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FOREWORD 

 
450 years have passed since St. Olaves was given the Royal 

Charter and, in that time, we have seen masses of change and 
progress of not only the school, but the world. This issue of the 
Academic Journal not only celebrates the talented students that 

fill our classrooms, but reflects upon the past, present and future 
of our society as a whole. With articles spanning from scientific 

discoveries to questioning the society we live in, the journal 
provides a broad range of writing, showing off the curiosity and 
creativity of St. Olaves students. For 450 years, the school has 
encouraged young people to never stop questioning the world 

around them, and this passion for learning is made clear through 
the articles throughout this journal. We would like to give a big 

thank you to everybody who wrote articles for this year’s 
journal, and especially to society presidents and editors for all of 
the hard work they put into their own journals. The articles that 
follow have been handpicked as a representation of the breadth 
of interests and ideas that students have and we hope that this 
issue of the academic journal allows you to reflect on the world 

around us and encourages you to be inquisitive. 
 

Millie Hennessy, Rhea Rentala and Matthew Todorov 
Academic Journal Editors 

 
 
 
 
 
 

 
 
 



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 4 

SOCIETIES 
 

Medics’ Society 
 
President: Anupam Bandi  
Vice-Presidents: Nikhil Doosa, Steven 
Coker, Bharathsri Sivasritharan, Jahnavi Singh  
Chief Journal Editor: Isobel Buchanan  
Description: The St Olaves Medics Society is a vibrant, dedicated and thriving 
community and the perfect place for like-minded individuals interested in studying 
Medicine, Dentistry or Veterinary Science to come together to hear students and 
prestigious external speakers alike give talks, learn more about the application 
process and support each other in their shared interest and love for the subject!  
Review: The year at Medics Society has been a successful one, with over 20 
student talks on a huge range of topics from the ethics of designer babies to the 
evolution of the NHS, to a deep dive into sickle cell disease. Beyond this, we've 
also had many engaging ethical debates regarding medical topics such as vaccine 
mandates, the privatisation of healthcare and abortion. As well as this, we 
collaborated with some of the other esteemed societies in our school, 
from PolEcon to FemSoc, to deliver joint talks on intersecting issues. Students 
were also able to hear insights from expert external speakers, ranging from medical 
students offering insights on applying to university, to a senior member of St 
Johns' Ambulance discussing first aid techniques.  
Outside of society meetings, features such as Book of the Month and Article of the 
Week helped support our members with their wider reading, while the Medics 
Journal saw dozens of our members contributing to a high-quality journal with 
well researched articles on a plethora of medical areas of interest. Medics members 
have also had the chance to participate in university style PBL sessions run by ex-
Olavian medical students with professional experience in running these courses. 
All in all, despite the challenges faced during the year, Medics Society has had one 
of its best years, yet with a strong outlook on the future!  

 
Law Society 

 
Co- presidents: Justin Adesina and Prajval Haldia  

Law Journal editor: Martha Hodgson  
President of Mooting: Maya Parmar  

This year law society has thus far engaged in a variety of 
presentations given by our year 12 cohort. Topics have included: 

tax law, jury equity, and wrongful convictions amidst many others . 
As well as presentations we have held intellectual debates on 

current legislation, such as the new policing bill, and hope to engage in more in the 
future. In the coming year we hope to compete in The Bar Mock Trial, a national 
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competition that will see us competing against other schools in a mock trial, judged 
on our ability to run a trial rather than the verdict. As well as this, we run an annual 
law journal, giving students the opportunity to explore any area of the law that they 

find particularly interesting. As we approach the end of the academic year, we 
hope to have our previous presidency team return to provide a detailed account of 
their experiences in higher education studying law as well as some tips and tricks to 

help with the UCAS process alongside our current presidents.  

 
Literature Society 
 
Presidents: Martha Hodgson, Elise Stringfellow, and Crystal Nettey    
Description and Review: We have had a year full of wonderful pieces of 
literature, and the wonderful people who engage with 

them.    
 

Talks ranging from Detective Fiction to Nonsense 
Literature and The Marquis de Sade to the Gothic. 
They have been diverse and numerous, each 
enlightening and intriguing; helping to broaden 
students’ literary horizons and allowing speakers to 
be enthusiastic about the subjects they love in a society where this is not just 

appreciated but encouraged.    

Quizzes and Topical debate sessions, this society has something for everyone. 
Helping show just how important literature is to every field of study, even in the 

most unexpected spaces, like our collaboration with Space Society on Adams’ The 

Hitchhikers Guide to the Galaxy.   
We have run poetry workshops, many of those produced featured in our Society 
Journals, and creative writing. Giving members the opportunity to chase their own 
interests and think imaginatively, without borders or limitations of the curriculum 
of checklist criteria. As a society, we appreciate the many different forms of 

literature and the many different ways in which people can engage with it.    
Producing our Literature Journal and Blog, filled with writing by our amazing 
members, the ways in which our members can contribute their own work is 
numerable; there is no one way to be a lover of literature, and as a society, we seek 

to foster these personal discoveries.   
“When I look back, I am so impressed again with the life-giving power of literature. If I were a 
young person today, trying to gain a sense of myself in the world, I would do that again by reading, 

just as I did when I was young.”   

― Maya Angelou   
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Physics and Engineering Society 
 

President: Lara Tatli  
Vice Presidents: Caleb Lee and Jamie Perry  

Journal Editor: Pradhay Amarnath  
Description: Physics and Engineering Society 
is run for physicists and engineers alike with an 

interest in understanding how and why our universe behaves the way that it does, 
and how we can apply this knowledge practically to shape our daily lives.  

 Review: This year, we have hosted a huge variety of talks and quizzes within 
diverse areas of the subject, from fundamental physics topics such as the Standard 

Model of Particle Physics, through to applied engineering such as how musical 
instruments work. Some highlights include a talk on Chaos Theory and a 

simulation of the Lorenz Attractor by Moosa Saghir (Year 12), and a show-and-tell 
of some old engineering equipment by Vice President Jamie Perry (Year 13). Most 
recently, President Lara Tatli (Year 13) presented a talk on the history of quantum 

mechanics, which included solving the famous Dirac Equation and using it to 
prove the existence of antimatter. Physics and Engineering Society runs every 

Friday at 1pm in S7 for Years 12 & 13 and continues to be among the most 
popular societies at St. Olave’s with a fantastic weekly turnout and over 130 

followers on Instagram. Over the summer, we also ran the society’s very first essay 
competition, and our winners were: Adrian Manickarajah (Year 13 – photon 

counting CT scans), Rohan Selva-Radov (Year 12 - superconductors) and 
Tony Ndukwu (Year 11 – hydrogen fuel). Finally, we are looking forward to 

publishing the next edition of the Physics and Engineering Journal in the new year 
and have received some fantastic articles!  

 

Blockchain and Cryptocurrency Society  
 
Presidents: Navaneeth Madhavan and Rupankar Majumdar  
Description and Review: In recent years, the usage 
of blockchain technology and cryptocurrencies has 
become more and more prevalent. The nature of 
transactions and money itself is changing rapidly. 
However, there are many misconceptions amongst 
the public regarding what this technology is and why 
it is so important. To address this, over the past 
academic year, there have been a multitude of talks 
at Blockchain and Cryptocurrency Society discussing the underpinnings of how 
cryptocurrencies operate and the economics behind them. Come along to our 
society to learn how to separate your Bitcoins from your Blockchains and really 
understand what this new, disruptive technology is all about.  
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 Space Society  
 

Presidents: Tausif Samad and James Perry  
Description and review: Student-lead talks on all 

things space!  
This year Space society has seen a broad spread of 

enthusiastic talks from students, with a dual focus on 
astronomy and rocketry. Topics have ranged from the 
Artemis moon missions to components of Alien life, 

and medicine in Space to the Roswell Incident. We’ve 
also had collaborations with Computer Science Society, 

where we discussed the intricacies of flight avionics, and Literature Society, who 
taught us all about the scientific aspect to The Hitchhiker’s Guide to the Galaxy. 

It’s been really enjoyable to follow along with the massive advancements in space 
exploration made this year, including watching the SLS static fire 

and Starship prototype test flights live! No other society is quite as explosive…  

 
Maths Society  
 
President: Velian Velikov  
Vice Presidents: Nandini Chanda 
and Zack Welch  
Enthusiastic mathematicians gather 
once a week to share and discuss 
interesting bits of maths, whether it 
be recreational, cultural, or just outside the school syllabus.  
Review: "Why is ‘e’ so Interesting?" - An introduction to the purpose behind the 
number e, giving motivation behind its frequent use in higher mathematics and 
showcasing some of its most surprising facts. "The Importance of Nothing" - How and 
why the number 0 came to be in modern mathematics, and just how much 
depends on it; can animals recognise nothing? "Maths in the Simpsons" - A display of 
just how frequently the Simpsons writers loved slipping in maths jokes, puzzles, or 
theorems. "The Maths Behind Maths" - A talk on what assumptions hold up 
mathematics, getting down to the very basics of proof-based mathematics. "P vs 
NP" - A joint collaboration with Computer Science Society to explain and discuss 
one of the most famous unsolved problems with $1million attached to it.  
 

Environmental Society   
 

Presidents: Millie Hennessy, Rohan Selva-Radov, Teodor Wator  
Description: Environmental Society represents the Eco-Schools 

programme at St Olave’s striving to make the school, and the 
wider world, a fairer and more sustainable place. Unlike 
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other Olavian societies, we perform two roles; the first being a group for talks and 
articles on topics from climate change to biodiversity and the second, and most 
important, being a committee to make real changes within the school and local 

community, which we do in a multitude of pathways.  
Review: Environmental Society has accomplished a lot over the past year, from 

introducing our reusable water bottles to hosting the Earth Day Webinar last April. 
The water bottles, sold in all four house colours, were aimed to reduce the use of 

single-use plastic within school, with the bonus of promoting house spirit. The sale 
of said bottles was a success, with all those in stock selling out and we can now see 

many Olavians using theirs on a daily basis. The introduction of student-led talks 
during the pandemic lockdown was continued on, with titles including ‘The Power 

of Protest’, ‘Rethinking Farming’ and ‘The Importance of Bees’. reduce our 
footprint, with educating a wide range of students on the many aspects of the 

climate crisis and how we can tackle it. April 22nd, Earth Day, saw our panel of 
five speakers explain their methods of activism and how we can all get involved 

with making a difference for the environment. The collaboration of so many young 
voices was a lovely representation of how much people care about the issues facing 

the planet today and we look forward to continuing the tradition into the future. 
The past year has been one of growth and success for Environmental Society and 

we are excited to see what we can do in the forthcoming terms.  
 

