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ISSUE 20
Dear Reader, hello and welcome to yet
another issue of the AU Science Magazine.
As this is our 20th issue, this edition marks
a milestone for our society. We would like
to take this opportunity to look back at our
own history using previous experiences to
help shape the future of our society. This
issue therefore contains articles connected
to the themes of previous issues, giving you
a hint of where we came from, and where
we will go from here.
We would like to take a moment to thank
all the writers and editors who have helped
us get to where we are now; we could not
have done this without the hard work of
our members, both new and old. We here
at AU Science Magazine would also like
to thank you, dear Reader, for taking an
interest in our humble science magazine;
it is for you that we create and publish this
for. We hope you enjoy this issue, and don’t
forget to keep an eye out for many more to
come!
You can find us over on Facebook, Twitter
or Instagram as AU Science Magazine. Do
make sure to check out our past issues and
blog at www.ausm.org.uk. If you have any
comments, queries, or compliments, please
get in touch!
Nicolas Scrutton and Olga Jarosinska
Editors-in-Chief
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New Drug Proves Effective in Breaking Down
Arterial Fat

Increased Blood Pressure May be Linked to Risk
of Dementia

Kieran Petrie

Anna Cranston

European DC Super Grid

Scruitinising Claims of Hormonal Damange by
Pregnancy Test

A new drug being trailed out of Aberdeen University
has proven to be an effective combatant of arterial fat
build up. Researchers used pre-clinical mouse models
and first tests were promising. They indicated that one
dose of Trodusquemine can completely reverse the effects of Atherosclerosis, the build-up of fat within the arteries, and help mitigate a large host of heart problems.
The drug inhibits a specific enzyme, called PTP1B, responsible for certain inflammatory responses, which is
typically found in an increased volume in people with
obesity or diabetes. Furthermore, it also stimulates the
action of another protein called AMPK, effectively mimicking exercise and reducing chronic inflammation.
The drug has shown to be an effective treatment for
Type 2 Diabetes, but this new research shows that the
drug can influence long-term cardiovascular disease.
Professor Mirela Delibegovic and Dr Dawn Thompson from the University of Aberdeen’s Institute of
Medical Sciences, who led the study, had this to
say, “The next step is to test the ability of this drug
to improve outcomes in human patients with developed atherosclerosis and cardiovascular disease”.

The Electrical and Electronic Engineering Research
Group at the University of Aberdeen have recently
developed a power device that will assist in harvesting power from offshore wind farms. Led by Professor
Dragan Jovcic, the team of engineers intend to implement their device in the creation of the European DC
super grid. A super grid is an electrical network that
covers a vast area. It allows high volumes of electricity
to be transferred across large distances. The European
super grid is a proposed project that would connect
European countries, and surrounding regions, using
a high-voltage direct current (HVDC) power grid. Onshore power grids rely on alternating current (AC),
whereas subsea power grids – such as the proposed European DC super grid – demand the use of direct current (DC). Until the creation of the team’s device, DC
power could only be transmitted from offshore windfarms through subsea cables. The team’s device connects large networks of windfarms to a common DC interconnector, simplifying the process of power supply
from windfarms to onshore power stations. If the European DC super grid succeeds, it would lower the cost
of electricity across the continent, increase Europe’s
power generation from renewable energy (namely
wind energy), and limit dependency on imported fuels.

Hailey Mason

Around 50 million people worldwide are considered
to have Alzheimer’s disease. With rapidly ageing populations across many countries, the number of people
affected is steadily rising. However, researchers from
the University of Aberdeen have recently detected a
link between an increase in blood pressure within
the brains of patients with Alzheimer’s Disease – an
exciting and promising finding for the disease. The
research carried out used magnetic resonance imaging (MRI), with which the team was able to detect
the presence of specific brain biomarkers associated
with the disease, using MRI data obtained from a local Aberdeen birth cohort from 1936. They were able
to specifically measure an increase in a region of the
brain commonly affected and related to memory loss,
the hippocampus. This was directly correlated to an
increase in diastolic blood pressure within the brains
of Alzheimer’s patients. One of the difficulties with the
diagnosis of the disease is that it cannot be conclusively
diagnosed until a post mortem examination has been
performed and so this recent research provides promising results for an earlier diagnosis of the disease.

Primodos was a hormonal pregnancy test first sold in
the UK in 1958. The test involved two pills, which patients took on consecutive days. If menstrual bleeding
occurred after the first, the patient was not pregnant.
If no bleeding occurred, the second pill was taken
and pregnancy would be confirmed, if no bleeding
followed. Though this method was quicker and more
convenient than the previous method of pregnancy
determination, which involved toads, two doses of
powerful hormones have the potential to be damaging to developing embryos. Within 10 years of its release, a study had been published connecting Primodos to birth defects and by 1978 it had been taken off
the market. However, on the 22nd of November 2017,
nearly 40 years later, a study by the Commission on
Human Medicines (CHM), part of the UK’s Department
of Health, found that there was no causal link between
Primodos and birth defects. Dr Neil Vargesson, Senior Lecturer at the University of Aberdeen, is currently using zebrafish embryos to investigate the effects
of Primodos on embryonic development. He believes
that the evidence provided by CHM is “outdated”.
“Nobody can say, hand on heart, that Primodos is definitely safe or unsafe. Surely the CHM are responsible
for ensuring public safety, and using data from 30-40
years ago is illogical and unscientific. Progesterone,
which Primodos is based on, is within the mother all
the way through pregnancy – which could mean Primodos is safe. But there is no modern evidence.” Dr
Vargesson urges MPs and the public to request an independent, judge-led inquiry and further tests on the effects of Primodos. His study is yet to be peer-reviewed.

Robyn Chowdhury
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are proud to sponsor this
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AU SCIENCE MAGAZINE
A leader in Alzheimer’s disease research, TauRx’s
mission is to discover, develop and commercialise
innovative products for the diagnosis, treatment
and cure of neurodegenerative diseases caused
through protein aggregation.

Are you interested in being part of a
photography committee?
Do you like photography?

SCHOOL OF BIOLOGICAL SCIENCES BALL

Then come join the Photography
Society at our AGM on Tuesday
the 20th of March at 4:30pm!

£45 Ticket Includes transport to and from campus
to Ardoe, champagne on arrival, three course meal,
Hipflask Ceilidh Band photographer, and free entry
to Institute

To run or vote for a committee position you must
be a society member. You can send your manifestos
to our email abdnphotosoc@gmail.com or to our
Facebook page https://www.facebook.com/groups/
abdnphotosoc/

Tuesday 27th March 2017
at Ardoe House Hotel and Spa

Tickets on sale Monday 12th February
2018 in the Zoology Building Foyer
Hosted by the AU Conservation Society, AU Marine
Society and the AU Zoology and Biological Sciences
Society
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NORTHERN LIGHTS
by Timothy Fletcher Roberts

“Will man ever decipher the characters which the Aurora Borealis draws in fire on the
dark sky? Will his eye ever penetrate the mysteries of Creation, which hidden behind
the dazzling drapery of colour and light? Who will venture to answer! Only the future
knows the reply.” Sophus Tromholt, 1885

Th

e name for the Northern
Lights - Aurora Borealis
was first coined by
Galileo Galilei, in 1619 AD, during
a spectacular global aurora display.
They are a physical phenomenon
that occur in the northern parts of
the Earth, a beautiful natural light
display suspended in the night sky.
They are caused by solar flares from
the sun, which excite the atoms in the
magnetosphere, the magnetic field
region surrounding the planet, and
give them enough energy to change
into a plasma state. In this plasma
state, the particles emit light and
create the Aurora display, which move
in waves and fluctuate in colour and
size.
Shades of red, yellow, green, blue
and violet form the display. Oxygen
molecules located 100 km above the
Earth produce the most common pale
green color, while the red light comes
from oxygen molecules at the high
altitude of 300 km. Nitrogen produces
the blue and purple colours. The
Lights generally extend from 80 km

above the surface of the Earth, to 640
km and these displays are cyclic and
peak roughly every 11 years.

solar event is large enough. In all the
cases, the weather conditions also
greatly affect the visibility.

