actually causes skin cancer. both the 
american academy of dermatology and the food  
and drugs administration (fda) approve oxybenzone 
as safe and protective from uv rays. 

yet reading these enlightening posts encouraging 
people to be irresponsible, one could wonder whether 
these beliefs are so prevalent because they are 
convenient.  do people believe sunscreen is bad  
to justify not wanting to wear it?

1Edwards Nanyes et al., arch. dermatol. 148:392 (2012).
2 Hawkes et al., bMC Cancer 12:1 (2012).
3 Craciun et al., Int.J. behav. Med. 19:65–72 (2012).
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The gathering together of reef fish in 
aggregations for synchronised spawning is 
a phenomenal natural spectacle. Usually in 

coordination with the lunar cycle and with a clear 
purpose to reproduce, fish gather at specific locations, 
sometimes in groups of tens of thousands. rising 
rapidly to the surface of the water, they release eggs 
and sperm in a spawning rush, before retreating to  
the relative safety of the reef.

But why? 

Reef fish probably breed in this way to increase 
the chances of successful fertilisation, although it 
is possible that it is also a consequence of a lack 
of males large enough for paired mating. But it’s 
not only reef fish that do it. Other non-reef-dwelling 
species such as atlantic cod also rely on this method 
of reproduction. Northwest Atlantic cod fisheries 
famously collapsed during the 1990s, and it is from 
this species that we must learn our cautionary tale.

Once an aggregation site is discovered, fishermen 
may seasonally re-visit the site, applying high fishing 
pressure. Spawning aggregations are in fact hugely 
vulnerable to overexploitation, particularly due to 
the predictability in where and when they form and 
especially if they contain commercially valuable 
constituents. Destructive fishing practices have been 
implicated in the decline of or disappearance of 
spawning aggregations1,2 and this can be detrimental 
to the species. 

often catch data from aggregation sites is the  
only data available for population estimates.  
At aggregations, fisheries continue to achieve 

large catch volumes whether or not a population is 
teetering on the brink of collapse. this is termed the 
‘illusion of plenty’ and highlights the importance of 
adopting a broader assessment of stocks if these 
commercial species are to be managed effectively. 
Responsible fishing also includes making sure the 
natural size, age and sex structures are maintained 
so that the spawning aggregations can continue to 
function3 and may involve the enforcement of marine 
protected areas and no-take zones.

Coral reefs cover less than 1% of the ocean floor4,5  
yet they support a quarter of marine fisheries6 on 
which millions of people depend worldwide for  
their protein intake and livelihoods7. By adopting  
a responsible management approach, we will  
foster the protection and management of these 
unique species and ensure we are not taken by 
surprise when populations disappear with little 
warning. this is precisely the approach that lacked  
in north atlantic cod assessments and their 
populations shrivelled as a consequence.

1Pears r.J., Choat J.h., Mapstone B.d. & Begg g.a. Journal of fish Biology 
71,795-817 (2007).

2Sadovy Y. SPC Live Reef Fish Bulletin 13 (2005).
3Sadovy Y. & Domeier M. L. Coral Reefs 24, 254-262 (2005).
4Burke, L., Reytar, K., Spalding, M. and Perry, A. L. Reefs at Risk Revisited, 
Washington, D.C., World Resources Institute, The Nature Conservancy, 
Worldfish Center, International Coral reef action network, UneP World 
Conservation Monitoring Centre and Global Coral Reef Monitoring Network, 
114p (2011).

5Moberg, F. and Folke, C. Ecological goods and services of coral reef 
ecosystems. ecological economics 29, 215-233 (1999).

6Spalding, M.D., Ravilious, C., Green, E.P. UNEP-WCMC.
7Salvat, B. (1992). Global Environmental Change 2, 12-18 (2001). 
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A fish is probably the last animal most people 
think of as a good model for human disease, 
yet the humble zebrafish has swum its way 

to the forefront in the race to provide successful 
leukaemia treatments.

Leukaemia is the most common malignancy 
diagnosed in children, representing around 30% of all 
cancers in patients under 15 years of age1. In acute 
lymphoblastic leukaemia (aLL), too many immature 
lymphocytes are produced by the bone marrow 
leading to an inability to fight infections, a build up 
of cells in joints, organs and also anaemia and other 
complications caused by a lack of red blood cells 
and platelets. the causes of leukaemia in children 
are still unknown, so providing an effective therapy 
against the malignancy is paramount. 

Commonly, screening for new anti-cancer molecules 
use cell lines, particular cells modified to continuously 
reproduce. However potential candidates gained from 
these assays often fail the next stage of clinical trials 
in whole body systems due to additional interactions 
and organ-toxicity, which are unforeseen in a cell 
only model. Zebrafish provide a valuable method 
of screening as researchers can see the effect of 
potential drugs on an entire vertebrate organism, 
rather than a modified cell line. They are further suited 
for human drug development as, perhaps surprisingly 
to some, their immune systems are very similar 
to ours - they can even get cancer2. this makes 
zebrafish an ideal model for leukaemia studies. 

nikolaus trede of the huntsman Cancer Institute and 
colleagues3, used immature zebrafish to screen 26,400 
molecules and 5 potential compounds were found. 

toxicity studies narrowed this down to one particular 
candidate, Lenaldekar (LdK), which successfully 
reduced the number of immature lymphocytes in larvae 
and caused remission of a particularly hard to treat 
type of ALL in 85% of adult zebrafish. Further tests 
revealed that LDK also reduced human leukaemia cells 
that are resistant to other therapies and is effective in 
mice. LDK promotes leukemic cell death via an indirect 
inhibition of a vital messaging pathway within the cell 
and induces a delay in the normal cycling of the cell. 
Importantly, it does not show toxicity to other cell types. 

This is the first major success in the use of zebrafish 
for drug compound screening against human 
cancer. Questions remain as to how LDK specifically 
targets leukaemia cells and exactly how it affects the 
pathways within the cell itself. However LDK certainly 
shows promise and it is a splash in the right direction 
for zebrafish and new potential anti-leukemic drugs.

1Incidence of childhood leukaemia, Who factsheet  4.1. (2009)
2renshaw, S. a. and trede, n. S. disease models and mechanisms. 5(1): 
38-47 (2012)

3ridges S. et al. Blood. 119(24): 5621-5631 (2012)
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