Natural Sciences Society  
 

President: Aaron Sanjeevan  
Vice-Presidents: Daksh Mehta and Jerry Xu  
Review: We kickstarted our term with a talk by 
current vice president Daksh Mehta on ‘Love at First 
Sight: The Science Behind Love’, and we have since 
had presentations on a vast range of scientific topics, 
from Addiction to the Chemistry of Life. Aaron Sanjeevan, the current president, 
discussed the grey areas surrounding vegan diets this term, and we have also 
hosted talks on ‘Motor Neurone Disease’ and ‘The Artificial Modification of 
Proteins’, to name a few. Having also held a debate on the controversial actions of 
Insulate Britain, the enthusiasm of members attending and participating in these 
meetings was particularly pleasing to see, and we hope that we could inspire the 
next batch of inquisitive thinkers.  Hosting meetings on Teams was also successful. 
Together with Computer Sciences Society, we delivered a presentation on AI, 
CRISPR and Stem Cells in research. Likewise, we were able to virtually host a 
number of external speakers, including an Old Olavian reading Natural Sciences at 
the University of Cambridge as well as a representative from DePuy Synthes, who 
specialise in the development of orthopaedic implants and other medical devices, 
and sharing recordings of such meetings was widely appreciated.  
Despite the challenges posed by the ongoing coronavirus pandemic, I cannot begin 
to thank the members for their contributions in regard to talks and articles as well 
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as their continued support this year. The society, however, could not have run 
without Ms Marwood, who was not only willing to accommodate us in her lab 
every Friday lunchtime but also offered her guidance and support throughout, and 
for this we are extremely grateful. Finally, our predecessors were instrumental in 
our swift transition into these roles, and we hope to reciprocate this as we look to 
pass on our duties to the next set of curious leaders!  
 
 

Philosophy and Politics Society 
 

President: Laura Gander 
Vice Presidents: Ebun Bello and Justin Adesina 

Description: Philosophy and Politics Society engages in thought provoking 
discussions and debates spanning a wide range of philosophical and political 

topics.  
Review: Across the academic year there has been a broad spectrum of student led 

talks, many examining the role of the state, including its duty to different groups 
within society and balancing the relationship between religion and government. 
This has been coupled with debates about the best ethical ideologies to use as a 

framework for governing, considering the merits of utilitarianism, deontology and 
different thought experiments such as ‘the trolley problem’ of utilitarianism which 

arise when such theories are implemented on a wide scale. Other students have 
lead discussions which have examined more niche philosophical schools of 

thought such as anarchism and egoism and their influence on human nature. 
Human nature has also been explored in discussions about the morality of crime 

and the ethics of protesting, which proved extremely topical in the wake of climate 
change protests. More contemporary ethical discussions have also been held, such 

as who deserves rights in a society, spanning from 
criminals to robots to plants, to the influence on social 

media on the idea of human free will. Talks have also 
been given about the merit of philosophy itself, 

exploring its importance in comparison to science, and 
its role when helping people understand and appreciate 
art. Overall in this academic year, a wide range of topics 

have been rigorously examined in Philosophy and Politics Society. 
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Abiogenesis: the chemistry behind life’s origins on Earth 
Moosa Saghir 

 
Introduction  
The origin of life on Earth is a question that has perplexed scientists for centuries. 
Abiogenesis is the theory that attempts to explain the concept of organic, 
microscopic life during the Hadean era from non-organic origins, through 
contrasting theories such as the primordial soup hypothesis, and the panspermia 
hypothesis. An investigation of life’s origins must be approached through a 
reductionist method, analysing the formation of the crucial molecules of life, namely 
lipids, amino acids, carbohydrates, and nucleic acids. A successful theory of 
abiogenesis has important implications for extra-terrestrial life; if the life-producing 
conditions on Earth can be replicated, then organic life may thrive beyond our 
planet.  
 

The primordial soup theory: the origin of organic molecules  
The “primordial soup” hypothesis was first suggested by the biologist Alexander 
Oparin, who argued that macromolecular organic compounds such as amino 
acids, carbohydrates, and nucleic acids could be formed through energy provided by 
sunlight. In sufficiently high concentrations, these molecules could form aqueous 
"coacervate droplets", in which a crude version of natural selection could take place; 
droplets could reproduce through fission into smaller droplets and grow through the 
fusion of multiple droplets. Coacervates with greater membrane integrity would 
survive, whilst droplets with poor integrity would inevitably become extinct. Oparin 
suggested that this parody of a cell, though further transformation, develops in 
complexity, eventually producing organic life (Oparin, 1936).  
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The 1952 Miller-Urey experiment, which simulated the conditions on Earth during 
the Hadean era, is highly important in providing evidence for Oparin’s 
hypothesis. The experiment showed that the inorganic molecules in 
Earth’s atmosphere (H2O, CH4, H2, NH3, and CO2), 
when given electrical energy (simulating UV radiation and 
lightning discharge) could produce up to 11 of the 20 amino 
acids found within organic life, including glycine, α-alanine, 
and ß-alanine. The setup is shown to the right: water vapour 
is produced through heating liquid water, and electrodes are used to create 
sparks, producing organic molecules. (Miller, 1953)  
The reaction pathway for the experiment is shown below. Carbon dioxide is ionised 
to produce atomic oxygen, which reacts with methane to form 
formaldehyde, and then hydrogen cyanide (Orgel, 2004). Following 
this, Strecker synthesis occurs, producing amino acids (e.g. glycine):  

1. 𝐶𝑂2→𝐶𝑂+[𝑂]CO2→CO+O – atomic oxygen   

2. 𝐶𝐻4+2[𝑂]→𝐶𝐻2𝑂+𝐻2𝑂CH4+2O→CH2O+H2O – formaldehyde   

3. 𝐶𝑂+𝑁𝐻3→𝐻𝐶𝑁+𝐻2𝑂CO+NH3→HCN+H2O– hydrogen cyanide   

4. 𝐶𝐻2𝑂+𝐻𝐶𝑁+𝑁𝐻3→𝑁𝐻2𝐶𝐻2𝐶𝑁+𝐻2𝑂CH2O+HCN+NH3→NH2CH2CN
+H2O– aminoacetonitr-ile   

5. 𝑁𝐻2𝐶𝐻2𝐶𝑁+2𝐻2𝑂→𝑁𝐻3+𝑁𝐻2𝐶𝐻2𝐶𝑂𝑂𝐻NH2CH2CN+2H2O→NH3+N
H2CH2COO – glycine   

 
The experiment also demonstrated that organic molecules such as ribose could be 
produced via Butlerov’s reaction, an autocatalytic reaction of formaldehyde to 
produce sugars (Butlerov,1861). The reaction is catalysed by a base (e.g. Ca(OH)2) 
and occurs under alkaline conditions, producing a range of sugars, including 
glycolaldehyde, glyceraldehyde, dihydroxyacetone, and tetrose. Butlerov’s reaction 
can be divided into two sets of reactions. The first is the slow reaction of 
formaldehyde (CH2O) to form glycolaldehyde:  
 

2𝐶𝐻2𝑂→𝐻𝑂𝐶𝐻2𝐶𝐻𝑂2CH2O→HOCH2CHO 
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The second set of processes in Butlerov’s reaction involve the repeated reaction of 
lower weight species with CH2O to form progressively larger mass sugars. An aldol 
reaction of glycolaldehyde and CH2O forms glyceraldehyde. An aldose-ketose 
isomerisation of this product produces dihydroxyacetone. Eventually, ribose is 
formed, a sugar of particular importance to abiogenesis, as it forms the basis of 
RNA (ribonucleic acid). An important feature of this reaction is that it is 
autocatalytic - formaldehyde not only serves as the main reactant, but also 
as a catalyst, making the reaction self-replicating, and allowing large macromolecular 
sugars to be produced. These properties make the Butlerov reaction an essential 
component of abiogenesis, as it provides a simple reaction pathway, through an 
autocatalytic network, using readily available molecules in the early Earth’s 
atmosphere, to produce sugars, one of the crucial precursors to life, as they allow 
for metabolism and cell communication (Breslow, 1959).   
 
Miller’s experiments were a great inspiration to other biochemists, leading 
Joan Oró in 1961 to discover that the DNA base adenine could be synthesised via 
reaction of NH3 (ammonia) and HCN (hydrogen cyanide) in an aqueous 
solution. The reaction pathway is highly complex, however, it takes two primary 
paths, firstly, through the trimerization of HCN, followed by reactions with 
NH3 and formamidine, or secondly, via tetramerization of HCN, followed 
by photoisomerization (isomerisation due to molecular absorption of light) and 
finally reaction with HCN to produce adenine (Oró, 1961).   
 
The work of Miller and Oró, therefore, provides conclusive evidence for the 
formation of the monomers of life (nucleotides, amino acids, sugars) on prehistoric 
Earth. The crucial missing step on the path to producing self-replicating life is 
polymerisation, to create the framework structures of life: RNA, DNA, and 
proteins. 
 
 



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 13 

From organic molecules to biological polymers  

 
 

Miller had demonstrated that amino acids could be produced easily enough with 
sufficient input energy from ultraviolet radiation and lightning discharge. However, 
the experiment also produced several compounds in high concentrations 
that reacted with the amino acids formed, interfering with the production of 
polypeptide chains (Oró & Kimball, 1962). An additional problem is that amino 
acids polymerise via a condensation reaction; the -COOH carboxyl group bonds to 
the -NH2 amine group, producing a peptide bond and H2O. Such a reaction is highly 
unlikely to occur in an aqueous solution; the high-water potential shifts the 
equilibrium decisively in favour of the reactants.  
 

 
 
The alternative is that proteins form in dry conditions, with low water potential. The 
biochemist Sidney Fox and his research group were able to form protein-like 
structures called “proteinoids” by simulating volcanic conditions in Hadean Earth; 
the experiment involved placing lava over amino acids (produced via Miller's 
method) and was successful in producing cross-linked polypeptide chains (Walsh, 
1995). However, the glaring issue with Fox’s hypothesis is the tendency of organic 
molecules to denature when exposed to high temperatures; a successful theory of 
abiogenesis cannot function with temperatures above 121C. Another alternative to 
Fox’s theory is the clay hypothesis. Montmorillonite, an abundant 
clay, has highly useful properties, as it contains ions of transition metals such as Cu, 
Zn, and Fe, which act as catalysts for the condensation polymerisation of amino 
acids into proteins, and nucleotides into RNA, behaving as a useful replacement 
for enzymes (Wenhua & Feris, 2006). Despite these plausible theories for the 
polymerisation of amino acids, one problem remains: proteins fold into specific 
shapes that define their function – typically, these shapes are defined by the DNA 
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base sequence. Without any genetic code, the most probable outcome is that the 
protein has no function at all.   
 
The most generally accepted theory within abiogenesis is therefore the “RNA 
world”, the hypothesis that the first biological polymer was RNA, due to its self-
replicating and encoding characteristics (Copley, et al., 430-443).  However, the 
formation of nucleic acids such as DNA and RNA present their own issues. 
Phosphate ions, which are essential in producing nucleotides, were incredibly rare 
during the Hadean era on Earth, rendering it near-impossible to form RNA. The 
common theme limiting these hypotheses is the lack of essential compounds that 
allow life to thrive; in light of these limitations, a new theory for abiogenesis must 
be produced.   
 

The panspermia hypothesis  
The panspermia hypothesis is the theory that life on Earth has extra-
terrestrial origins; it claims that life exists throughout the universe, arising through 
unknown means, and primarily concerns itself with explaining the distribution of life 
throughout the universe. However, panspermia fails to explain the transition 
of inorganic compounds into life; what is of real value is molecular panspermia, 
which theorises that the molecules and ions allowing polymerisation originated in 
space.  
 
