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Editor’s Note

| want to say thank you to everyone who has contributed to this edition!! This is my
final edition of the magazine, and | hope everyone enjoys all of the amazing articles,
reviews and the art piece on the cover. | have loved editing and putting together these
past few magazines and hope the magazine can live on!

-Annie :)




Livewired: The Inside Story of the
Ever-Changing Brain by David Eagleman

By Daniel Folorunsho

This book suggests that the brain is not fixed but is in fact ever
changing based on experience, learning and environment. This
process is called “Livewiring”.

DAVID EAGLEMAN

There are 8 main concepts in the book:

1 - The Brain is always changing: This is also known as
neuroplasticity. The brain constantly rewires itself depending on
what you do, think and experience. The brain is not like a
machine with fixed parts but is more like a flexible, living system.

2 - Experience shapes who you are: The brain isn’t fully programmed by DNA, but
your experience shapes it over time. Everything you learn strengthens certain
neural connections. This also means that habits could also shape your brain.

3 - Brain Areas are not fixed: Different parts of the brain can be assigned new roles
and functions if it is required. Brain regions compete and adapt depending on
what is useful. For example, blind people often gave stronger hearing because the
part of the brain that is assigned to vision management gains a new function.

4 - The Brain can use new types of input: The brain doesn't really care about how
information enters (coding), it instead learns to interpret it. It can somehow turn
touch, vibration or basic signals into something like vision or hearing.

5 - The Brain adapts to the body and environment: This is quite important as the
brain can adapt to the ever-changing world and learn to control new tools, bodies
and technologies. Eagleman suggests that the brain “adapts to whatever it's
connected to”.

6 - Learning depends on importance: The brain prioritizes what matters most to the
human. This has evidence to back it up as it has been proven that important or
repeated experiences tend to get stronger levels of importance, usually
accompanied with high priorities.

7 - Memory is Flexible, not Perfect: Memories are not exact “recordings” but
instead change over time (hence the name ‘Livewired’). Contradictory to popular
beliefs, older memories can also be stronger than recent ones (proactive
interference).

8 - Plasticity changes with age (but never stops): Younger brains have a tendency
to be more flexible and willing to change but this doesn’t mean that adult brains
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can't change either. Eagleman suggests that adult brains don’t necessarily stop
developing at a certain age but change depending on the effort put into
recognizing and memorizing things.

Conclusion

The big message of the book is that your brain is constantly changing and evolving
and that thoughts, habits and the environment are factors that determine how
your brain changes.



Cancer Detectives: Finding the Cures

By Lucy Buckle

SERIES CONCLUDES

10PM THURSDAY 4TH DECEMBER

If you're interested in drug development, I'd really recommend
watching Finding the Cures on Channel 4.

This docuseries is both compelling and genuinely informative. It
strikes a thoughtful balance between explaining the science and
following the personal journeys of patients taking part in clinical
trials, showing how these treatments could transform their lives.

Across its three episodes, the series explores three separate
research projects. The first episode focuses on the development of
the world’s first lung cancer vaccine and highlights the crucial role
that identifying pre-cancerous cells may play in future cancer
breakthroughs.



Fermat's Last Theorem by Simon Singh

By Tina Huang

IRISH TIMES

O\ V4HZB&Y TBE514 0%
\\ V\i[ﬁ{gST//

| SIMON SINGH

If you're interested in maths and its history, you should read Fermat's
Last Theorem by Simon Singh. This book was fun and really easy to
read. | thought it had a great balance of technical detail for the
enthusiastic reader without being inaccessible. Although it's
named literally “Fermat’s Last Theorem”, | wouldn’'t say the book is
entirely focused on the actual problem at hand - for a detailed
run-through and explanation of Andrew Wiles' proof itself you
should definitely go elsewhere. However, if you're after a more
expansive view of the challenge set by Fermat, the history,
contemporary attempts and the aftermath of Wiles’ work, I'd
recommend.



Dirrenmatt

Der Besuch
der alten Dame

Tragische Komdédie

Diogenes J

This German tragicomedy is about a billionaire called Claire
Zachnassian who returns to her hometown in search of justice and
revenge. It explores themes like corruption, the power of money,
morals and irony. | loved how each character plays a significant
and unique role in the book like the comedic relief characters of
Koby and Loby. | also enjoyed the not-so-subtle social

commentary. However, the book is quite pessimistic and macabre,
sO may not be for everyone!



Ovarian Torsion: Clinical Presentations,
Laparoscopy, and Post Op Care

By Leah Cowie

Upon reading Adam Kay's " This is Going To Hurt"- which follows the hectic
life of an NHS junior doctor working in obstetrics and gynaecology - | came
across his account of ovarian torsion.