The Auroral Oval is the space around
the northern hemisphere where the
lights are visible, however he same
phenomena occur around the south

With modern technology, the Northern
Lights can be tracked and predicted
using websites and apps. Using those,
you can even try to see them here, in
the north of Scotland. However, due to
light pollution, the display usually isn’t
visible in Aberdeen unless there is a
strong occurrence.

WITH MODERN
TECHNOLOGY, THE
NORTHERN LIGHTS
CAN BE TRACKED AND
PREDICTED USING
WEBSITES AND APPS.

pole. These lights are referred to
as the Southern Lights or Aurora
Australis. Although the Lights are
characteristic of the poles, they
can also become visible in parts of
southern Europe and China if the

In Scottish Folklore, the Northern
Lights are referred to as “merry
dancers”. They also have great
significance in Inuit culture. The
Lights have also been an inspiration
for many photographers and painters.
Danish physicist and a pioneering
photographer Sophus Tromholt
dedicated his life to becoming the first
person to capture and document the
Northern Lights on camera. However,
he was preceded by Martin Brendel, a
German astronomer, who managed to
take now the oldest preserved photo of
the lights, in 1892.

TIMOTHY FLETCHER ROBERTS IS AN
UNDERGRADUATE IN PHYSICS

6

AUS M.ORG.UK

CLIMATE CHANGE
by Hailey Mason

Hu

mankind has transformed
the planet. Our influence
has shrunk glaciers,
elevated sea levels, and increased
global temperatures. We engulf
the planet with industrialization,
urbanization, and unsustainable
population growth. The Earth is in
transition, but not towards a better
state.
Human activity is causing a significant
impact on Earth’s geological
structure in a period known as the
Anthropocene. Over the past 100
years, anthropogenic greenhouse
gas emissions - pollutants produced
by human activity - have caused a
substantial shift in the global climate.
Earth’s mean surface temperature
has increased by approximately 0.1°C
per decade since the late 1950s. By
2050, the temperature will increase to
1.4-2.1°C above pre-industrial levels,
with temperatures expected to double
in the Arctic. This warming process
will have dire effects on Earth’s
ecosystems.
Global warming poses a severe
threat to both terrestrial and marine
biodiversity. As greenhouse gases are
released into the atmosphere, ocean
compositions shift towards a state of
higher acidity and lower oxygenation.
These ocean-atmospheric changes
lead to fluctuations in environmental
conditions. Marine communities often
struggle to adapt to these changes,
resulting in a loss of abundance and
distribution. Ecosystems and food
webs suffer by consequence.
Rising ocean temperatures place
thermal stress on coral reefs, leading
to coral bleaching and outbreaks
of infectious diseases within coral
ecosystems. Ocean acidification

occurs when oceans absorb carbon
dioxide from the atmosphere. This
decreases pH levels in the water and
subsequently reduces calcification for
reefs and reef-associated organisms,
creating a bleached appearance.
In addition to coral reefs, endangered
and endemic species (native to
a specific geographic location)
are at particular risk; they live in
confined areas, cohabit in small
populations, and have specific habitat
requirements. These limiting factors
reduce their adaptive capacity when
confronted with climate change,
putting them at risk of extinction.
Aside from ocean-atmospheric
changes, anthropogenic threats also
include pollution and fishing.
Marine protected areas are a popular
method of conserving biodiversity
and strengthening population
resilience. However, climate change
also compromises the effectiveness
of these areas, as it reduces the
amount of suitable habitat available
for protected species. Ultimately,
marine protected areas must become
more resistant to climate-related
disturbances. To achieve this,
environmental scientists are assessing
future environmental changes within
proposed protected areas to determine
their suitability for biodiversity
protection.
Miranda C. Jones, an environmental
scientist at the University of East
Anglia, studied both targeted and
threatened marine species in the
North Sea, Northeast Atlantic, and
Mediterranean Sea. The targeted
species under examination included
the Norway lobster, anglerfish,
haddock, and others. Threatened
species included the common skate,

angelshark, undulate ray, white
skate, sandy ray, thornback ray,
and nursehound. These species
range from vulnerable to critically
endangered.
In her study, Jones used Species
Distribution Models (SDMs) to predict
the potential impacts of climate
change on the above species. SDMs
gather observations (such as species
occurrence or abundance) in the form
of numerical data and cross-examine
them with environmental data to form
estimates of how species will interact
with their environments in the future.
SDMs are useful tools for endangered
species, as they perform well with
small sample sizes.
Jones applied SDMs to ten targeted
fish species and seven threatened
fish species. She examined their
population and maturation rates in
comparison to their range areas. With
the collected data, Jones hoped to
learn how the species might respond
to future climatic changes within the
proposed areas. The data revealed that
the species would move northwards
by 2050, meaning threats within the
protected areas were less imminent
than expected. Overall, the results
provided Jones and her team with
insight on how to direct conservation
strategies within these areas.
Humankind cannot reverse its
anthropogenic footprint. Yet, we
can enact conservation strategies
similar to the one Jones conducted
in her study, ensuring that
threatened species and environments
are protected against climatic
disturbances.

Hailey Mason is a post-graduate student in
Professional Communication
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ARTIFICIAL INTELLIGENCE
by Milena Zagulak

Wh

enever the words
Artificial Intelligence
(AI) or machine learning
appear, they set a tone – futuristic
robots and machines, self-driving cars
and systems learning by themselves
in a humane way. The truth is that as
technology progresses we will find
ourselves becoming ever more reliant
on the use of AI to help us improve
and develop.
There is a strong divide even between
people related to the fields of science
and technology. One of the most
well known tech entrepreneurs
- Elon Musk - said that AI is the
biggest existential threat to human
civilization, as robots will be able to
do everything better than humans. On
the other hand, Bill Gates states that
AI isn’t a danger for our society if it
is controlled well. A similar opinion
was indicated by AI pioneer Margaret
Boden, Professor at the University of
Sussex. Her opinion is that AI is very
exciting but it has limitations and the
possibility of uncritical usage of AI
could have dangerous consequences.
Machine learning is still in the early
stages of research, so incidents
occur. In July 2017 Facebook’s
Artificial Intelligence Researchers
(FAIR) launched AI chatbots to make
conversation with each other using
human language, however, in a very
short period of time they developed
their own machine language,

8

which wasn’t understandable to
the engineers. As humans we still
have control over AI processes of
learning, but when they become, as
Musk said, smarter than humans,
there is a possibility that AI will
become unstoppable. Demis Hassabis’
DeepMind – the world’s largest
operation focused on AI- is trying
to find a solution to that problem.
Developing human-level AI project,
which will base every action on
logic (as today’s AI does) as well as
understanding and feeling human
emotions, crucial to reassure the
safety of independent AI.
Another factor we should take into
consideration is the job market. David
Lee, Vice President of Innovation
and the Strategic Enterprise Fund
for UPS (the world’s largest package
delivery company) said that “as a
society had a hundred years to move
from farms to factories, then 60 years
to fully build out a service economy
and right now the rate of change
suggests that we may only have 10
or 15 years to adjust to robotic age
that is coming.” His speculations are
validated by the World Economic
Forum’s (WEF) warning from January
2016 that robots, automation, and AI
will replace 5 million human jobs by
2020. These technologies will lead
to a large-scale loss of jobs by blue
collar and manual workers – these
roles will be automated. However,

there will be a high demand in fields
as Machine Learning (ML), including
Data Mining, Machine Vision,
Computational Statistics and other
sub-fields of Artificial Intelligence, in
less than a decade.
Besides threats that AI can cause,
there is a lot of benefits we can see
today. Gadgets can be useful, for
example. Google Pixel Buds which
can translate more than 40 languages.
(In fact, thanks to machine learning,
the Google Translator made progress
from translating only simple words
correctly to real time translation from
people’s speech). In addition, thanks
to AI we can save lives. Healthcare
Enclitic’s deep-learning system was
50% better at classifying malignant
tumours and its rate of mistakes
happening was zero, compared with
7% for the humans. Partially selfdriving cars – like Tesla – avoided an
accident thanks to the autopilot, which
was quicker to see the danger than a
human.
Uncertain as it may be, the future
of Artificial intelligence is going to
bring on further discussions about
the positive and negative aspects
of its creation. Whether we use AI’s
potential, or let it destroy us, is directly
linked to our further development of
this field.