The formation of proteins under classical 
abiogenesis is highly problematic. The 
thermodynamic equilibrium between the amino 
acids and peptides is strongly in favour of the 
separate amino acids. The solution to this 

complex issue may lie 
in polyphosphate ions, a polymer formed from 
the orthophosphate ions (H2PO4

-, HPO4
2-, and PO4

3-), via a condensation reaction:  

2𝑛 𝐻𝑃𝑂42−⇋𝑛(𝑃𝑂3)𝑃𝑂44−+𝑛 𝐻2𝑂2n HPO42−⇋nPO3PO44−+n H2O 
  
Polyphosphates can be found in every living cell, with 
mass proportions of greater than 20% in some yeast 
organisms, and they drive the polymerisation of amino 
acids into polypeptides. However, the solubility of 
polyphosphates commonly leads to the formation of 
insoluble calcium phosphate (Ca3[PO4]2), a key reason for 
its scarcity on early Earth (Brown & Kornberg, 
2004). However, computer models produced by 
geophysicist Fred Ciesla and astrobiologist Scott 
Sandford show that polyphosphates may have originated 
from a protoplanetary dust disk surrounding the Sun 
before the formation of the Earth.   
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Ciesla’s hypothesis speculates that extremely low temperatures in Earth's outer 
planetary disk could have led to the formation of C-, H-, O-, and N-bearing ice-
mantled grains, containing simple covalent molecules such as H2O, CO2, and 
NH3. The exposure of these ices to UV photons provides energy to these 
molecules, leading to electronic excitement in the molecular bonds, and breaking 
them once surpassing the dissociation energy. This process leaves reactive ions and 
radicals, which,  if adjacent to each other, can react to form new organic 
compounds (e.g. amino acids). Bursts of organic formation are produced at high 
temperatures, as the organic molecules diffuse higher into the protoplanetary 

disk, allowing the radicals and ions to become more 
mobile and increase the rate of reaction. Ciesla’s 
models estimate that approximately 12% of ice 
mass in the outer solar nebula of the Sun was 
converted into organic compounds, including 
polyphosphates, which would then have been 
transported to Earth via the action of meteorites 
and comets, allowing protein formation (Ciesla & 
Sandford, 2012). 
 
The discovery of glycolaldehyde, a sugar required in 
the polymerisation of RNA, by Jorgenson, in the 
protostar IRAS 16293-2422 provides further 
evidence for molecular panspermia. The 
glycolaldehyde was shown to be produced via UV-
irradiation of methanol (CH3OH) ice, agreeing very 

closely with the work carried out by Ciesla on protoplanetary 
disks (Jorgensen, 2012). The UV-ice irradiation theory finds strong 

support in the astrochemistry community; however, it is only possible if 
the formation of organic molecules occurs in the outer gaseous cloud of dust grains, 
where UV photons can penetrate bonds.   
 
Analysis and conclusion  
It is undeniable that chemical processes could have led to the formation of the 
crucial organic molecules required for life (e.g. nucleotide bases, sugars, amino 
acids). This was proven by the Miller-Urey experiments and the work carried out 
by Oró. However, the primordial soup theory fails to explain the transition 
from organic compounds to polymerised macromolecules, such as proteins and 
RNA. Thus, a sensible hypothesis of abiogenesis must include both the primordial 
soup theory, as well as molecular panspermia, leading to a mechanism for life as 
follows: organic molecules were formed via Strecker 
synthesis and Butlerov’s formose reaction under Earth’s early 
atmosphere (containing essential molecules such as CH2O, CO2, NH3 and H2O).   
The required molecules for polymerisation that were missing from Earth’s 
atmosphere (most notably polyphosphates) originated from protoplanetary disks as 
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a result of ice grains becoming irradiated via UV photons, and were delivered 
through meteorites and comets. Polymerisation was therefore allowed to 
occur, leading to the creation of the “RNA world” as RNA molecules self-replicated, 
and increased in complexity to specialise into ribosomes, tRNA, and mRNA, with 
natural selection processes then inevitably driving evolution over billions of years to 
produce the complex species that inhabit our Earth today.  
 
There are arguments that abiogenesis is statistically highly unlikely. For example, it 
is estimated that the simplest life form possible would have required 256 genes or 
300,000 bases. Each base has a nucleotide with a deoxyribose sugar which 
determines the spiral direction, and the probability of all 300,000 nucleotides having 
the same spiral direction is (1/2)^300,000≈0  (Plaisted, 2006). This is so small it is 
essentially zero. However, this binomial distribution used in this argument is invalid, 
as chemical reactions are not random processes, and because this argument assumes 
a sudden transition from biological molecules to the formation of genes and 
organelles, which is not what abiogenesis suggests.   
Abiogenesis is therefore the best theory available to us at the moment, as it agrees 
closely with the experimental data obtained by scientists such as Miller and Oró. 
This is not to say that abiogenesis has been proven; certain stages such as the 
condensation polymerisation of nucleotides and amino acids are highly speculative, 
drawing on molecular panspermia which currently has limited evidence.  
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Slurry Reactors and Fischer-Tropsch: Looking towards the 
Future 
Jerry Xu 

 
Origins of Multi-phase Reactors 
A slurry reactor is one type of reactor that fits into the multi-phase catalytic reactor 
category. More specifically, it is classed as a Gas-Liquid-Solid reactor. This means 
that the vessel can be used to react all of solids, liquids and gases simultaneously. But 
how did this come about?  
 
Every period of industrialisation that had occurred in recent centuries were different 
in nature –the first Industrial Revolution in the UK in the 18th and 19th century, for 
example, firstly transfigured and restructured the agricultural scene, which had the 
effect of liberating many from a life of merely farming. Consequently, the years to 
come saw a substantial population growth, which powered new ideas and concepts 
such as mechanised farming, an influx of factories, switching to coal as our main 
energy source.   
 

 
 
After this came the Second Industrial Revolution [1] – whereby new innovations were 
incepted, as a result of technological advances in the production of steel, petroleum, 
electricity and many others. These new innovations included ideas like the telephone 
and the diesel engine.   
 
Now, this was the first era to begin moving away from more macroscopic ideas to 
ones more deeply rooted in chemical research – for example, the usage of ammonia 
in fertiliser. It was Justus von Liebig (you may know his name from the Liebig 
condensers we use in our classrooms today!) who first identified that ammonia could 
be implemented effectively as fertiliser, however in the early 20th century, Nobel-
prize winning chemists Carl Bosch and Fritz Haber developed the Haber process, 
which synthesises NH3 from nitrogen and hydrogen.   
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More recently, in the late 20th century, there was a change in types of technological 
advancements. By now, people were on average, much wealthier and more 
knowledgeable in comparison to before. Thus, the world saw a shift in focus – a 
focus on the future, on R+D. Owing to the 
now drastically increased global demand in the 
chemical engineering industry for 
petroleum etc, the first multi-phase reactors 
were designed in the 1970s[2]. One of the first 
types of reactors were multitubular reactors, as 
such:  
  
 
Inside the reactor, a large assembly of tubes is fitted vertically, which are fixed in 
between two tubes ‘sheets’ at the top and bottom.  In each of these tubes are tiny 
catalyst pellets, usually comprised of ceramic such as a silica-alumina base[4]. There 
is a liquid coolant which flows around the outside of the tubes but will not escape 
due to the tube sheets. The coolant direction can be changed, based on the profiles 
of the baffles surrounding the tubes, as seen in Fig. 2. The primary reactants enter 
from the underside, and pass through the tubes, reacting with the catalyst pellets 
e.g., CH3OH + H2O à 3H2 + CO2. These multitubular reactors can be used for a 
broad variety of chemical uses – in this instance, it is used for the large-scale 
production of hydrogen gas, from methanol and water vapour. Used industrially, 
these reactors can be scaled up massively – to the point where each reactor has up 
to 30,000 tubes.   
 
However, there are some disadvantages of the multitubular design – for 
example, exothermic reactions such as the one in Fig. 2 can affect the effectiveness 
of the process. The nature of the reaction means that the coolant would not work 
well since the heat transport from the tube wall is slower than the heat generation in 
the reaction. This creates hotspots in the reactor, which can risk the catalyst being 
sintered.   
 
Thus, the first slurry reactor was commissioned in 1993 by Sasol, an integrated 
chemical engineering company based in South Africa. The design of the reactor 
helped to bypass the disadvantages brought about by the previous multitubular 
reactor, such as its heat distribution.  
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Structure of the Slurry Reactor  
 
 
 
 
 
 
 
 
 
 
 

The slurry reactor is comprised of a large vessel, in which there is a slurry bed – 
where the main reaction takes place. The bed is made up of solids suspended in 
liquid (hence the nam e). In the slurry, there are hydrocarbons, waxes and oils, as 
well as your solid catalyst, in fine particles. Travelling through the slurry is a tube 
of boiler feed water. This water is preheated before it enters the vessel, and its 
purpose is to act as a coolant, as the exothermic reaction will heat the water up, 
generating steam – the steam then absorbs the exothermic heat of the reaction 
process. This provides a clear advantage over the cooling mechanism within the 
multitubular reactor, as the tube can be designed to span the entire area of the slurry, 
thus cooling evenly.  
 

The Fischer-Tropsch Process  
From the bottom we feed in syngas[6] – this is a shortened name for ‘synthetic gas’, 
typically comprised of hydrogen and carbon monoxide, and carbon dioxide some of 
the time.  Syngas is formed through the reaction:  
CHn + 0.5O2 à n H2 + CO  
An example of this is using methane, natural gas, where n = 4:  
2CH4 + O2 à 4H2 + 2CO  
The syngas passes up through the gas distributor, and reacts thanks to the catalyst 
such that a variety of paraffinic (alkane) hydrocarbons. These reactions belong to a 
series of chemical reactions called the Fischer-Tropsch process, and predominant 
reactions are laid out as follows:  
(2n+1)H2 + n CO à CnH2n+2 + n H2O  
Since these are used in large-scale, industrial environments, the value for n will 
typically be around 10-20, and the temperature which the reactions occur at in the 
slurry reactor are 150-300oC.  
 
The Fischer-Tropsch process was named after German chemists Franz Fischer and 
Hans Tropsch. The process dates back to the 1920s, when, in the aftermath of the 
First World War, Germany had found that their supplies of oil were not sufficient 
enough to power their arms and warfare[7]. They were low on oil, but high on 
naturally occurring coal. Thus, the Fischer-Tropsch process was devised as a smart 
way of utilising this coal to create fuels. Over time, the process was refined, and as 
we shifted into the 21st century, a new age, the world saw a shift from fuels like 
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gasoline to diesel. One difference between the two is that gasoline has a lower 
hydrogen content compared to hydrogen. Thus, the process to synthesise syngas 
changed from using coal (as in the 1920s) to using natural gas, which was hydrogen-
rich, therefore more efficient.   
 
Looking Towards the Future  

The Fischer-Tropsch process is very useful and 
we could potentially see its implementation 
decades into the future – this is because there are 
no nitrogenous compounds or sulfuric 
compounds present at any stage, meaning it does 
not contribute towards harming the environment 
through acidifying air, eutrophication etc. This is 
an issue which has become alarmingly severe in 
the recent few years, with unprecedented 
population growth and rapid industrialisation of 
developing countries more and more prevalent, 
causing unwanted collateral damage such as to 
the environment though greenhouse gases, 
excessive fossil fuel use etc. This gives fuels 
produced from the Fischer-Tropsch process an 
edge in sustainability over traditional energy 

sources such as from fossil fuels – which we 
need to start moving away from. We are still 

too dependent on fossil fuels as our main energy source – in 2019, 64% of our global 
electricity was derived from fossil fuels[8]. As more research is being done into this 
area, and ideas such as extracting carbon dioxide from seawater (looking towards a 
point of carbon-neutrality), the future of liquid fuels is bright for Fischer-Tropsch.  
 

In conclusion, the implications of Fischer-Tropsch and the reactors in which the 
processes take place are very broad, and although not perfect concurrently, could 
very likely shape the chemical engineering scene for the years to come, as well as 
revolutionising mankind through scientific research.  
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Can Money Buy Happiness? 