; Ovarian torsion or otherwise known as
' =\ adnexal torsion, is caused by the twisting of
?‘\ the ovary and/or fallopian tube around its
”! supporting ligaments - therefore blocking the
: blood flow to the ovary. This twisting can sfill
: ; occur in a healthy ovary but is usually caused
‘ gl by the growth of a fumour or cyst with a
: Q diameter of 5cm or larger. Additionally,
: torsion of an ovary is more commonly
identified on the right side due to there being
a greater volume of pelvic space compared
to the left side where the sigmoid colon is located. The ovarian mass
increases the chances of an ovary rotating around its two surrounding
ligaments- which are the ovarian ligament (directly connects the ovary to
the side of the uterus) and suspensory ligament (connects the other side of
the ovary to the pelvic wall). The ovary has a dual blood supply coming
from the ovarian arteries and uterine arteries, it is the twisting of the
supporting ligaments which can cause compression of the arteries and
veins consequently leading to a loss of blood supply to the ovary. As a
result of constricted/limited blood flow, immediate action must be taken in
terms of a quick and accurate diagnosis to restore blood flow for the
preservation of ovarian function where appropriate and to avert the loss of
the ovary, fallopian tube or both. Symptoms associated with ovarian torsion
include: intense nauseaq, sharp pains in the lower abdomen usually on one
side, vomiting, constant or intermittent pain (pain comes and goes
reflecting the ovaries twisting and untwisting). Treatment for ovarian torsion
involves surgery to untwist the ovary (and fallopian tube) for the restoration
of blood flow to the fissue, this is usually performed by a gynaecologist or a
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gynaecologic surgeon. While the main goal is to salvage the ovary, the
surgeon may also remove any underlying tumour (the "mass”) that caused
Ovarian torsion the twisting, however in cases of severe

Uteroovaran

et Dot tissue damage, the ovary may need to
H N\ - e be removed entirely. Since this
) condition usually occurs during a
' > k’ woman's reproductive years, surgical
Yy action and intervention depend on the
wews  Qtient's desire for future fertility whilst
- also upholding the patient’s own

physiological health - ensuring they receive holistic care.

The most common surgical technique used in ovarian torsion is
laparoscopic surgery, or more commonly referred to as keyhole surgery.
This laparoscopic surgery involves the patient being put under general
anaesthetic followed by small incisions being made on the abdomen to
allow access to reproductive organs. Through
the incisions, a needle or tube is used to inflate
the abdomen with carbon dioxide gas to
create a pneumoperitoneum, which is where
gas is put in the abdominal cavity to lift the
abdominal wall away from the internal organs
providing more space to operate. Further cuts
are then added to the abdomen to insert
other surgical instruments such as a
laparoscope, which is a thin tube with a tiny camera and a light on the
end. Once the laparoscope is fully inserted and gives a clear view of the
pelvic space, the surgeon can identify the twisted ovary and use tools to
carefully untwist it, this is called detorsion. This will restore the blood flow
back to the ovary, returning it to a healthy pinkish colour from its previous
darker, black state. In cases where a cyst triggers the twisting of the organ,
the surgeon will perform a specific type of laparoscopic surgery called
laparoscopic ovarian cystectomy which includes making a cut on the
surface of the ovary to reach the cyst so it can be removed. Before
removal, the cyst is punctured to drain its liquid contents so that the cyst
sac is of a small enough size to be removed. After drainage, the cyst is
peeled away from the ovary to be removed through one of the incisions
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made on the abdomen. To reduce the chances of infection, sepsis or
irritation a saline solution is used to “wash out” the pelvic and abdominal
cavity. Finally, the removed cyst can then be sent to a lab for
histopathological examination to be analysed under a microscope for a
specific diagnosis.

After surgery has taken place and incisions have been closed using stitches
(usually dissolvable) or glue, the patient would be taken to arecovery
room to be monitored whilst still under the influence of anaesthesia. Once
the patient wakes up, it is common to feel a strange, painful sensation
around the shoulders. This is due to the carbon dioxide gas, which was used
to inflate the abdomen being trapped despite surgeons removing as much
as possible before closing incisions. This gas irritates the phrenic nerve which
runs from the diaphragm to the shoulder, as the residual gas buildup
increases the pressure around the diaphragm causing it to stretch.
However, this irritation is generally not considered dangerous and can be
cleared through gentle movements such as walking to naturally absorb
and exhale the remaining gas.
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Gum Disease and Heart Health - How Are
They Connected?