MILENA ZAGULAK IS AN UNDERGRADUATE IN
MECHANICAL ENGINEERING
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FOOD NUTRITION
by Sarah Hilfiker

Wh

en outside the weather
is freezing, we are all
looking forward to a
warm, cosy home and a nice dinner.
Nowadays, many people are lucky
enough to have this secured. But it
hasn’t always been like that - and it
might not always be.
After the bombs of World War Two
had stopped falling, everyday life had
first to find it’s way back. Even in the
early ‘60s, food was still scarce in
Europe. In contrast, the oil industry
was booming and there seemed to
be no end to the stream of black
gold. Consequently, the aim was
high to find a way to make mineral
oil edible. Sounds yummy, doesn’t
it? But indeed, researchers such as
Alfred Champaguat found a way
to do so. They developed a process
of cultivating yeast on mineral oil.
Those tiny organisms are capable of
digesting several petroleum products,
such as methanol, paraffin wax or
oil gas. They use them as their only
carbon source. Long hydrocarbons
can be split into useful compounds
under aerobic conditions. The yeast
will grow and reproduce en-masse.
Yeast belong to the high-protein
microorganisms, who are still known
by the food-industry as single cell
protein (SCP). Therefore, when
oil was still very cheap, petroleum
companies, including British
Petroleum (BP), would build big
industrial plants to produce protein
from petroleum. As remaining
residues of mineral oil in the final

product didn’t pass health inspections,
it was fed to pigs, which were then
eaten by the human population.
But even before this procedure was
commercially established, oil prices
mounted and made the business
unprofitable. It would now be cheaper
to feed the pigs with soy or corn.

PLANTS NEED SPACE.
AND SPACE IS A VERY
LIMITED RESOURCE.
THERE IS NO SUCH THING
AS FREE SOIL.

Additionally, the end to fossil reserves
seemed to come in sight and the
environmental impact of burning
them in engines became more and
more clear. Therefore, instead of
producing food from petroleum, a
method was searched for to produce
more sustainable petroleum from
food. Two forms of sustainable
petroleum, biogas and biodiesel,
were developed. Today, biogas is
mainly developed from biodegradable
waste, such as kitchen and farming
leftovers, which are fermented by
microorganisms under anaerobic
conditions. The result is a gas
mixture with a high percentage of
methane, which can be burned like

natural gas. Biodiesel, on the other
hand, needs oils. Besides waste oil,
these are also gained from rapeseed,
soybean, palm oil and other plants.
As these are renewable resources,
they seemed to be the ideal solution
to environmental problems. But all
that glitters is not gold. While some
problems seemed solved, others
appeared. Plants need space. And
space is a very limited resource.
There is no such thing as free soil.
Where should all those plantations
go? There are two main possibilities.
They could replace current food
production plantations, but people still
need to be fed. That way, less social
problems appear, but instead we are
back to damaging the environment.
Woodland is an important storage of
carbon, which will all be emitted to
the atmosphere when cut. In addition,
less carbon is sequestered. This leads
to further global warming and the
initially ‘green’ fuels are not so green
anymore.
Researchers are trying hard to
find more sustainable materials.
Some of the newest ideas are grass,
waste cooking oil, algae, straw or
wood scraps. But there is always a
big debate over every new method
about whether or not it is actually
sustainable and good for both the
environment and the people. It further
has to be lucrative for anyone will
invest into it. Time will tell how we’ll
manage to heat our meals and our
home and produce enough food.

SARAH HILFIKER IS AN UNDERGRADUATE IN
BIOLOGY
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TALK of LIFE
Tr

ees, bushes, mosses, grasses. Regarded by many
as passive organisms, slowly growing, maybe
sometimes visibly responding to the sunlight and
water. Otherwise they don’t seem to be doing that much.
However, you would be surprised with the great amount
of interactions that wild growing plants engage in between
each other. Living in ecosystems, every tree and plant has
a special role to play, helping each other out, keeping each
other safe.
Plant communication was first reported in 1983, when a
study looked at the effect of damaging plant leaves on the
response of the plant itself and plants nearby. The authors
discovered that plants which had some of their leaves
removed had responded with an increase in concentrations
of phenolic compounds, responsible for the structural
integrity and scaffolding of the plant. Interestingly, the same
phenomenon was observed in other plants in the same
enclosed space, which were undamaged. This raised the
question, whether there was something originating from
the damaged tissue that was being sent out to other plants
to warn them about any potential danger. Later findings
showed that the communication happened via airborne
volatile organic compounds (VOCs), produced by plants
under attack, to warn others.
Plants are static and, unlike animals, are not able to escape
their predators; therefore, they must have other means of
protecting themselves. Their main enemies, herbivores,
come in all shapes and sizes, from caterpillars to giraffes,
and trees must find ways to protect themselves from them.
For example, the acacia tree, growing in the savannah, has
developed a protective mechanism to ward off predation
by giraffes. When the tree is damaged by the giraffe, it
produces a gas to warn the trees nearby, resulting in them
making their leaves less tasty to the giraffes, discourages
them from causing more damage. Even though the
neighbouring plants are successfully protected, giraffes
have been exposed to this mechanism for a long time and
they have adapted to it. They have learned to move on to
trees far enough away, where the warning signals did not
reach. Additionally, giraffes sometimes move from tree to
tree against the direction of the wind, because that way the
warning gases are not received by their next food source.

Plants
and trees
are able
to attract
predators
of their
own
enemies
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Apart from protecting themselves, plants and trees are able
to attract predators of their own enemies. This often happens
when the tree itself cannot fight the predator, due to the
need to reorganise the energy usage to fight other attacking
diseases. An example is the pine tree, which in times of
crisis, is able to attract sawflies, a type of small wasp, to
help with the invading caterpillars. The tree produces VOCs
that attract the flies, which then lay eggs in the caterpillars,
eventually killing the hungry herbivores.
However, airborne communication is not ideal, as the
plants only have a limited area of influence and the
distance travelled by the molecules greatly depends on
the weather at the moment- the wind and temperature of
the air. Therefore, it has been suggested that the airborne
method is actually meant for interplant communication,
where the plant under attack is able to warn the rest of
itself of the danger, to prevent any further damage. It is only
through eavesdropping, other plants are able to pick up on

AUS M.ORG.UK

by Olga Jarosinska

the signals and then themselves acquire resistance to the
dangers. Hence, a more stable communication pathway for
trees is using the underground root networks.
Prof Suzanne Simard, an ecologist at the University of
British Columbia, was one of the first to introduce the idea
of plant communication using roots and underground fungi
networks. Mycorrhizal fungi are a type of such underground
fungi that are able to connect with many different species of
plants, using their mycelium- root like structures. The trees
and fungi live in a symbiotic relationship, where the fungi
supply the tree with vital nutrients, such as phosphorus,
nitrogen and water, and the tree donates photosynthesised
sugars to the fungi, allowing its further growth. Apart from
this mutually beneficial relationship, other trees connected
to the fungi are also able to exchange information and help
each other. Prof Simard identified a co-operation between
fir and birch trees using such fungi network. During the
summer time, fir trees are shaded away by deciduous trees,
and therefore receive their carbon from the birch trees. In
return, in autumn, when the birch trees lose their leaves,
fir trees, with their year long needles, donate carbon to the
birch tree.
However, why would plants of different kinds help out
each other? Would it not be against the evolutionary idea of
survival of the fittest to only help your own kind? Studies show
plants can actually gain reproductive benefits from other
plants’ warnings, for example VOCs produced by sagebrush
bush made tobacco plants more resistant to insect damage.
After years of testing, the tobacco had more flowers and
seed-bearing capsules, was better off and had an advantage
in reproduction. This ability for plants to communicate and
interact with each other is key in maintaining ecosystems,
especially one as complex as old forests and jungles. Only
through cooperation and mutual help plants are able to
create ideal environments for themselves, where they can
thrive and protect each other from extreme events of cold
or drought. Additionally, plants do their best to prevent any
of their neighbours from dying, which could lead to invasion
and spread of deadly pathogens which could greatly damage
the complex networks.