Isaiah Akpovwa 
  
We have all heard the question, “Can money buy happiness?” and we have all heard 
different responses to it, ranging from a monosyllabic, “Yes” or “No”, to vague 
answers like “Maybe” or “It depends” or the most famous one, “To an extent”. 
There are also those who answer this unanswerable question with another question, 
for example, “How much money?” or “What definition are you using for 
happiness?” –the best we can do is look at data, facts and statistics and come to our 
own individual judgement interpreting the question as we see fit. On an individual 
scale, money can buy happiness, however, this depends on how the individual in 
question values money and defines happiness. Money can buy goods and services 
that are add to the components of happiness. For example, if I were to give a 
homeless man begging for food and drink a £20 note, I imagine he would be happy 
and use that money to satisfy his humanitarian needs of food and drink making him 
happy in that period. Furthermore, if I were to give him another £20, he would be 
happy throughout the period that he still owns the £20 and until the satisfaction of 
his next meal is met. On the contrary, if I were to give your average worker on a 
salary of £25,000 a year a random £20 note, they would also be happy, but it is 
unlikely that their happiness would be as great as that of the homeless man. As 
money is what matters to the homeless man as a means of survival, the acquisition 
of money will make him happier than the average person who is already financially 
secure.  
 
Data provided by the Centres for Disease Control and Prevention, has shown that 
adults who live below the poverty line were three to four times more likely to have 
depression than adults who lived above the poverty level. As depression is the 
opposite of happiness, this statistic could be seen to disprove the question at issue.  
The ability to meet one’s financial needs increases that individual’s wellbeing and 
mental health –a stable and high level of one’s wellbeing and heath will often lead to 
happiness. For example, if money frees you from stress and worrying about how 
you are going to pay for things from the past, present and future such as debt, car 
insurance or bills then this stress-free life would eventually add to one’s happiness. 
Happiness is mainly seen to be an intrinsic value compared to its similar feeling of 
joy which is regarded as an action or display of happiness. Happiness does not 
necessarily represent a standard value which can be compared between different 
people, but, using a range of methods such as general surveys, life expectancy, 
mortality rates, GDP per capita and more -it has become possible to measure the 
happiness of a country and its economy. It is annually measured in ‘The World 
Happiness Report’. The reigning champions of happiness for the last 4 years have 
been Finland with a score of 7.809 out of 10 in 2020, however, they may have 
happiness, but they do not have a lot of money. The recorded GDP of Finland in 
2020 was approximately $270 billion and their GDP per capita was roughly $49,000 
–these are quite small amounts and are not regarded as a lot of money. Out of all 
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the countries they ranked 44thin 2020. Nevertheless, they have still been ranked first 
out of every country in the world in terms of happiness. If we take this at face value, 
we can conclude that happiness does not bring money. But whether money can buy 
happiness, is the question we are looking to answer. The wealthiest recorded nation 
in 2020 was the United States of America, they had a recorded GDP of 
approximately $21 trillion and GDP per capita of $64,000 –these amounts are 
significantly larger than those of Finland. Despite this, they ranked 18th in The World 
Happiness Report in 2020, which is significantly lower than Finland. This leads to 
the conclusion that money does not buy happiness as well as happiness not being 
able to bring money, on a national scale. Why is this the case? Although, the United 
States have a lot of money. Only some people share this wealth, as the top 10% of 
households hold 70% of the country’s wealth while the bottom 50% only hold 2%. 
This affects happiness because the GDP per capita makes it seem as though all the 
people in the US have a lot of money, however, only the top percentage of 
households are the true wealthy people as they increase the average and skew the 
statistics.  
 
The top 10% of Finnish households hold 50% of the wealth and the bottom 50% 
hold 6% which is considerably more spread than that of the United States, providing 
a more equal and happy nation. The difference in the United States’ median and 
mean wealth is 600%, which is dreadful as the United States have a lot of money but 
not everyone has enough money to positively contribute to the average. This is 
supported by their relatively high Gini index of 41.1, compared to South Africa with 
the highest ratio, 63. This represents the income inequality as a unit and tells us that 
not everyone has money nor is there an equal distribution of money, explaining why 
as a whole the United States are not as happy as they could be. Finland on the other 
hand have a Gini ratio of 27.4 which is extremely low compared to Azerbaijan with 
the lowest ratio, 22.45. Due to Finland’s lower Gini ratio, we can conclude that the 
GDP of the nation is more evenly spread than the United States’, so a greater 
fraction of people have money which explains why they are happier as a nation. 
Based on the facts, data and statistics shown, it is much easier to argue that money 
cannot buy happiness although it is not impossible to argue the opposite. The 
question must be more specific as it would make it easier to provide a definitive 
answer, as happiness can be bought by an individual with money but less so for a 
nation with money. 
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If money doesn’t bring happiness, does happiness bring 
money? 

Flora Tregear 
 
 

It is a well-known misconception that money can buy you happiness. Whilst it may 
boost life-satisfaction and living conditions, it is certainly not a fitting 
relationship for all incomes. It is destined to level off. In the UK, the so called 
‘perfect salary’ to reach the peak of happiness is £30,000. Given the average income 
of a UK citizen is £29,600, the majority of the UK population are not living to their 
potential happiness (in theory). The major component preventing reaching this level 
of life enjoyment is certainly not income, but mental health. With an average of 31% 
of adults experiencing some form of diagnosed mental illness, the world is facing a 
mental health crisis.   
  
Now it is clear that economic prosperity cannot solely improve wellbeing, the other 
side of the relationship must be addressed. Perhaps poor mental health creates a 
prime environment for a declining economy to fester. In 2007, the Daily Mail 
described the modern population as the ‘disturbed generation’. This was due to a 
report that between the ages of 5 and 16, a shocking 1 million British children 
experienced mental health issues. The financial impact of this can be seen in data 
from the Western world: in 2003, the US government spent $100 billion on mental 
health treatment, and in 2005 the NHS in the UK issued a record of 29 million anti-
depressants. Surely this vast spending and attention being given to the major mental 
health epidemic is reducing its negative impact? Sadly, this does not seem to be the 
case. The economic burden of the mental health crisis vastly outweighs any growth 
and improvements being felt; in America, $1 trillion of profits is foregone annually 
due to a productivity loss, as a direct result of mental health leave 
from employment. Furthermore, there is growing research into the potential causal 
link between poor mental health and a high-income inequality in a country. This was 
outlined and theorised in Pickett and Wilkinson’s book ‘The Spirit Level’. This used 
data from the World Health Organisation’s World Mental Health Survey 

Consortium, attempting to estimate 
the prevalence of mental illness in 
each country.   
  
 
GDP, whilst highly criticised, remains 
the most widely accepted measure of 
economic worldwide performance. 
However, it is heavily under fire for 
not representing income inequality: 
take Japan and the US, with high 
GDP per capita rates (65,000 and 
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40,000 USD respectively). This indicates a higher average income level in America, 
which could be equated to better living standards. However, this would be 
inaccurate. Japan has an impressively low rate of income inequality, whilst in the US 
the top 1% own 40% of the country’s wealth. Demonstrating the major impact 
income inequality has on skewing the interpretation of data. The research referenced 
in ‘The Spirit Level’ found Japan at the lower end of this correlation: a more equal 
distribution of income, and a relatively positive mental wellbeing on average. What 
makes Japan different? A highly contentious issue comes into the debate, as mental 
health is impossible to measure accurately quantitatively. Therefore, arguably these 
low incidences of mental illness in Japan could be attributed to a discrepancy in 
measurements. This can be seen to play a role in the argument, as depression was 
not widely recognised in Japan until 1990. However, after an advertising campaign 
at the turn of the 21st century launched in Japan, detailing mental illness as ‘the cold 
of the soul’, there was a boom in anti-depressant sales. The general lack of awareness 
and inability to measure mental health issues is a major hinderance in defeating the 
crisis and is having a devastating impact on the economy: 4% of GDP is used up on 
mental health, whilst only 1.5% is spent on environmental protection.   
  
One solution is the approach adopted by Germany: a role model for mental health 
services worldwide. The prevalence of mental illness amongst German residents is 
no different to the average in the rest of the world, therefore their success in being 
crowned one of the world’s happiest countries (ranking 7th) can almost entirely be 
credited to their own action in response to this epidemic of mental health. In the 
1880s, newly United Germany became the first country in the world to provide a 
welfare state. Since then, they have fore fronted social reforms in aid of mental 
health: providing accessible and generous financial support for the mentally ill, a vast 
range of specialist hospitals and an impressive downturn in mental health stigma, 
due to campaigning. It is no surprise then that Germany has a 4% share of world 
GDP (the fourth highest); a dominating economy in the world.   
  
It is apparent that there needs to be action, starting with a uniform measurement of 
mental illness in order to address the pressing issues of society. The Warwick-
Edinburgh mental well-being scale is the most accepted measure of mental health, 
that issues a series of positive statements and assesses an individual’s response to 
them. It then quantifies this in a score between 14 and 70, from good to poor mental 
wellbeing. However, it is certainly not all-encompassing, and there is no requirement 
for individuals to take this test. With the closest thing to a measure of mental illness 
being the flawed UK census question, first asked in 1991: ‘do you believe you have 

a physical or mental health condition or illness that will last 12 months or more’ it is 
no wonder that an estimated 60% of adults with mental health disorders go 
untreated or undiagnosed, slipping under the radar.   
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Money does not bring happiness, and happiness is far from reach in most 
economies. However, maybe the closer we get to improving mental health, the more 
our economies will be able to grow.  
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Organs- From Donor to Patient 
Anupam Bandi 

 

Introduction 

As much as the field of medicine has advanced in the last 100 years, for the hundreds 
of patients in hospitals globally, there often remains only one real option for treating 
end-stage organ failure – to receive a brand-new organ via transplant. For many of 
these patients, it is a lifesaving procedure. In the UK alone, last year there were 4733 
transplants carried out (Umbraco Assets Corp). And in many cases, receiving an 
organ is seen as a miracle – after all, many patients lucky enough to be on transplant 
lists die before being able to receive their new organ (in the UK, depending on the 
organ, between 2-21% of people die in their first year on the transplant list) (Watson 
and Dark 2012). But the process of receiving an organ is often forgotten – where 
are we getting these organs? How are they transferred from one person to another? 
And who decides who gets one? These are some of the questions I am answering in 
this deep dive into the world of organ transplants.  
 
Why Do We Harvest Organs? 
Before we begin discussing how organs are sourced, transported, or given out to 
recipients, let us touch on the two primary types of human organ transplants: 
autotransplantation and allotransplantation. The first, autotransplantation, involves 
the grafting or transplant of tissues and organs from the patient back to themselves 
– a well-known example is autologous skin grafts, where skin is taken from one place 
on the body to replace damaged skin (most commonly to treat burn victims). 
However, it is also used in procedures such as bone grafts, tooth autotransplants and 
even, in rare cases, kidney autotransplants (such as this case reported in the 
Washington Post last year. (Boodman,2020). The second, allotransplantation, more 
commonly associated with organ transplants, and involves the transplant of organs 
between two members of the same species. In humans, this can be carried out for a 
large variety of organs and tissues. In the UK, statistics are recorded for 9 organs 
commonly transplanted, the most common being the kidneys, with 2167 being 
transplanted between April 1st, 2020, and March 28th, 2021 (Umbraco Assets 
Corp,2021). Compared to autotransplants, the risk of rejection poses the main 
concern for allotransplant cases, however thanks to immunosuppressant drugs it has 
become possible to carry out transplants while minimising risk of organ rejection. 
The development of these allotransplant techniques is a critical factor in how organ 
transplants are handled today, and so looking at the history of organ transplantation 
is useful in understanding the modern systems. 
 