By Ayesha Kahn
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In our mouths, we have lofs of different types of ‘good bacteria’, some examples
are streptococcus mitis and streptococcus salivarius. The general term used to
describe these bacteria is the oral microbiome. These bacteria help prevent
harmful bacteria from growing, protect the teeth and gums from the risk of tooth
decay and gum disease, help control the pH to reduce damage to the enamel
and help start digestion.

Beyond the oral microbiome, the human microbiome refers to the
microorganisms such as bacteria, fungi and viruses that live throughout the

body and play an important role in maintaining health. It is estimated that the
average human body contains about 30 trillion human cells, but these are
outnumbered by the 38 trilion bacteria. The human microbiome is located in and
on the body, mainly in the gut, mouth, skin and other body surfaces where
microorganisms live naturally. These bacteria have been found to help break
down food and limit the growth of disease-causing bacteria.

However, it has recently been discovered that bacteria in the mouth

can become harmful. This can lead to infected gums which can cause
inflammation and bleeding. Gum disease can lead to tooth loss and has also
linked to an increased risk of developing heart or blood vessel problems. Research
is still ongoing to understand how gum disease and cardiovascular disease are
connected.

You may be wondering how bacteria switches from good to bad. Dr

Hijazi conducted research and found that under certain conditions they can
switch genes that help them to do things like enter the blood stream or hijack our
immune system, causing inflammation.
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Dr Hijazi and her team looked at a type of bacteria called Porphyromonas
gingivalis, or P gingivalis for short. It's known to be involved in the development of
gum disease, but it has also been linked to coronary artery disease and

heart attacks.

About 20 years ago, it was shown in mice that being infected with this bacterium
speeds up atherosclerosis - the process of fatty material building up in the
arteries. This has most likely been caused by the bacteria’s effects on the immune
system, leading to the release of chemical signals that cause inflammation.
Inflammation is a normal part of the immune response to infection or injury, but
when it becomes a long term, it can lead to atherosclerosis.

Dr Hijazi and her team recently carried out a study of 160 people admitted to
Aberdeen Royal infirmary with a heart attack. About two-thirds of the people
involved had a severe gum infection.

The researchers found that people with higher levels of P gingivalis in their mouths
tended to have more damage to their heart and more fatty build up in their
coronary arteries.

They also looked at the levels of bacterial genes involved in the switch from the
bacteria living harmlessly in the mouth to becoming ‘bad’ and causing
inflammation. Levels of these molecules were also increased in people with more
severe heart damage and coronary heart disease.

A new project has been initiated to figure out how exactly P gingivalis switches on
its ‘bad’ genes, and whether this differs in people who have had or are at a higher
risk of heart disease.

Epigenetics is a field of research which investigates how different genes in cells are
switched on and off. Most of this research has been based on human and animal
cells, which much less based on bacteria. Even though we don’t fully understand it
yet, epigenetics might be important in understanding how diseases start and
develop.

Dr Hijazi
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Fragile Lives

f . 1
1 °
A heart surgeon’s stories
of life and death on the
operating table
STEPHEN WESTABY)

Interested in medicine? Challenging the bureaucracy of the NHS?2
The specifics of cardiovascular surgerye This book details

Stephen Westaby's career as a heart surgeon, including real-life
cases and the battle between objectivity and subjectivity when
treating patients. Each chapter goes through a case
chronologically, where rigid protocols are combatted with
innovation in a rapidly evolving field.

A memoir for those interested in medicine, with the style of vivid
storytelling and dramatic moments in the pursuit of better
outcomes against the odds, I'd highly recommend.
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By Marco Horoba

The emergence of arfificial intelligence (Al) has brought
about many advancements in the world of healthcare.
From analysis of medical imaging tests, such as magnetic
resonance imaging (MRI) and X-ray scans to a more
comprehensive view of a patient’s symptoms when
forming a differential diagnosis. However, the recent
surge in the use of Al by many individuals worldwide has also led to unforeseen
scrutiny and distrust in the power that Al possesses. A maijor field in which its use
may be contested is the field of genetic medicine — the branch of medicine that
studies a person’s genome and tests for mutations and disorders that may lead to
an unfavourable quality of life and/or increased risk for the deterioration of such. In
this essay, | plan to tackle the effectiveness of using Al in such testing, and what
risks it can entail.