Plants are
static and,
unlike
animals, are
not able
to escape
their
predators

However, all is not so rosy, and plants are living organisms
with the aim to survive by competing with others for
resources, such as nutrients and sunlight. A phenomenon
called alleopathies is when plants release compounds from
their roots into the soil and after decay or modification by
microbes, they become toxic when taken up by other plant’s
roots. These toxins often prevent growth of the infected
plant. This way, the toxin producer is able to grow and spread
in the area amongst others. It is how new ‘alien’ species for
the area are able to successfully take over habitats. Even
though alleopathies occur, they are a natural phenomenon
and because of the balanced out communication between
all the organisms, forests are able to survive.
Plants- seemingly so peaceful and silent, are constantly
communicating with each other. Through mutual help, they
are able to survive and thrive together, making each part of
this huge puzzle vital for the work of the whole system. The
only thing we as humans can do is learn, admire them and
make sure not to disturb them in this life giving dialogue.

SPRING 2018
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PHOBIAS
by Karolina Tothova

Ph

obias, an irrational fear of
an object, situation or space,
have been studied for centuries. In the past, people who became
instantly paralyzed by extreme fear
might have been labelled as attention
seeking or simply crazy. Luckily, nowadays phobias are well recognized and
taken seriously.
Phobia sufferers have to deal with
symptoms such as increased heart
rate, overwhelming panic, or even
complete paralysis, which can be
both stressful and frustrating. When
looking for the causes or etiology of
a phobia, behavioral conditioning
has traditionally been proposed as an
appropriate explanation. However,
according to the Diagnostic and
Statistical Manual of Mental Disorders
V., traditional understanding of
‘classical conditioning paints only a
small part of a much larger picture.
Interestingly, genes are thought to
play a much bigger role than ever
suggested.
Scientists working at the Virginia
Institute for Psychiatric and
Behavioral Genetics regard “phobia
proneness” as an important factor
in phobia development. For specific
phobias, they estimate that genes
contribute up to 40% of the etiology
of common phobias. The original
research has also been replicated

more recently, using an exclusively
male sample of 1198 twins, concluding
that heritability alone accounted for
around 34% of the cases. For instance,
Norwegian psychologist, Svenn
Torgersen, suggests that heritability of
a phobia is almost twice as significant
an aspect for female participants,
compared to their male counterparts.
These results, were most prominent
for animal phobias, which is supported
by current evolutionary thinking. This
suggests that the overwhelming fear
of certain animals is not triggered
by learnt behavior, but is instead
encoded in one’s genes as a remnant
passed down from our ancestors. This
is in accordance with the fact that
the most feared animals globally are
spiders and snakes, which could be
poisonous, hence the development of
mechanisms by which to avoid them.
Evolutionary theorists suggest that
this was the starting point in the
formation of animal phobias where,
in order to survive, a human was
forced to associate a particular spider
with danger. As evolution progressed,
this association was generalized
to include all spiders, as it can be
difficult to differentiate a poisonous
species from harmless one. Avoidance
eventually became the safest tactic.
The suggestion here is that this
behavior was encoded so deeply in
the genes that it has been spread over

generations and generations until
today it is observable in a significant
proportion of the population. However,
this theory is only applicable for the
most common animal phobias and
doesn’t offer a universal explanation
for the causes of all phobias.
Nevertheless, as according to the
American sociologist Kessler,
“family studies suggest that phobias
are familial, but cannot clarify the
origin of this family resemblance,”
making genes a significant factor.
This is true whether or not we look
at it in a smaller picture of being a
family trait, or in broader terms as
the development of an evolutionary
process over many generations.
Although, as Kessler emphasized, the
full story behind the genes hypothesis
is yet to be completely understood. It
carries a reminder that the classical
approaches are inevitably questioned.
Indeed, it is the challenge of modern
science to account for different
aspects of human behavior, of
which phobias serve as an excellent
example. However irrational they may
seem, to claim that they arise strictly
from previous experience is only a
part of the story. In light of the ideas
proposed above, and in the search for
answers, a hereditary explanation may
yet have a bigger role to play.

Karolina Tothova is an undergraduate in
Psychology
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NO WAY OUT
by Nicolas Scrutton

On

e of the conundrums
of modern medicine is
the appearance of novel
diseases as we learn how to manage
the established ones. Cancer has
become the second largest cause of
death globally, with the number of
cases expected to rise about 70% over
the next two decades. Why is cancer
so difficult to handle, and what are
we doing about it? Recent research
may have just given us a new way of
tackling this problem.
Cancer, in basic terms, is the result
of a cell’s unregulated growth and
division. Normally, there are several
processes that keep a cell’s growth
in check. Mechanisms, both cellular
and genetic, work together in order
to regulate growth. Oncogenes,
which promote cell growth, are
balanced out by tumour suppressor
genes. Cell cycle regulators, such
as the protein p53, check for DNA
damage and decide whether a cell
undergoes apoptosis, otherwise
known as programmed cell death.
When functioning properly, these
mechanisms keep us healthy and
cancer-free. However, as with all
good things, complications may occur.
Mutations in our genetic code can
arise naturally over time, or due to
chemicals known as carcinogens. As
we age, these mutations accumulate,
increasing the likelihood of one
affecting a crucial regulator, and
causing cells to become cancerous.
Given this, unfortunately, as our
length of life improves, so does the
chances of a regulator being mutated.
Cancer is not a new issue.
Governments allocate huge portions
of their research budget to developing
treatments. From chemotherapy to

anti-cancer drugs, all have varying
advantages and disadvantages.
A major setback in finding new
approaches to cancer treatments
is the development of resistance to
various treatments by the cancer cells.
The concept is like that of antibiotic
resistance found in various bacteria;
if a treatment doesn’t eradicate all
cancer cells, those with a resistance
to the treatment, be it via drug
resistance or modification of the
target gene, survive to proliferate.
Given the metastatic, or spreading,
nature of cancer cells, they are
notoriously difficult to get all at once.
However, a recent study carried out at
Northwestern University in the United
States, proposes a tentative solution.
The potential treatment revolves
around a process known as
RNA interference, or RNAi. This
mechanism has been widely studied,
with numerous journals publishing
findings since 2002. The process
involves small fragments of RNA,
transcribed from DNA, known as
siRNAs (short-interfering RNAs),
shRNAs (short-hairpin RNAs), or
miRNAs (micro RNAs) binding to
complementary sequences on mRNA
molecules, blocking their translation
and protein expression, as well as
promoting the silencing of the DNA
from which it was transcribed, via
association with various protein
complexes. siRNAs, given in
conjunction with anticancer drugs,
have been suggested as a method of
overcoming cancer drug resistance,
and have been previously used to
identify gene sequences critical for
cancer cell survival by . The study,
carried out by Dr. Marcus Peter,
Professor of Medicine, Biochemistry
and Molecular Genetics at

Northwestern University, investigated
siRNAs and shRNAs specific to the
death receptor CD95, and its activator
molecule CD95L. When produced
these siRNAs and shRNAs, were shown
to not only block the production
of their specific proteins, but also
activate several parallel deathinducing pathways. This multiplepathway activation has been termed
DISE (Death Induced by Survival gene
Elimination), and was observed to
inhibit the development of resistance,
as cells did not have sufficient time
to counteract all of the apoptotic
pathways. “It’s like committing
suicide by stabbing yourself, shooting
yourself and jumping off a building
all at the same time,” Dr. Peter stated.
What’s more, using these si- and
shRNAs in vivo in mice with human
ovarian cancer grafts, tumours were
successfully treated with no toxicity
seen in the subjects.
The study arose from a frustration
felt at the state of cancer treatments
available today. While survival rates
of cancer patients have been steadily
increasing, the large majority of it
is due to better detection methods,
allowing us to treat the cancer before
it spreads. The treatments themselves
have not significantly improved. “If
you had an aggressive, metastasizing
form of the disease 50 years ago, you
were busted back then, and you are
still busted today,” Dr. Peter argued.
Perhaps his study will pave the way to
the development of treatments able to
overcome resistant cancer lineages.
It may yet be possible to ensure
humanity longer lives, without fear of
this deadly disease.