A Brief History of Organ Transplantation 
Though apocryphal stories, such as the transplant of an Ethiopian man’s leg to 
replace the gangrenous leg of Byzantine emperor Justinian by the saints Damian and 
Cosmas (purportedly taking place many decades after their deaths, the first 
successful transplant of tissue in modern times was conducted by Swiss Nobel 
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Laureate and surgeon Theodor Kocher, noted for his discovery of the functions of 
the thyroid gland, the organ tissue he transplanted in 1883 (nobel.prize.org).  
By 1900, it was widely accepted that internal diseases could be treated by the 
replacement of a failed organ via transplantation, with more pioneering work done 
by the likes of Alexis Carrel, another Nobel Prize winner. However, the problem of 
rejection became a near insurmountable hurdle, and progress was limited until 1954 
when the first successful human organ transplant, a kidney from one identical twin 
to the other, was accomplished by Dr Joseph Murray at the Peter Bent Brigham 
Hospital – he also received a Nobel Prize later for his work not only on the 
transplant but also the subsequent development of immunosuppressive drugs 
(Brigham’s and Women’s Hospital). Due to the genetic match between the two, the 
transplant succeeded for 8 years before the patient’s death – until then, transplants 
did not survive beyond 30 days. With this newfound understanding of why rejection 
occurs, transplant teams began work on immunosuppressant drugs and organ 
matching schemes.  

Figure 1: SEQ Figure \* ARABIC 2 Image of the world's first 
successful organ transplant (British Journal of Anaesthesia).  
 
The final piece of the puzzle came in the form of ciclosporin, an immunosuppressant 
drug developed by Novartis (at the time, Sandoz) derived from the fungus 
Tolypocladium inflatum. This soon became a vital part of the organ transplant 
process, even making it onto the WHO List of Essential Medicines, critical for any 
health system to have (WHO 2019 Model List of Essential Medicines).  
The problem for surgeons had changed from whether they were able to even carry 
out the procedure to one of sourcing the organs required – the discovery of organ 
matching, while improving the rates of non-rejection, posed the brand-new problem 
of, where do you get the organ from?  
 
How Do You Harvest an Organ – And How Do You Keep It Viable? 
Organ harvesting comes in two main forms from two types of donors – deceased 
and living. Living donors, as the name suggests, are donors who give away organs 
while still being alive, the drawback being that it is not applicable for every type of 
transplant – currently the only possible living transplants are single kidneys or lungs 
or sections of the liver or intestine. Living donors only make up a small part of all 
organs transplanted – in the last year in the UK, only 355 living donor transplants 
were carried out, a 62.2% drop from the year before and only 10% of all transplants 
carried out. Deceased donors are further subdivided into two more categories – 
donors after brain death or donors after cardiac death (DBD and DCD respectively). 
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The latter was the primary definition for organ donors until 1981, wherein doctors 
waited for the heart to stop beating after the removal of life support before 
proceeding with the organ procurement process. However, in the United States in 
1981, ‘brain death’ became a legal term and allowed doctors to procure organs from 
patients where organs were still being perfused with blood, retaining their viability 
for longer. In order to better standardize the evaluation of brain death, The 
American Academy of Neurology (AAN) published a new set of guidelines in 2010 
- these guidelines require that three clinical criteria be met in order to establish brain 
death: coma with a known cause, absence of brain stem reflexes, and apnea 
(cessation of breathing) (Neurology,1995). The topic of whether DBD donors 
should even be considered medically dead is one of contention, primarily due to 
growing conflict over the ‘Dead Donor Rule’. This unofficial rule amongst medical 
practitioners’ states that to procure organs from a patient not declared dead by 
removing life support is equivalent to murder and to avoid countless legal cases they 
must declare the death of the patient, brain death or cardiac death, before they 
continue with procurement. However, calls have been made to change this system 
due to shifts in public perception and the advance of treatments for ‘brain-dead’ 
individual (Journal of Medical Ethics, Kerridge 2002). The topic of whether DBD 
donors should even be considered medically dead is one of contention, primarily 
due to growing conflict over the ‘Dead Donor Rule’. This unofficial rule amongst 
medical practitioners’ states that to procure organs from a patient not declared dead 
by removing life support is equivalent to murder and to avoid countless legal cases 
they must declare the death of the patient, brain death or cardiac death, before they 
continue with procurement. However, calls have been made to change this system 
due to shifts in public perception and the advance of treatments for ‘brain-dead’ 
individual (Journal of Medical Ethics, Kerridge 2002). In terms of maintaining organ 
viability, speed is of the essence, as seen in the difference between DBD and DCD 
donors and their viability rates. The primary way for maintaining organ viability is 
by ensuring rapid transfer from donor to recipient, and as such systems, like the 
United Network for Organ Sharing in the United States, utilise geographical regions 
to determine from where organs should be sourced.  
 
So why does the organ deteriorate so rapidly once circulation is taken away? In the 
absence of circulation, and the oxygen provided by it, cells switch from aerobic to 
anaerobic respiration, a wholly more inefficient method of ATP generation that 
results in the rapid usage of intracellular energy stores and the accumulation of toxic 
lactic acid, destroying cellular integrity. A method to counteract this metabolic 
breakdown is by cooling the organ: metabolic rate is halved at temperatures below 
10°C, and at 4°C is <10% of that at normal body temperature (Watson and 
Dark,2012). Specialist preservative fluids are also used to counter the effects of 
prolonged ischaemia – for the kidney, pancreas, and lungs the solutions have high 
potassium and low sodium content to minimise diffusion gradients while for the 
heart, the high potassium content also serves to ensure diastolic arrest occurs, 
stopping the heart rhythm until it is safe to resume.  
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Figure 2: Transmedics machine (Transmedics,2021).  
 
A recent advancement, primarily used for keeping kidneys, lungs, and hearts viable, 
has been the invention of machine perfusion devices to maintain the circulation of 
organs and keeping them out of an ischaemic state as long as possible. Also known 
as ‘Hearts-in-a-box’ these devices, although only in the review stage of FDA 
approval in the United States, are purported to massively increase range, viability 
and non-rejection rates for organs transported this way (Transmedics,2021).  
 
Who Gets an Organ? 
The final, and perhaps most important, stage in the organ transplant process is 
deciding who should get access to this limited, precious resource. Organ transplants 
in the UK fall under the jurisdiction of NHS Blood and Transplant, an executive 
non-departmental public body of the United Kingdom's Department of Health and 
Social Care. It was established on October 1st, 2005, after the merging of two 
previous NHS agencies – UK Transplants and the National Blood Service (NHS 
Blood and Transport 2021.) Now responsible for managing the distribution of 
organs to the roughly 6000 people waiting on transplant lists, they set out some key 
guidelines for organ distribution in March 2010, specifically around requesting 
allocation of organs to a directed individual. Almost all organs donated on the NHS 
are not given with the condition that it must be given to a specific person, however 
in cases such as in-family donation (beneficial for matching organs due to close 
genetic proximity) there are exceptions when there is no urgent clinical need for the 
organ. The NHS seeks to maintain equitable treatment where donated organs are 
allocated in a fair and unbiased way however this 2010 publication is a small step 
towards allowing for more freedom in a family’s decision over where their organs 
end up. 
 
From Donor to Patient, far from the miraculous arrival many people imagine organ 
transplants to be, the process of procuring and transplanting an organ is one that 
involves many different medical and ethical considerations. With significant 
advances medical in technology, organ transplants have become far more reliable, 
with the real problem now stemming from availability. It is little wonder then why 
so much of the narrative is focused on the selfless act of the donation of an organ – 
it truly is a gift, from one human being to another, to save a life.  
 
References: 
Nhsbtdbe.blob.core.windows.net. 2021. Organ Donation and Transplantation - 
Activity figures for the UK as at 9 April 2020. [online] Available at: 
<https://nhsbtdbe.blob.core.windows.net/umbraco-assets- 
corp/18279/annual_stats.pdf> [Accessed 7 April 2021].  
Watson, C. and Dark, J., 2012. Organ transplantation: historical perspective and 
current practice. British Journal of Anaesthesia, [online] 108, pp.i29-i42. Available 
at: <https://academic.oup.com/bja/article/108/suppl_1/i29/237577>.  



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 31 

Boodman, S., 2020. Stomach pain was ruining her life. Then a scan provided a life-
changing clue. [online] The Washington Post. Available at: 
<https://www.washingtonpost.com/health/medical-mysteries/stomach-pain- 
medical-mystery/2020/10/23/4d3af94c-f2cb-11ea-999c-
67ff7bf6a9d2_story.html> [Accessed 7 April 2021].  
Nhsbtdbe.blob.core.windows.net. 2021. Organ Donation and Transplantation - 
Activity figures for the UK as at 1 April 2021. [online] Available at: 
<https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/22797/weekly- 
stats.pdf> [Accessed 7 April 2021].  
Halsall, P., 2000. Internet History Sourcebooks. [online] 
Sourcebooks.fordham.edu. Available at: 
<https://sourcebooks.fordham.edu/basis/goldenlegend/GoldenLegend-
Volume5.asp#Cornelius> [Accessed 7 April 2021].  
NobelPrize.org. 2021. The Nobel Prize in Physiology or Medicine 1909. [online] 
Available at: 
<https://www.nobelprize.org/prizes/medicine/1909/kocher/biographical/> 
[Accessed 7 April 2021].  
Brigham and Women's Hospital. 2013. Brigham and Women's Hospital - History 
and Milestones. [online] Available at: 
<https://www.brighamandwomens.org/surgery/history-and-milestones> 
[Accessed 7 April 2021].  
2019. World Health Organization Model List of Essential Medicines, 21st List. 
[online] Available at: 
<https://apps.who.int/iris/bitstream/handle/10665/325771/WHO-MVP-EMP-
IAU-2019.06-eng.pdf? sequence=1&isAllowed=y> [Accessed 7 April 2021].  
Neurology, 1995. Practice parameters for determining brain death in adults: 
(Summary statement). 45(5), pp.1012-1014.  
Kerridge, I., 2002. Death, dying and donation: organ transplantation and the 
diagnosis of death. Journal of Medical Ethics, 28(2), pp.89-94.  
Transmedics. 2021. OCS Heart for Patients and Families - Transmedics. [online] 
Available at: <https://www.transmedics.com/ocs-heart/> [Accessed 7 April 
2021]. 
NHS Blood and Transplant. 2021. A history of donation, transfusion, and 
transplantation. [online] Available at: <https://www.nhsbt.nhs.uk/who-we-are/a-
history-of-donation-transfusion-and-transplantation/> [Accessed 7 April 2 
 
 
 

 
 
 
 



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 32 

The Science of Literature in Translation 
Martha Hodgson 

 
It is easy to entertain the idea that a translation is nothing more than a sum of the 
original parts or, in this case, words. However, there is infinitely more going on than 
a simple linear conversion of meaning, as there is always the possibility for subtle 
changes to occur. That is to say, the translator must make a choice between the 
meaning, or the metre. 
 