Alike to most medical tests, genetic testing is prone to human error, such as
misinterpretation of results. In a 2021 survey, 83% of survey respondents

reported that they were aware of at least one instance in which a genetic test had
been misinterpreted (Donohue et al., 2021). The most likely reasons for this high rate
of errors in testing are due to the large volume of tests analysed, which can
increase the risk of accidentally swapping samples and the vast majority of tests
being within the normal range, reducing vigilance; yet the true reason may simply
boil down simply to the nature of genetic testing, increasing the chances of errors
in interpretation (US) et al., 2025). Therefore, the use of Al even in the aid of
analysing these results could provide a beneficial ‘safety net’ when analysing the
results of these tests. Al has been proven to reduce the rate of errors in genetic
testing, as well as shorten the time taken to analyse these results and identify
variants in conditions, all leading to reduced risks of errors and reduced costs in
analysing these data (Rohit S. Vilhekar & Alka Rawekar, 2024).

However, several pitfalls accompany the use of Al in healthcare. Firstly, the wide
distribution of arfificial intelligence technology has resulted in varied accuracies for
different models. To further enunciate this claim, one study found that artificial
inteligence models may be very good at identifying textbook presentations of
conditions, but when confronted with less simplistic presentations of conditions, did
not perform as well, especially in cases where the descriptions were written by
patients (NIH, 2024). Inaccurate predictions for the diagnoses of patients can result
in increased patient vigilance and result in increased apprehension when
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consulting a doctor. It would need to be considered if a doctor should perform a
test that an Al model may suggest, and question if it is in fact necessary. An even
bigger problem with the use of artificial intelligence in healthcare is that if errors do
occur when analysing test results consequential to the use of Al, no one can be
held accountable.

For instance, consider a genetic clinic that primarily uses Al as a means of
analysing test results. Now, imagine a certain model experiences a malfunction
and accidentally misses the diagnosis of cystic fibrosis in an infant. As a result of the
negative test result, the infant isn't given any treatment to treat the disease from
early age, and by the time they start showing symptoms, the disease has already
had such a big impact that the life expectancy of the infant has dropped by 5
years. Albeit an extreme example, who can be drawn accountable for the actual
mistake? Indeed, the company may be sued for inadequate control of their
models, but no one can be held accountable for the actual mistake, which is not
just.

Despite the immense benefits that Al has infroduced to the field of genetic testing,
it is pivotal to bring into perspective the fact that Al is still a developing technology
and is thus prone to mistakes. Instead of analysing the data as a geneticist would, |
feel an Al model could be used more as an aide to the geneticist. Perhaps, when
analysing data, an Al model could be used to skim over the results of genetic tests
and point out certain things that it believes the geneticist could look out for.
Additionally, when looking at big sets of data, Al models could be used more
extensively to break it down and analyse it. However, | feel, for the tfime being, it is
still too early to fully entrust Al with the analysis of genetic results.
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Stuck for super-curricular?

Essay prompts to inspire you to research around the course you're interested in. Find an interesting piece
of evidence. write a short summarv of areuments for or aeainst this auestion or take on an essav?

ED 1 C - What can black holes teach us about the limits of knowledge?
§I\ [/\,(O - Could chemistry ever create life from scratch?
X

- is genetic modification the key to ending world hunger?

QJ - Should doctors always tell patients the full truth about their prognosis?
O - How far should genetic engineering go in preventing diseases?
Z - Is mathmatics discovered or invented?
63| - How much maths should non-scientists learn?
6 - How secure is your personal data, really?
g What are the risks of relying on algorithms to make decisions?

- Should we rethink capitalism for the 21st century?
x pUSI Ng A Is inflation ever good for the economy?
" - Can microfinance really lift communities out of poverty?

Q%
$ - How do global trade wars affect ordinary people?
o - Does consumerism drive or destroy innovation?
Zi
3
oY

- What can engineers learn from nature?

- Can engineering innovation ever be completely sustainable? ‘é}\, ﬁ
- Should engineers be held morally responsible for how their inventions are used? G ‘,
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[
- How can we design cities to be more sustainable? (?):

- How do natural disasters expose social inequalities?
\T I € - How do borders shape identity and conflict? J)
& - Should museums return artefacts to their countries of origin? O

- Was empire ever justified?

- Is morality universal or relative? ;
Should voting be compulsory? I~
Does the UN still have real influence? N
Is faith compatible with doubt? O
Should the law always reflect what's morally right? ( Q
- Does the legal system protect the powerful more than the vulnerable? AW A

£

- How do composers and songwriters use silence as part of their music?
ﬂGL 1 - How does music reflect or challenge the society it comes from?
% '5;9 - What makes a story timeless?
X Can literature ever be apoliticall?
Does language give countries political power?
- Does the way we speak define who we are?
Can art or literature change the course of history?
Should we separate the artist from their work?
- How can architecture help combat climate change?
- Is fashion an art form or business?
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