NICOLAS SCRUTTON IS AN UNDERGRADUATE IN
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MUSIC
and the
BRAIN
by Anna-Maria Leipner

Music is an integral part of our
everyday lives.
You might hear it drifting over to you
from a store or blaring out of a car racing
down the street. When was last time you
made the trek to work or school without
listening to music on your iPod? Music is
all around us, influencing our mood and
our actions, but how does it affect the
most important organ in our body: the
brain?
Past research has primarily focused on
the effect of music on cardiovascular
physiology. It is now a well established
fact that classical music lowers both heart
rate and blood pressure, but how music is
processed and then influences the brain is
not yet well understood.
When you first hear a tune, it is picked
up by your outer ear where the sound
waves are conducted to the eardrum,
also known as the tympanic membrane.
The vibration of the sound waves then
leads to a vibration of the tympanic
membrane, causing the movement of
the ossicles against the oval window
of the cochlea. The ossicles, three of
the smallest bones in the human body,
are located in the middle ear and are
most commonly known as the malleus,
incus and stapes. Their vibration causes
movement of the fluid within the cochlea,
which is transmitted along the basilar
membrane. Depending on the movement
of the basilar membrane, small hair
cells, containing cilia, begin to move.
The movement of the hair cells is what
causes the increased or decreased firing
of connected neurons within the auditory
nerve, transmitting to the brain.

Music can have calming and beneficial effects
for the brain and the nervous system.
Information from the auditory nerve
is transmitted through the pons in the
brainstem, where duration and intensity
of the sound is processed. Impulses then
move through the different parts of the
brain- through the thalamus, then into the
primary auditory cortex, which is located
in the temporal lobe of the brain. There,
the pitch and rhythm of the sound are
sensed and impulses move through the
secondary auditory cortex to help evoke
a reaction to the sound just heard (eg.
speech). The auditory cortex however
isn’t just activated when you hear music,
thinking of music alone will cause the
neurons to fire. Imagine your favourite
song playing in your head right now:
it will activate the same neurons and
pathways, as if you heard the music in
your ears and not just in your mind.
Listening to music that is deemed
relaxing (such as classical music) or
particularly emotionally stimulating
(the kind of music that send a chill
down your spine), has been correlated
with a subsequent release in dopamine.
Dopamine is a neurotransmitter within
the brain that typically activates the
reward pathway, which is usually
stimulated in response to pleasure
activities, such as food, drink or sex.
The anticipatory phase, right before a
particularly thrilling part of a melody is
also associated with dopamine release.
This ‘trains’ the brain to view listening
and playing music as a pleasurable
experience that should be repeated.
What about the people who don’t just
listen to music, but have dedicated their
lives to creating it? Does learning and
playing a musical instrument affect the
structure of your brain? Simply listening
to music will not greatly affect the
structure of your brain. It will only alter
the levels of particular neurotransmitters
and hormones within your body, as a
direct response to listening to music.
However, learning to play an instrument,
learning to sing and creating your own
composition, from a young age onwards,
can lead to beneficial structural changes
within the brain.
When learning to play an instrument
you have to learn how to transfer the
musical notes written on a piece of paper
into a movement of your fingers or lips
and then be able to tell if the sounds
produced are correct. Consequently this
training leads to an increased volume
of grey matter, consisting of neuronal
cell bodies, in the primary motor and
somatosensory areas of the cortex. There
is also increased grey matter volume in

the auditory and visuospatial regions of
the brain, indicating that more neurons
were recruited there and a higher
number of synaptic connections between
neurons have formed. Research shows
that these changes do not result from a
predisposition to music, detectable in
early childhood, but more so from years
of practice as a musician. Therefore
these changes are use-dependent; if you
do not train your brain, the functionality
will decline. The structural changes are
however limited to areas within the brain
related to auditory processing.
Functional differences can also be
observed between musician and nonmusician brains. Functional magnetic
resonance imaging (fMRI) studies on
professional piano players have revealed
that less cortical activation is required
for complex finger movements in
musicians, compared to non-musicians.
This shows that through constant practice
these musicians require less neuronal
activation to perform the same tasks as
non-musicians. Furthermore, research
has shown that continuous practice of a
musical instrument can even enhance
word memory.
Since it has become clear that music
can have calming and beneficial effects
for the brain and the nervous system,
music as a form of therapy has been
implemented in a multitude of ways.
Music can have a wide range of cognitive
effects, including improved mood and
concentration, as well as decreased
anxiety, stress and anger. Continuous
music therapy in patients with
Alzheimer’s Disease, a neurodegenerative
disorder associated with increasing
cognitive decline and memory loss,
has proven to raise melatonin levels.
Increased levels of this hormone have
contributed to a more relaxed and calm
mood in patients, who often show agitated
behaviour due to their condition. Music
has also proven to enhance behavioural
and interpersonal skills in children
with autism, and it is even used in the
management of intense or chronic pain,
following trauma.
Music inevitably touches everyone’s lives,
causing minute, but beneficial biological
changes, undetectable to the naked
eye. With every new melody, the brain
becomes stimulated and learns a little
more, something to keep in mind the next
time you turn on your favourite song.

ANNA-MARIA LEIPNER IS AN UNDERGRADUATE IN
NEUROSCIENCE WITH PSYCHOLOGY

EARTHQUAKES
by Elaine Yu

Ea

rthquakes have always
caused great devastation to
societies and their infrastructure. The most tectonically active area,
The “Ring of Fire”, is found around
the edges of the Pacific Ocean, where
90% of all earthquakes on Earth
occur. The causes of these events
are different plate movements and
technologies such as apps are being
developed to warn potential victims of
the impending earthquakes. What do
you do if you find yourself stuck on the
brink of an earthquake?
In September 2017, two earthquakes
hit Mexico within twelve days,
leaving a death toll of over 300,
with numerous buildings gone and
families destroyed, making this the
worst Mexican tragedy since the 1985
earthquake. The reason Mexico is
so prone to earthquakes is because
it lies on three different tectonic
plate boundaries; the Coscos, North
American and the Pacific plate. The
Coscos plate is a subduction plate,
meaning that it slides underneath the
North American plate, causing build
up of stress in the crust. Over time,
tension becomes too much and is
released in the form of an earthquake.
This was the cause of both
earthquakes, the first being magnitude
8.1 out of 10 and the second being
magnitude 7.1.
Another set of earthquakes were
the two in 2004, called the Parkfield
Earthquakes. In September, a
magnitude 6.0 earthquake struck

central California near the town
Parkfield. The San Andreas Fault,
found across western California, is
a strike-slip fault, a discontinuity of
rock, where two plates move past
each other horizontally. In this case,
the Pacific and North American
plates were the plate boundaries, and
their movement of the plates at the
boundaries caused the earthquakes
to happen. Due to the recurrence of
the tectonic movements, Parkfield has
been receiving moderate earthquakes
at regular intervals, with four
earthquakes occurring between 1857
and 1966.
In December 2005, the Lake
Tanganyika earthquake, measuring a
magnitude of 6.8, shook East Africa.
The earthquake was caused by the
Great Rift Valley, a trench, which is
a divergent plate boundary, meaning
that two tectonic plates are drifting
apart from each other. This stretches
and thins the crust, provoking
earthquakes to occur.
In addition to earthquakes, volcanic
eruptions and tsunamis sometimes
follow, causing even greater tragedy.
There was the 1991 eruption of Mount
Pinatubo over the Philippines after a
7.8 earthquake in the previous year.
This eruption became the second
largest of the century and the largest
ever to strike such a densely populated
area. The effects of this disaster
caused the global temperature to
drop by 0.5°C and a $100 million in jet
damage. Rice paddies and sugarcane