To liken translated works to a specific scientific formula, there is the base 
understanding that literature itself must be in some way quantifiable. Reading, and 
indeed writing, is not an experience that can be added up to a single unchangeable 
sum; the process of translating a work is complicated and there is never just one 
faultless version. Even decades later classic literature, from Ovid’s Metamorphoses 
to Goethe’s Earl King and Murakami’s Kafka on the Shore, is still undergoing new 
transformations, in all written languages and dialects. The concept that writing can 
ever be perfectly converted into another language, is one that can only ever be 
inherently false. The nuances of culture, time, and social context, of both the 
translator and the author, all influence how a tale is conveyed to the audience. The 
original meaning can never be carbon copied because every readership is unique to 
their own mind, and the defining influences upon it; one of the most notable refining 
qualities comes from their native immersion in a language and the instinctual 
understanding of colloquial subtleties. 
 
The motive of a translated text can sometimes be hard to discern, especially when 
working with materials that do not reflect one's familiar social environment or 
linguistics. One of the predominant works of a translator is centred around figuring 
out an author’s raw message and then putting this into a format that will carry the 
intended weight, even with different words. This simplistic task also battles against 
the internalised ideals, stemming from the translator's own cultural experience in life. 
Their personal reading will be shaped by opinions unique to their own life, rather 
than the writer who first penned the book, in turn influencing the message portrayed 
by the translation. This is an example of when literary value not only becomes 
infinitely harder to specify but then leads to multiple interpretations, each with a 
slight individual bias exempt from any other. 
 
All over the world the social norms and cultural heritage influence all aspects of life, 
domestic and industrial. Often seen most potently in written documents, authors are 
especially inspired by their own life experiences. When translating a novel, such as 
Voltaire’s Candide for example, an English linguist will not have the same intimate 
knowledge of French customs and history of the period as Voltaire himself. 
Therefore, directly affecting the authenticity and tone of the work, in a way that may 
convey a universal narrative, but an altogether alternate style. 
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There must be a distinction recognised between the tools utilised by Google 
Translate and a Linguist studied text, to truly understand how important translation 
is to all types of human communication. The concept that has been long entertained 
by academics and the public alike, that there is one perfect derivation of all languages 
and a universal way of conveying this, is an inherently flawed one. If one was to go 
on holiday and wishes to order a coffee from a local café, they may rely upon a web 
page translation service and the point would be communicated with just enough 
sense to be functional; in this case, it indeed seems that translation is nothing more 
than a logical problem that has one definitive answer and formula to get there that 
even machines can replicate (Lewis-Kraus, par 16). However, the true art of 
translation cannot yet be replicated by technology, proven when a simple request is 
outputted with little regard to grammar and colloquial recognition, thus resulting in 
a barely legible form. Unlike within A Hitchhiker's Guide to the Galaxy, the ‘Babel 
fish’ (Adams bk. 1) translation creature, later serving as a name for the online 
international translation service ‘BabelFish’ (Beckham et al.) in reference to this 
famous science fiction work, real translation is never this easy. Quantitative and 
direct translation services manned predominantly by computer scientists may work 
in simple situations, where just the intent is important, though the true linguistic art 
of knowledge to be gained through translation takes a more thoughtful approach. 
 
The medieval epic poem, Beowulf, has been translated all over the world, from old 
English script. Even the linear chronological conversion to the current day English 
has seen multiple choices being made in the artistic merit of the translator. An 
example of this is seen when the original text uses alliteration to forebode the 
creeping danger associated with the monster, ‘Grendel’. Thus, creating dramatic 
tension and lending the material well to the oral storytelling traditions of the time. 
In this archaic manuscript, the text uses sibilance in the lines ‘Com on wanre niht/ 
scriðan sceadugenga. Sceotend swæfon,/ þa þæt hornreced healdan scoldon,/ ealle 
buton anum.’ (‘Beowulf’, lines 703-706) to communicate the sinister intentions of 
the monster. In S. Heany’s translation, published in 1999, the focus remains on the 
alliterative element of the poem; conveying emotion as one of the prevailing aspects, 
using the phonetic sound ‘s’. ‘Then out of the night/ Came the shadow-stalker, 
stealthy and swift;/ The hall-guards were slack, asleep at their posts, / All except 
one,’ (Heaney, lines 703-706). This replicates the metre that induces ominous 
invocations when talking about Grendel, over a more simplistic depiction. Whereas 
A.S. Kline’s version favours the atmospheric description of the semantics rather 
than the sensory element of the lines. The lines ‘Thus, in the darkest night, came/ 
The wanderer-in-shadow. The warriors, / Guarding the horned hall, all slept.’ (Kline, 
lines 703-706) are much less elaborate and do not stress any vocal sounds to 
compliment the action. The verb ‘came’ (Kline, line 703) is not as carefully selected 
as Heany’s particular reference to the hissing sound of the ‘s’ in ‘shadow-stalker, 
stealthy and swift;’ (line 704). Making a biblical allusion to serpents and Hell, 
consequently showing the demonic nature of Grendel. Instead, Kline writes a more 
straightforward translation to make the plot accessible for a younger or less academic 
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readership. For each different translator, a specific technique in Beowulf, and any 
other text, will stand out as the definitive focus. Thus the translated work will 
highlight this one element above all others, as the true essence of the original. While 
each story may be the same, the end result of each translation does not follow the 
same rule, using different outlets to create their own crafted answer that is true to a 
personal interpretation of the original work, as dictated by custom and culture of 
that time. 
 
It is a common misconception that once translated a text then reaches a final form, 
equal to that of the original, the only difference being the language it is presented in. 
This is simply untrue and has never been the case in all the history of the written, or 
else spoken word. Don Quixote has undergone over twenty major translations in 
English alone, an estimated fifty official translated versions in languages across the 
planet (Arbeiter, sec 10). Even to this day, Cervantes’ global best-selling novel is 
subjected to immense literary scrutiny, leading to even further evolution alongside 
the contemporary vocal fashions. Considered by much of the academic community, 
such as literary critic H. Bloom, as the ultimate ‘modern novel’ (Arbeiter, sec 1), 
imperative for any literary lover, no matter what discipline or native language; it is 
fitting that the text itself is so fluid that no one time period can tie down the tale, 
constantly reformed as ‘modern’ in every era. On the other hand, there has been 
disquiet among some readerships that the very first English vernacular translation 
by T. Shelton in 1608, was simply too literal to convey the true literary genius as seen 
in the original (Arbeiter, sec 13). In this case, a formulaic and structured approach 
to direct translation, without deference to subtle native linguistic substitutes for 
coherency, was a failure. Shelton stuck rigidly to the original product and in doing 
so published a sub-par replica that was worth much less than Cervantes’ manuscript, 
despite being a diligent word-for-word translation. One cannot approach a 
translation without any independent creative drive, there must be breadth to reach a 
new equilibrium between the original and edited translation for the spirit of the work 
to endure in the sum. 
 
Moreover, The Bible appears in approximately nine hundred different guises; each 
is a valid translation in its own right, yet none is the same (‘Bible Translations’, par 
1). The religious message can be understood through two main ways, a literal 
translation, or dynamic equivalence. Hence, even the act of translation itself has 
multitudes that give way to the many religious groups and teachings of the same 
original text. This means that the purpose of the text must be considered first and 
foremost, to decide what form of translation is needed. Deciding in what way a 
translation is most appropriate and true to the original while maintaining unique 
integrity. As seen in Shelton’s Don Quixote, the importance of dynamic equivalence 
in translation means that a computer or logic driven approach can never truly 
emulate, or add up to, the mastery of a text in its primary written form. Only a 
considered and flexible linguistic production, can hope to convey the same literary 
dexterity that so enraptures readers all around the world. 
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Language as a foundation is a constantly shape-shifting entity, branching into new 
realms of understanding that have simply not existed in that form before. As such, 
the demands of public comprehension are only jeopardized by chasing a singular 
‘original’, in a time where this possibly archaic writing is not easily digestible for the 
average reader. In this case, the ‘answer’ can never be stagnant, as this is not a true 
reflection of the society that will engage with this literature. If there is never a 
definitive answer, then how can translation only ever be seen as a set problem to 
solve? Dialects and languoids are the human realisation of an imperfect idea in 
practical application, incongruent to the academic model. A translation is only as 
true as the current public understanding of language, and as this is a dynamic process 
there can never be just one answer. With every art there is room for independent 
learning and ventriloquism, not exempt to translation. 
 
To conclude, is there ever only one answer in life? If not then why should the same 
be expected in Literature, an art form that draws from the same emotions and 
diverse inferences? The practice of translation is not flawless and has never been, 
therefore there is simply no way to substitute one version of a text for another, as 
no one can, or else should, be the same for every culture. The experience of reading 
cannot be formulated and mass-produced, a translated text can never add up to the 
original, and this is what makes every copy special. A truly advanced translation 
should not only imitate, but emulate the primary source, to create a version that is 
not a reflection, but an equal. 
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The Stigma Surrounding AIDS 

Lily Taylor 
 

Human Immunodeficiency Virus (HIV) is a retrovirus which weakens a person’s 
immune system by infecting and destroying CD4+ helper T-cells during viral 
replication. If left untreated, HIV will lead to Acquired Immunodeficiency 
Syndrome (AIDS). AIDS involves the patient becoming seriously ill and developing 
diseases such as meningitis, tuberculosis, atypical pneumonias, and toxoplasmosis. 
HIV originated in Kinshasa in the Democratic Republic of Congo in around 1920, 
when it crossed species from chimpanzees to humans. Although cases were not 
recorded until the 1980s, the AIDS pandemic is believed to have started in the mid 
to late 1970s and since the incubation period of HIV is roughly a decade, by 1980 it 
may have inflected 100,000 and 300,000 people. Since deaths were first recorded in 
1980, 37.2 million people have died from AIDS related illnesses, yet the stigma 
surrounding the disease still remains (HIV Global Statistics, 2021).  
 
There are two main groups of HIV: HIV-1 and HIV-2. Both are related to different 
strains of a disease called SIV, found in primates. HIV-1 is believed to have been 
spread through chimps hunting small monkeys infected with different strains of SIV. 
This then infected the chimps with a new strain of SIV which was remarkably similar 
to human HIV. When humans hunted and ate these chimps, the virus somehow 
mutated and became HIV-1. HIV-2 originated in a similar way but instead of chimps 
it spread through the eating of sooty mangabey monkeys. This virus is less 
contagious and is mainly found in West Africa. HIV-1 is therefore the more 
dangerous group. Kinshasa had a successful sex trade, and it is believed that HIV 
spread across the continent and then to others this way. 
 
Lack of clear information concerning the origin of HIV has led to racism and stigma 
towards Haitians. Groups of professionals who were working in colonial DRC 
returned to Haiti in the 60s and brought back the virus with them. This subtype has 
now become the most geographically spread of all the types of HIV, and by 2014 
had spread to over 75 million people. This led to Haitians being blamed for the virus, 
a long-lasting and damaging reputation caused by misinformation. 
 
People in the West were not aware of the condition until the 80s. in 1981, a few 
cases of rare diseases were being reported among gay men in New York and 
California (such as a rare cancer called Kaposi’s Sarcoma and a lung infection called 
PCP). Nobody was certain why these cancers and opportunistic infections were 
spreading but it was concluded that there must be an infectious disease causing them. 
The stigma surrounding the disease emerged from its original name ‘GRID’ or gay 
related immunodeficiency. As it was found predominantly among gay men, many 
prejudiced healthcare professionals refused to treat it and not much funding was 
given for research. This meant a lack of knowledge which led to misinformation and 
speculation. Many people believed that it was God’s punishment for homosexuality. 



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 38 

Very little was known about the disease at the time: it was infectious and deadly, but 
nobody knew how it was transmitted. This led to huge fear amongst those treating 
sick people. It also increased homophobia and attacks on gay men as they were 
essentially being blamed. The main concern was that the disease was airborne or 
spread through physical contact (infected patients would be isolated from friends 
and family until their death). It was not until mid-1982 that scientists realised that 
the disease was being spread among other populations such as haemophiliacs (a 
disease-causing inability for blood to clot, treated by blood transfusions) and heroin 
users. By September that year, the ‘disease’ was named AIDS and before long people 
colloquially spoke of a ‘4-H Club’ at risk of aids: homosexuals, haemophiliacs, heroin 
addicts and Haitians. This contributed to further stigmatisation, the effects of which 
are still being experienced today. 
 
Despite updated evidence as to who was infected and how HIV was transmitted it 
was still fatal, and a diagnosis was essentially a death sentence. Levels of fear among 
the gay community were extremely high as between 1980-90 there were over 100,000 
AIDS deaths. For many, these were friends, lovers, and family members but due to 
the stigma and paranoia there was a lot of blame and hate surrounding these deaths, 
particularly from families who were ashamed of their children’s sexuality. 
 
Eventually, as funding for research was made available, further information became 
available. HIV attacks the CD4+ helper cells which makes it difficult for the body 
to fight off infections (WHO, 2021). However, it also uses the cells to make more 
of the virus. HIV destroys CD4+ cells by using their replication machinery to create 
new copies of the virus. This acute infection takes place immediately, showing 
symptoms of fevers, headaches, rashes, swollen lymph nodes, fatigue and myalgias 
from between a few days to a week. There is then a latent stage, where the patients 
stop feeling symptoms as the HIV virus stops replicating as quickly. This is when 
the patient has the greatest chance of transmitting the virus as the HIV levels are 
highest. This stage lasts several weeks or months until the CD4+ cells swell and 
burst. As the CD4+ count drops below 200, a person progresses to AIDS. This stage 
is where the patient is vulnerable to any type of infection, where even a common 
cold could kill them. 
 
HIV progression can be prolonged, by natural factors or by newer developments. 
Ability to achieve viral suppression is probably the most important factor. This can 
be achieved by the taking of antiretroviral drugs (NHS, 2021). It also depends on 
the age when symptoms start as being older can result in faster HIV progression. 
Health before treatment is equally important as other diseases such as tuberculosis, 
hepatitis C or other STDs can affect overall health. Early diagnosis is also crucial 
because the longer between a diagnosis and treatment, the more time the disease has 
to progress unchecked. Unhealthy lifestyle choices such as poor diet and severe 
stress can also cause HIV to progress faster. Finally, genetic history also has a greater 
impact as some people tend to progress more quickly through their diseases given 
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their genetic makeup. Recent developments have made it possible for people with 
HIV/AIDS to live with it today. While this is a massive milestone, a whole 
generation of gay men might have been saved if this research had been funded forty 
years ago. A big advancement was the development of antiretroviral therapy (ART). 
While this cannot remove the virus from the body, it reduces the viral load in a 
person’s bodily fluids to an undetectable level, allowing the affected individual to 
gain back their lost immunity. It also removes the risk of transferring HIV sexually, 
or mother-to-child at birth which massively improves patient quality of life. After 6 
months of an undetectable viral load, the patient will not be at risk to others and will 
have a normal life expectancy. Other combinations of drugs can be used for 
treatments which can be categorised into classes. Drugs can be entry inhibitors, 
which prevent the virus from entering the host cell at a CD4 surface receptor level. 
Other drugs are enzymes which stop the entry in the cytoplasm and nucleus, or 
integrase inhibitors that stop integration of the viral genome into our DNA (prevent 
replication). Finally, protease inhibitors can be taken which kick in towards the end 
of a replication cycle, affecting the virus before release. All these drugs have side 
effects, ranging from short term such as vomiting and long term such as 
lipodystrophy and liver and brain malfunctions. 
 
There are things which people with HIV/AIDS understandably cannot do. For 
example, they are not allowed to donate blood or organs, join the armed forces, take 
out life insurance or visit certain countries. HIV is well understood these days by 
doctors and scientists, yet the stigma generated in the 80s and 90s is still prevalent. 
Whether this is rooted in homophobia or simply due to lack of willingness to 
understand and empathise, the public still have a fear of HIV. There have been some 
legal interventions to make life less hostile for people with HIV, for example the 
Equality Act (2010). This states that there is no legal obligation to tell your employer 
that you have HIV unless you have a frontline job in the armed forces or work in a 
healthcare role performing invasive procedures. This attempts to remove the 
prejudice and discrimination towards people with HIV in the workplace and allows 
them to lead a normal life. 
 
However, the main concern around HIV today is not treatment. Being labelled as 
HIV positive results in many forms of discrimination, from outsiders but also from 
close friends and family. People with HIV often feel alienated by their families, 
which can hurt and be damaging to the patient’s mental health. Therefore, patients 
must feel comfortable, understood, and not judged for their diagnosis. Older 
generations must be educated so they have a modern understanding of the virus- 
not just what they read in a newspaper in 1982. It is important to remember that 
AIDS does not just affect homosexual men; it can affect anyone from young 
teenagers to older heterosexual couple. As of 2019, 59% of the diagnosed population 
were homosexual men ages 65 or older. 
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Stigmatising an illness can rapidly reduce quality of life (Avert, 2021). Lies and 
misinformation have led to many dangerous and negative ideas about the virus, 
discouraging some people from learning their HIV status, accessing treatment, or 
staying in care. HIV stigma can also affect those at risk of HIV by discouraging them 
from seeking HIV prevention tools and testing. And from talking openly with their 
sex partners about safer sex options. Populations disproportionally affected by HIV 
are also often affected by stigma due to sexuality among other things such as gender, 
gender identity, race/ethnicity, drug use or sex work. Internalised stigma is common, 
where people with HIV experience negative feelings or thoughts about themselves 
due to an HIV diagnosis. Almost 8 in 10 adults with HIV report feeling internalised 
stigma. This can lead to depression, isolation, and feelings of shame and can affect 
individuals’ ability to stay adherent to their HIV medication. 
 
You can play an important role in reducing stigma and discrimination by offering 
support and speaking out to correct myths and stereotypes about HIV that you hear 
from others. Learn which words have negative meanings for people at risk or living 
with HIV, and which are empowering. Be intentional when you choose your words 
and mindful of how they can affect those around you. There are a couple of things 
we can all do to try and stand up for stigma in general. Self-education is crucial 
beforehand, but there will be campaigns specifically intended to remove stigma, in 
this case for HIV. Even though there is stigma in society and fear surrounding HIV, 
I hope that from reading this you have become better informed regarding the 
condition, and that you will continue to speak out and spread awareness of it to 
mitigate the discrimination that prevails to this day.  
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The Delay of Male Contraception: Societal Echo Chamber 
or Biological Stalemate? 

Amelia Downs 
 

Abstract  
With 40-45% of pregnancies being unplanned, the need for effective, reversible and 
safe contraception is of paramount importance. In recent years, transdermal, oral 
and injectable methods for suppressing spermatogenesis have been trialled but have 
yet to be licensed. Various biosocial blockades will have to be overcome when 
developing a marketable male contraceptive.  
 
History of contraception and research inequality  
The pill. Despite maintaining its euphemistic nature, it has long acted as a symbol of 
female liberation, with 63.6% of married or in-union women around the world 
relying on some form of birth control. Of this 63.6%, only 10.3% use male-centric 
methods.  (United Nations). This poses the question, vehemently fought over 
amongst the scientific and political intelligentsia: Are women biologically more adept 
to warding off the sometimes-debilitating side-effects, or is this a case of social 
disparity underpinning research and development, and subsequently engaging in a 
self-perpetuating cycle of medical misogyny?  (The Faculty of Sexual and 
Reproductive Healthcare)  

 
 

 
 
Evident from the above schematic, the history of 
contraception has been disproportionately aimed 
at women. In the 1960s, this was an immense step forward in feminism, 
engendering a multitude of social repercussions. For example, the average age of 
women at marriage has been on the incline since the 1970s, perhaps as the message 
of reproductive autonomy translated to a more general belief in the self-sufficiency 
of women. The average age of women at their first instance of giving birth 
also follows a similar trend, demonstrating that the pill, although only playing a small 
role in this multifaceted paradigm, enabled women to have a more fulfilled and 
varied life before children. The role of women in society was beginning to change.  
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So, when did contraception switch from a venerated emancipator to a point of 
feminist contention? In order to understand this, it is best to first visit why males, 
in both pre-clinical and clinical trials, are preferred in almost all areas of 
research. Historically, doctors were trained under the assumption that there was no 
fundamental difference between male and female physiology, except 
for reproductive function and general morphology. (Keitt & Marts, 2004) From an 
endocrinological perspective, males are typically believed to be hormonally less 
variable as they do not menstruate. This was later discounted when a meta-analysis, 
undertaken in 2014, found that male mice have as much, if not more, variation as 
female mice. (Nowogrodzki, 2017). This misconception risks biasing the entire drug 
pipeline towards men, and, in turn, having potentially serious health consequences 
for women. A report issued by the US General Accounting Office found 
that eight of the ten drugs removed from the US market between 1997 and 2000, 
were withdrawn because of side effects that occurred exclusively, or predominantly, 
in women. Notably, cardiac disturbances engendered by use of 
the antihistamine Seldane and the anti-heartburn drug Propulsid proved 
fatal. (Nowogrodzki, 2017). This is just a snapshot of the stream of biologically 
biased precedents, which have led to males been advantaged in many, if not all, areas 
of medicine. From a social perspective, it is therefore of little surprise that women 
were also burdened with contraception. Biologically, however, is there valid 
scientific infrastructure underpinning this reasoning for the widespread disparity 
between the use of contraceptive between females and males? Why, after all, has it 
taken us so long to find a marketable male alternative?  
 