fields were covered by the volcanic
ash and many still cannot be used
today.
Another example was the prolific
Japan earthquake in 2011, which
caused a tsunami to surge and
destroy the Fukushima nuclear
reactors cooling systems. Radioactive
chemicals are still leaking into the
sea today, harming many sea life and
plants. According to the Japanese
government, more than one million
buildings were destroyed, costing the
country $199 billion dollars.
In order to prevent such disasters,
seismologist Thomas H. Jordan of
the University of Southern Carolina,
envisions a mobile app that will
forecast future earthquakes. He thinks
that one day a real-time map will be
able to show where large earthquakes
are most likely to occur, saving
millions of lives. The information
would be based on an increase of
seismic activity in a particular region.
However, before apps as such are
reliable and developed, what can you
do when you find yourself during a
potential earthquake? The American
Red Cross suggests you to DROP,
COVER and HOLD ON to furniture.
They also suggest to move as little as
possible since most injuries happen
when people are moving around.
Therefore knowing this, we will
be much safer in the future if an
earthquake does occur.
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HOT WATER
by Annemarie Held

Be

ing a former student of
Water Science, water
quality matters to me.
Coming to a new country meant first
and foremost checking the water
quality and I was pleased with what
I found: “UK drinking water is of the
highest standard, at a record level
of quality and among the best in the
world” (Water UK). ‘Well’, I thought,
‘That is nice’ and looked into the
supplier’s’ water reports for the past
few years (provided by Drinking
Water Quality Regulator Scotland).
Promisingly, they were somewhat
better than in Germany. There were
only a minimum number of minor
and even fewer major public health
incidents. This meant I would be able
to continue drinking tap water and not
worry about low hygiene standards.
After my arrival in the UK I quickly
realised I was not the only foreigner
to notice a strange phenomenon:
why are there two taps at every sink?
Do they want me to burn myself?
Especially since the hot water here
seems to lack a temperature limit.
I posed these questions to my first
British acquaintances who responded
that it is one of the first things you
learn as a child: switch between hot
and cold water rapidly to make up
for the temperature difference. They
also told me: you are not supposed to
use hot water for cooking or drinking.
Needless to say, I don’t drink from the
hot tap, but for cooking I strictly use
hot water as it takes less time to boil.

So how does this all add up?
Receiving warnings against hot
water consumption and my own
experiences of hot water coming with
a barely noticeable, yet present, smell
and slightly off colour. Along with
this, having separate hot and cold
water taps increases the potential
for growth of (hyper)thermophilic
(heat loving) and psychrophilic (cold
loving) bacteria in the pipes, due to
favourable and stable conditions. How
is it then that British tap water claims
to be 7th best in the world in terms
of quality and rate of public health
incidents?
In order to answer this question two
aspects must be considered.
First; a definition for Drinking-Water
Quality is needed. According to the
World Health Organisation (WHO),
freshwater used for drinking, food
preparations and personal hygiene
must be accessible to all people and
must be “free of tastes and odours” as
well as colourless to be accepted as
clean and safe. Additionally, it must
follow the “Guidelines for DrinkingWater Quality”,4th Edition, 2017,
which set out the microbiological,
disinfectant, chemical and radiological
principles.
Second; the origin of the double tap
system must be investigated.
The answer is included in 1999th
Water Supply Regulations by Southern
Water and lies in the source of hot and

cold water. Cold water comes from
suppliers into every household, where
it is split up to the boiler and the
drinking-water taps. Hot water in most
British households is produced by a
central boiler, and is then stored in a
tank either in the loft or the basement
until use. These tanks are often open,
or at least not tightly closed. Therefore
they can be infiltrated by external
(microbiological) contaminants
and can contain lead and copper
complexes from the pipes and tank
walls. Because of these health hazards
and the unknown storage duration,
hot water is considered a fluid of
category 3, which “represents a
slight health hazard because of the
concentration of substances of low
toxicity”, according to the Water
Regulation Advisory Scheme. In
light of this, a double check valve
is installed to prevent backflow and
contamination of the fresh water
pipes. The hot water is strictly
separated from the fresh (cold)
drinking water. Since the cold water
is not stored in open systems and is
used directly it is of high quality when
drawn.
Consequently, hot water in these
affected UK households is not
considered Drinking-Water Quality
and accordingly should not be used for
food preparation or drinking. So next
time you are about to cook, first check
your tap and remember: not all single
taps are mixer taps.
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MEDICAL ETHICS
by Robyn Chowdhury

Ov

er the last century, extensive
research and the establishment of anti-retroviral
therapy have secured a steady decline
in mortality rates from HIV. However,
in certain populations, HIV is still a
massive health concern – particularly
for people who inject drugs (PWID).
PWID face an incredible increase in
HIV risk, currently at 28 times that of
the general population.
Advocates for the heath of PWID have
to navigate numerous barriers in
order to support those at risk. As use
of injectable drugs remains illegal in
many countries, the final obstacle to
treatment for PWID may be the law
itself.
Though there are effective risk
reduction schemes for PWID, these
are not always accessible. Opioid
substitution therapy (OST), where
methadone or buprenorphine provide
non-injected, individually assessed
doses to PWID, has been proven to
reduce illicit opioid use, drug-injecting
and needle-sharing behaviours. The
longer-lasting effects of the opioid
substitutes, and the retention of
sufferers in therapy, ensures that they
have a lower risk of social disruption
from withdrawal and that they can
receive psychological attention. Sadly,
though OST has been endorsed by the
World Health Organisation, it remains
illegal in countries like Russia, despite
54% of its newly diagnosed HIV cases
in 2015 being in PWID.

Another essential harm reduction
initiative for HIV prevention is needle
and syringe programmes (NSPs).
These programmes provide PWID
with clean needles and equipment to
reduce transmission of blood-borne
viruses. Although these schemes are
widely available in most countries,
social pressure can prevent PWID
from accessing them. A small study in
Tajikistan found cases of pharmacies
refusing to provide NSPs, abusing
those who needed them, or calling
the police. Moreover, many countries
which provide NSPs do not provide
enough needles per person to
effectively reduce HIV risk.
Complex socio-political factors create
not only a barrier between addicts and
recovery, but also a barrier between
scientists and their research. When
research may put individuals at risk
of overdose after the trial, or when
research may be halted due to legal
complications, affected PWID may
never reap the benefits of the research
conducted with, and for, them. The
same can be said when research
is conducted in poorer areas and
consequently PWID in those areas
cannot afford the resulting treatments.
Addictophobia, classism and racism
form a complex web around policy
decisions related to PWID, and
scientific intel is often overlooked in
favour of public opinion.
The conflict of interest between
scientists and the law adds an
element of uncertainty about research

findings regarding PWID. Evidencebased approaches to treatment and
prevention do not always align with
public opinion or existing laws.
Occasionally, extreme circumstances
can prompt re-evaluation of these
laws. An outbreak of HIV in Indiana
forced policy-makers to reverse
the ban on needle exchanges in
2015. Despite this, needle-exchange
programmes have been closed down
in two Indiana counties this year, one
due to moral concerns.
Arguments against NSPs, and OSTs
are largely based in morality. Some
argue that providing PWID with a
safe methods of drug use and opioid
substitutes to combat addiction is
detrimental and encourages drug
use. These arguments have a striking
similarity to abstinence-based sex
education in the USA – an educational
technique based in the idea that
prevention is better than cure. To
some, maybe this is appropriate.
Maybe, for the privileged few, they
have no interaction with drugs or
people who do them. To them, this
Is but a hypothetical concern. But
for people living in poorer areas,
areas with high unemployment and
prejudice, interactions with drugs
are almost inevitable. Medical ethics
states that everyone is deserving
of treatment – and should have no
“loop-hole” for whether this treatment
aligns with the moral values of those
in society whose lives are not in
danger.
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ANATOMICALLY CORRECT
by Julia Vallius

Ho

w has history morphed the
concept of the human body?
The idea of ‘understanding
ourselves’ is part of a long tradition
in human history. Figuring out the
human body reaches far beyond being
able to cure illnesses and extend our
lives; it also gives us a more philosophical basis. Knowing what we are
made of, wondering if we have a soul
etc. are questions that help us understand what it means to be human.
Anatomy is one of the many areas
in science that has been in a
constant flux throughout time. The
understanding of our bodies that we
have today is the result of countless
alterations, experiments, dissections,
and assumptions. Starting in Antiquity,
the concept of human anatomy
appears much simpler than today’s
understanding. Mesopotamia and
Egypt are some of the first civilizations
with records on medicine. In
Mesopotamia, the concept of disease
interpretation was largely omenbased; with the use of divination and
hepatoscopy (inspecting the livers
of sacrificed animals). The Egyptian
Edwin Smith papyrus provides 48
case reports about injuries, wound(s),
prognosis and treatment and use
of animal medicine. Healers, who
combined religious and medicinal
‘cures’ for their patients, were also
common in Ancient Egypt. What
separates these two civilizations
from the Greeks is the idea of divine
intervention. The core understanding
of their bodies was drawn from the
notion of gods affecting their health.
What really grasped the attention
of everyone were the ideas that
the Greeks brought into medicine.
Hippocrates, being a legendary
figurehead in medicine, brought in
modes of understanding the human

body that reverberated for centuries
to come. As Mark Schiefsky, Professor
of Classics at Harvard University,
puts it, “The Hippocratic treatise On
Ancient Medicine is a key text in early
Greek thought”. The Hippocratic
Corpus included philosophical texts
(The Art) and case notes (Epidemics).
Health and disease were capable
of explanation by reasoning about
nature, independently of supernatural
interference. For example, hens’
eggs offered models for human foetal
development. Other aspects like
the four humours (chymoi) were
prevalent aspects of human anatomy;
blood, phlegm, yellow bile and black
bile.
Medieval concepts of the human body
(in Europe) are generally assumed to
be a continuation of certain Antique
modes of thought in medicine, but
very little development in terms of
technical understanding seems to
have taken place over the course of
the medieval period. It is important
to keep in mind that dissection was
forbidden during this time, making it
extremely difficult to study the interior
of the human body. However, it is
worth noting the significant leaps in
anatomical thought that was made
in the Arabic world during this time.
Translations and developments in
terms of illnesses, parts of the human
body, such as the eyes, were greatly
influential and led to people in the
Renaissance to blossom with new
concepts and ideas that pushed them
closer to our ‘modern’ understanding
of our bodies.
Approaching the Renaissance period,
we come to what we know as the
Early Modern period. As Jeremy
Black, Professor of History at the
University of Exeter, puts it the
Renaissance and the Reformation

marked “a sharp break from the
values associated with medievalism”.
Renaissance humanism contributed
to a re-emergence of Classical
thought and ideas that developed
and increased willingness to discover
new things. More dissections and
experiments were conducted, building
off abandoned Classical knowledge.
Moving through the Scientific
Revolution, we see and recognise a
lot of people whom we know today
as being the biggest contributors to
modern scientific thought. European
scientists and their publications
increased steadily over the 1600s,
Royal Academies were founded in
the 1700s, providing a podium for
intellectuals to come together and
conduct experiments. People like
Francis Bacon, William Harvey and
Isaac Newton conducted experiments
and legal dissections developing
almost modern methods of scientific
understanding.
Carrying on from the Scientific
Revolution, people have continued to
evolve and develop our understanding
of the human body. From the
emergence of developmental anatomy
in the 19th century, Henry Gray’s
first inexpensive and accessible
medical textbook for students to the
emergence of molecular biology and
technology: things that enables us to
probe deeper into the nature of our
bodies.
Our philosophies about our bodies
have drastically changed over
centuries, but if it weren’t for these
shifts in modes of thought, anatomical
knowledge may not be where it is
today. Maybe the way we view our
bodies today will be seen as ‘medieval’
in centuries to come.
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TEACHING SCIENCE
by Beverley Clay

Sc

ience has always been of
fundamental importance
to society, so the way it is
taught should also be a top priority.
However, have a quick skim through
the number and tone of articles, and it
fast becomes clear that many people
are not content with the way science
is taught in schools today. This ranges
from tips and tricks on how to get
teenagers interested in science, to
how to better teach all the subjects
which fall under this umbrella term.
Overall it is very clear that something
must be done. One study, run by A.
T. Kearney, a management consultant company, reported that interest
in science fell dramatically over the
course of secondary school, with the
percentage of boys reporting interest
dropping by 42%, and girls by 53%.
One approach to this problem is to
improve how science is taught. A new
set of standards (‘The Next Generation
Science Standards’) are being put in
place across the United States, trying
to shift the focus of science teaching
from the theoretical to the practical.
The aim is to teach science in a
similar way to sports, building up an
interest and a practical understanding
before becoming too inundated by the
theoretical ideas that lie behind. This
isn’t to say that none of the theory will
make it into the curriculum, it is more
about cultivating ‘a higher level of
understanding’, according to Michael

Wyssession from Scientific American.
There will also be a bigger focus on
climate science, which at this point
in time will prove to be essential.
This curriculum will naturally not
prove easy to implement. It requires
an upheaval of the current system,
meaning money, time, and energy will
need to be funnelled in to get this off
the ground. There is also the potential
problem of focusing on climate
science in an era of climate change
deniers. This does not mean that these
new standards can’t take off though,
and perhaps this initiative will inspire
similar programmes around the globe.
Another problem is the lack of
teachers. According to Anna Bawden,
a deputy editor from The Guardian,
there are fewer individuals signing
up to become science and maths
teachers, like in Britain for example,
if not farther afield as well. And it is
not only a lack of new teachers, but
also the task of retaining current
teachers. More and more current
science and maths teachers are
quitting, or considering doing so.
Naturally, this is causing problems,
especially in the disruption of school
children’s education. Clearly, there
is a need for a fresh crop of teachers
who are willing to commit to teaching
and, equally importantly, inspiring an
interest in science among school kids
that lasts them after school.

However, it may be that an interest in
general science isn’t the problem. Tom
Chivers, a former assistant comment
editor, noted for The Telegraph that
popular science books remain as
popular as ever. Readers continue
to engage voluntarily with science
beyond school age, buying books
which deal with fairly complicated
explorations of pretty hefty topics. It
would appear that people do maintain
a certain level of interest, to the
point that they individually pursue
more knowledge and information
on subjects which they may not
fully understand. Surely, this can
only be good news. But perhaps it is
the formatting and presentation of
this information which is making a
difference. According to Alexander
van Tullekn, a writer for the Times
Literary Supplement, one of the main
reasons science books do so well is
their ‘ability to inspire awe’. This
may mean that a retention of interest
in science throughout school could
come down to a mixture of simple
factors, such as the ability to be that
bit more interesting and engaging.
In any case, it would certainly do the
science curriculum no harm to relate
more to students’ everyday lives,
demonstrating the importance and
relevance of science outside of the
classroom. This is not to dismiss the
way science is currently taught, but
perhaps it is due a bit of a shake up.
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SOCIAL MEDIA
by Lewis Bleau

Wh

en someone says social
media, the first thing most
people think of are Facebook, Twitter, and Instagram. With
these platforms providing us with such
a vast means of interconnectedness
we can easily find ourselves sinking
hours of the day into them without
knowing it. How much time online is
too much? Is there a risk of becoming
addicted to social media?
Whether you’re at work, in class,
out with friends, or even in bed, it’s
possible to access social media. It
surrounds us. For many people, it
has become a staple in their everyday
lives. According to the latest statistics
from 2017, there are over 2.8 billion
people using social media. With
almost 40% of the world’s population
on these platforms, it’s a safe bet to
say that nearly everyone is affected
or knows someone who uses social
media.
Although addiction to social media
is not recognised by the Diagnostic
and Statistical Manual of Mental
Disorders (DSM), it still has many
traits generally associated with
serious substance abuse disorders.
Such traits include using the addictive
property to improve the user’s
mood and a constant preoccupancy
with this property. So, what is an
addiction? Simply put, something
is considered an addiction when it
takes up large portions of your time
and has a negative impact on your

responsibilities, such as basic hygiene
and work. A lack of control or a
compulsion to carry out the action is
often also attributed to addiction.
So, is it possible to become addicted
to social media? The evidence
suggests that this might be the case.
Mauricio Delgado, a professor at
Rutgers University in New Jersey,
discovered that interactions carried
out on social media platforms released
the neurotransmitter dopamine.

WHETHER YOU’RE AT
WORK, IN CLASS, OUT
WITH FRIENDS, OR EVEN
IN BED, IT’S POSSIBLE TO
ACCESS SOCIAL MEDIA

Dopamine is primarily released in a
part of the brain called the Ventral
Tegmental Area (VTA). This area
becomes stimulated when we receive
praise or have positive interactions
with others. It is frequently called the
“reward centre” of the brain. Delgado
discusses the negative conditioning
that can arise due to a dependency
on this pleasurable feeling. Even
something as vague as your phone
buzzing will stimulate a dopamine

rush in your brain if you experience
an addiction to social media.
Ultimately, this leaves the user with
a longing for more of the thing that
causes their rush - in this case, praise
and communication received on social
media.
Evidently, it is possible to be addicted
to social media. But who is most likely
to be affected by this addiction? As
mentioned previously, it can affect
anyone. However, a study published
by the Journal of Media Education
found that 97% of students get
distracted by social media during
class time. Without a doubt, this has
a negative impact on a student’s
academic progress in what is arguably
the most important time of their lives.
Xai Bai, a professor of information
management at the University of
Connecticut, says that those who are
“looking for happiness, fulfilment, or
a sense of belonging” are also liable to
be at risk of developing a social media
addiction.
Ironically, it seems that social media,
something designed to increase our
ability to connect with people, often
creates a detachment from others
when abused. There’s no denying the
benefits of social media; its unrivalled
ability to connect with others all over
the globe is astounding. However,
like anything in life, we must show
constraint and moderation in order to
reap the benefits without dealing with
drawbacks.
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GENE EDITING
by Aminta Chansiriwongs & Jakub Krstev

Wi

th cancer being one of the
leading causes of death
worldwide, recent advances
in the idea that development of
the CRISPR-Cas9 genome editing
technique can potentially lead to
successful cancer immunotherapy,
or treatment based upon the body’s
immune system, is exciting. Lead
researcher Dr. W. Nicholas Haining,
a pediatric oncologist and lecturer
at Harvard Medical School, along
with his multidisciplinary team at the
Dana-Farber Cancer Institute, have
recently revealed new drug targets
through the investigation of tumor
genes using a novel application of
CRISPR-Cas9.
In an article published in Nature
earlier this year, one of the key
findings of Haining’s team was that
elimination of the Ptpn2 gene in
tumor cells increased efficacy of PD-1
inhibitors, or so called programmed
cell death protein 1 inhibitors, thereby
increasing the ability for tumor
destruction by the immune system.
Around 2,368 genes expressed on
melanoma tumor cells at a detectable
level were systematically cleaved by
the Cas9 endonuclease and injected
into mice that had been treated with
various immunotherapy drugs. This
confirmed previously identified

genes that are targets for current
immunotherapy methods, but also
highlighted the Ptpn2 gene as a
possible new target for treatment.
Results indicated that Ptpn2-null
melanoma tumor cells were markedly
sensitized to the effects of PD-1

THE CRISPR-CAS9
GENOME EDITING
TECHNIQUE CAN
POTENTIALLY LEAD TO
SUCCESSFUL CANCER
IMMUNOTHERAPY

blockades, with observed slower
growth rates and apparent volume
depletion in comparison to mice
treated with the overexpressed gene
and the control group.
In theory, administration of PD-1
inhibitors alone should decrease
the chances of tumor development.
PD-1 receptors are cell surface
receptors of the immune system, and
act to enhance self-tolerance, or the
tendency of the immune system to

not attack itself. Put simply, proteins
present on the tumor cell surface,
PD-L1, act as a ligand for the PD-1
receptor on cells of the immune
system, resulting in self-recognition
that prevents the body from attacking
the cancerous cells. However,
previous research appeared to suggest
otherwise. A meta-analysis carried
out by the Department of Thoracic
Surgery at Guangzhou Medical
University, Zhongshan School of
Medicine, and Guangzhou Institute
of Respiratory & China State Key
Laboratory of Respiratory Diseases
reported that on average only 1 in 4
patients showed a significant response
to current PD-1 inhibitors.
Following on from the identification
of this new drug target, Dr. Haining’s
team, as well as other leading
immunologists and oncologists
worldwide, continue to investigate
the feasibility of designing Ptpn2 gene
inhibitors, with the hopes that doing
so will ultimately lead to increased
PD-1 blockade efficiency, and thus,
more effective cancer immunotherapy
courses. It is the advancements in
the CRISPR-Cas9 technique that will,
perhaps, make successful cancer
therapy one step closer to reality and
pave way for many more medical
advancements to come.
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Ad

verse genetic mutations,
which result in debilitating
and often fatal conditions,
may proliferate within the human
population due to being long acting
deleterious and disadvantageous,
mutations. This means their
detrimental effects manifest only
in later stages of life and as such,
their carriers often pass them on
to their offspring. Presently the
only form of prevention for parents
who may be such mutation carriers
from transmitting these diseases
to their progeny is preimplantation
genetic screening (PGS). By means
of PGS, healthy gametes, egg or
sperm cells, may be selected for
In Vitro fertilization, however in a
large number of cases such as that
of homologous mutations, present
in both copies of the gene, simply
screening the genes will not help,
as all gametes will contain the
undesirable mutation.
Recent advances in the field of
biotechnology have led to the
discovery, subsequent development,
and now widespread laboratory use of
the Clustered Regulatory Interspaced
Short Palindromic Repeat (CRISPR)
and CRISPR associated protein 9
(CRISPR-Cas9) system. It is a highly
accurate gene editing tool, derived

from a bacterial anti-viral immune
system. It has achieved popularity
among researchers due to its
versatility and convenient nature. The
CRISPR-Cas9 system has two major
components, a non-specific restriction
endonuclease enzyme called Cas9
which can cut DNA, and a 20 base pair

IT HAS ACHIEVED
POPULARITY AMONG
RESEARCHERS DUE TO
ITS VERSATILITY AND
CONVENIENT NATURE

long guide RNA (gRNA), attached to
the aforementioned enzyme, enabling
it to bind to specific sequences of
DNA complementary to the gRNA.
With the addition of a repair template
DNA sequence of external origin, the
CRISPR-Cas9 system doesn’t have
to only cut at a specific location, but
may also add said synthetic sequence
into the genome, by utilizing the cell’s
innate DNA repair system.

In a recently published international
study, by Dr Ma of Oregon Health
and Science University and others,
have attempted to use the CRISPRCas9 system specifically to remove a
heterozygous deleterious mutation,
present on only one chromosome of
a homologous pair, on the MYBPC3
gene in the embryo. The mutation
causes hypertrophic cardiomyopathy,
an inherited genetic condition which
may result in various cardiac issues
including sudden cardiac death. The
team was remarkably successful in
their efforts compared to previous
attempts in human embryonic
genetic modification, owing to the
inserting of the sperm cell with the
CRISPR-Cas9 system straight into the
oocyte, egg cell Through this, the
researchers increased the chances
for the utilization of the homology
directed repair pathway for the DNA,
wherein the homologous chromosome
of the one affected or an artificially
inserted sequence are used as a
repair template. The procedure is
still far from being clinically viable
and there are many regulatory and
ethical implications to take into
consideration. However it has served
to establish that with future research
the risks traditionally associated with
human genetic modification may be
mitigated or removed entirely.
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