From a biological and statistical perspective, researchers find they are more likely to 
preclude conception by preventing the release of an egg, a singular monthly event, 
in comparison to stopping spermatogenesis, which occurs 1500 times per 
second (Dell'Amore, 2010). There is also a plethora of interacting psychosocial and 
cultural reasons which offers a paradigm for why there is a glaringly obvious gap in 
the market. A literature search carried out on the following databases, PsychINFO, 
ASSIA, Scopus, ScienceDirect, Ingenta, Medline and ISI, for the time period 1990-
2012, established the core factors: 1. acceptability; 2. trust; 3. fear of side-effects; 4. 
perceptions of contraceptive responsibility; and 5. fear of losing connotations of 
masculinity. (Van Wersch, Eberhardt, & Stringer, 2012). Despite this, a recent 
survey of sexually active British men found that one third would consider hormonal 
contraception such as the pill or the implant. Notwithstanding this relatively low 
percentage, this is interestingly the same proportion of British women currently on 
the medication. Another illuminating statistic generated by the survey found that 
80% of sexually active British men felt that contraception should be a shared 
responsibility. (Campo-Engelstein, 2019). There is hope left on the horizon, 
therefore, for an egalitarian contraceptive landscape.   
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Contemporary Research  
 
Why is Male Contraception needed?  
With 40-45% of pregnancies worldwide being unplanned (Gava & Meriggiola , 
2019), it is therefore statistically desirable to stop both the sperm and the egg at the 
source. Furthermore, current male methods of contraception - coitus interruptus, 
periodic abstinence (akin to the rhythm method), condom use and vasectomy – are 
somewhat lacking. Condoms are only 82% effective with typical use. This 
means 18 out of 100 people will become pregnant in 1 year when male condoms are 
used as contraception. (NHS, 2020) Vasectomies, the least popular method of male-
centric contraception, is invasive and not reliably reversible. (Patel & Smith, 2016)  
 
As highlighted previously, the development of hormonal male contraception would 
hopefully give rise to an increasingly gender-equal society and a more inclusive field 
of medical research. It would relieve women of the financial and health-related 
burdens of contraception, especially in countries with privatised healthcare. 
Additionally, the increased accessibility of a male hormonal contraceptive would 
communicate to the general populace that both female and male reproductive 
autonomy are equally important. (Campo-Engelstein, 2012)  
 

 
 
Despite this multitude of reasons in favour of a new hormonal male contraceptive, 
the sole development of the drug does not guarantee a significant usage, and 
therefore does not warrant a meaningful impact. A precedent that should be 
acknowledged is the uptake of vasectomies. Tubectomies, the female equivalent, are 
performed 10 times more frequently worldwide (United Nations), despite reduced 
efficacy, increased expense and heightened risk of surgical complications. (Campo-
Engelstein, 2019)  



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 44 

 
Benchmarks for a marketable male 
contraceptive 
 
Action mechanism for male contraception  
 
The objective of any male hormonal 
contraception is to temporarily 
preclude spermatogenesis, or at least 
significantly reduce its rate, resulting 
in azoospermia for the former 
instance, and severe oligozoospermia 

for the latter (⩽ 1 million/ml).  
 

In order to comprehend how this mechanism would be achieved, 
it is best to first understand the biological process that engenders 
the creation of sperm. The hypothalamus secretes gonadotrophin-
releasing hormone (GnRH), which subsequently stimulates the 
anterior pituitary to release luteinising hormone (LH) and follicle 
stimulating hormone (FSH). These hormones then encourage 
Leydig cells within the testes to produce testosterone, which 
is then secreted into the blood plasma. This testicular presence of 
testosterone supports Sertoli cells in spermatogenesis. 
Subsequently, spermiation, the release of sperm from the Sertoli 

cells, occurs. Sperm are then free to voyage through the seminiferous tubules and 
into the epididymis.  
 
Generally, the male contraception drugs in development target the endocrine 
system, specifically LH and FSH. These are both inhibited, resulting in the reversible 
inhibition of spermatogenesis and testosterone production. This decrease in levels 
of testosterone, in conjunction with that of FSH, results in a reduction in the 
function of the Sertoli cell and subsequently the maturation of the germ cell. As 
androgen-dependent physiological functions must be maintained, an 
androgen is included in the contraceptive method. (Gava & Meriggiola , 2019)  
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Multiple routes 

 
The research into male contraception can be divided up into the following 
subsections: (Gava & Meriggiola , 2019)  
 
Injectable regimes using testosterone only  
In addition to its current use as HRT for men with low levels of 
testosterone and transgender men, testosterone ethanoate has also 
been trialled in two WHO (World Health Organisation)-supported 
multicentre efficacy studies. 271 healthy, fertile volunteers were 
administered 200mg TE weekly via intramuscular injection, resulting 
in 65% of men becoming azoospermic within 6 months. The 
subsequent efficacy phase lasted 12 months, in which time the men 
were instructed to use only the TE as a form of contraception. Only 
one pregnancy occurred during the 1486 months, reflecting the high efficacy of the 
drug. (Contraceptive efficacy of testosterone-induced azoospermia in normal men, 
1990)   
 
Due to the nuanced social factors present in terms of the uptake of male 
contraception, it is also of paramount importance that the reasons why participants 
would drop out of the study are evaluated.  A key reason given was due to a dislike 
of the injection schedule. As this study included participants from around the world, 
this could be due to different cultural perceptions of injections. Data obtained by 
the UN found that contraceptive injections aimed at females were the most 
popular method in Africa at 9.8% (United Nations). This is perhaps due to its 
relative convenience; it requires less trips to the clinic in an area sparsely populated 
with healthcare services. Additionally, it has been conjectured that there would be 
less uptake of injectable methods in the west, where it can be seen as a breach of 
bodily autonomy. In addition to these behavioural, cross-cultural barriers, 
researchers have also been met with a biological difference between the response of 
Asian and Caucasian participants to the drug. The second multicentre study revealed 

non-suppression to the oligozoospermic threshold (⩽3 million/ml) occurred in 8 
out of 242 men from non-Asian centres compared with none of the 115 men from 
the Asian centres. (Gava & Meriggiola , 2019)  Injectable regimes using testosterone 
combined with other molecules.  
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The androgen-progestin combination to suppress male fertility was first 
developed to examine the synergistic and additive effects of the two steroids. They 
work by suppressing the secretion of gonadotropins, and thus spermatogenesis. 
Progestins on their own are not sufficient in inducing profound suppression of 
gonadotropins, and hence infertility.  
 
Similarly, supraphysiological doses of androgens such as testosterone are not reliable 
in supressing spermatogenesis to the point of reaching the oligozoospermic or 
azoospermic threshold. The use of progestin in a contraceptive acts as an in-built 
safety mechanism, ensuring the supraphysiological serum androgen levels are not 
reached. (Meriggiola, Farley, & Mbizvo, 2013) These aforementioned synergic and 
additive effects on the hypothalamus-pituitary axis results in more rapid and 
profound gonadotropins and sperm suppression compared with each compound 
administered alone. (Gava & Meriggiola , 2019)  
 
After two successful smaller studies using a progestin-androgen cocktail for 
suppressing spermatogenesis, WHO and CONRAD developed a multinational 
phase II efficacy study. 200mg injectable norethisterone enanthate (NETE) and 
1000mg testosterone undecanoate where combined, to be administered once every 
2 months by 320 participants, 274 of which entering the oligozoospermic threshold 

of ⩽ 1 million/ml within 24 weeks. Despite a promising start, with a relatively high 
efficacy of 98.43%, concerns over the reported frequency of moderate to severe 
mood changes lead to an external safety review committee recommending stopping 
further injections before the planned end of the study. The research exhibited a high 
rate of reversibility at 94.8% after 52 weeks, but due to the severity and permanence 
of this consequence, this statistic is still worrying for some. (Behre, et al., 2016)  
 
Oral regimes  
Despite the pill being an effective contraceptive option for females, researchers have 
been met by a blockade in their development of the male equivalent. Oral 
testosterone is rapidly metabolized by the liver and preparations of testosterone such 
as methyl testosterone carry concern for hepatotoxicity. (Yuen, Nguyen, Swerdloff, 
& Wang, 2020)  
 
However, a recent study of a novel androgen, dimethandrolone undecanoate 

(DMAU), demonstrated that a single dose of up to 400 mg daily was safe, well-
tolerated, and suppressed serum testosterone, LH, and FSH to levels consistent with 
effective contraception. Some disadvantages of this drug are the fact it requires 
concomitant food administration for effective absorption. Additionally, the drug 
induced mild androgenic side effects such as weight gain, headaches and decreased 
libido. (Thirumalai, et al., 2019)  
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Summary 
Despite promising developments in multiple male contraceptive regimes, 
the politically charged gap in the market remains. The overriding question: Is this 
delay a symptom of a societal echo-chamber, or a biological stalemate? Or perhaps, 
both.   
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Is the Jury Effective? 
Holly Chen 

 
Up until the early thirteenth century, the verdict of a criminal trial was determined 
by ‘ordeals’ of fire or water, where the defendant would either live or die depending 
on their innocence. These trials, supervised by a priest, were believed to be judged 
by God, who would presumably save the innocent and punish the guilty. However, 
possibly due to worrying over the distrust and negative implications brought about 
by unjust convictions, November 1215 saw Pope Innocent III ban any interference 
with trials by clerics. ‘Ordeals’ thus became unusable and replaced by a logical system 
where local men with knowledge about the crime were called on to discuss the facts. 
 
1215 also saw the signing of the Magna Carta, which stated that every person has 
the right to a trial with the ‘lawful judgement of his peers’. Though many believe 
juries to have originated from this clause, this system was not fairly enforced until 
the efforts of Coke and then subsequently Lilburn mid-seventeenth century, where 
finally a person prosecuted by the state had the right to ask for a trial with an 
audience with both a judge and ‘twelve men good and true’ who could decide on the 
verdict. Bushel’s Case (1670) forbade judges from coercing jurors or punishing them 
based on verdict, finally establishing jurors as independent judges of fact. 
 
This all leads to the modern-day UK jury: depending on the court, a group of twelve 
or eight out of fifteen randomly selected people gather to determine the verdict of a 
civil or criminal case (keeping in mind that some minor offences do not require a 
jury by the Criminal Law Act of 1977). The selection process is strict: they must not 
have worked in the judicial sector for the past ten years, must be aged between 18 
to 74, etc. If any juror recognises any of the involved individuals, the court must be 
informed. The judge will decide whether or not the juror can proceed; if not, one of 
the remaining jurors will step up instead. The jurors listen in silence in the courtroom 
before discussing the case amongst themselves in a private room, with no interaction 
with any technology and anyone outside of the room. 
 
This system, with its extensive history and modern changes, should ensure the fair 
trial that every person deserves - but does it? 
 
Inevitably, the majority of people hold some degree of prejudice, whether they are 
aware of it or not. With constant tensions surrounding immigration, race, religion 
and so on, it is difficult to argue that every trial faces a fair and unbiased audience. 
A sole judge may seem more prone to prejudice than a group, but a judge would 
likely be trained to avoid or restrain it, whereas the jury is composed of ‘normal’ 
people that lack this training. Required qualifications may also skew the jury: as an 
example, South Africa’s jury was abolished in 1969 due to being an inaccurate 
representation of the public. It was first introduced into the Cape Colony by Britain, 
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and although there was no restriction on the race of the jurors, the jurors had to be 
male and a property or tax liability qualification was required, thus limiting the 
number of non-white jurors. The jury system in the Natal province was similar to 
the Cape Colony’s, but all jurors had to be ‘exempt from native law’, essentially 
excluding African jurors by 1871. In the Orange Free State, jurors were, in practice, 
white, despite there being no race-restriction. Verdicts were thus often prejudiced, 
especially in interracial cases, and due to this and overall gradual disuse, the jury was 
abolished.    
 
The complexity of the legal system could also reduce the effectiveness of juries. The 
jury for Vicky Pryce was notorious for asking supposedly foolish questions, yet the 
law is so complex in both language and structure that this lack of knowledge is to be 
expected, especially as being detached from the legal world is a requirement for UK 
jurors. Indeed, the questions asked present the jury as attempting to understand the 
situation, which should be encouraged - yet, with big news outlets such as the 
Guardian berating the jury as ‘failing to grasp basics’, trust in our jury could diminish, 
and jurors themselves may come to hasty conclusions to avoid seeming uneducated. 
 
With technology advancing quickly as well, jurors have had easier access to the 
internet and information that may bias their decision. Kasim Davey, due to posting 
online about his case, was imprisoned for being in contempt of court. Disinterest in 
the cases due to many jurors being pulled out of their jobs for prolonged periods of 
time could also prevent thorough verdicts from being given. Despite these faults, 
the jury still stands as what I believe to be the fairest way currently to conduct 
criminal and civil cases in the UK. 
 
Though judges may be trained against prejudice, prejudice has deep roots. Judges 
are also subject to bribes and corruption: according to a survey from Transparency 
International, in 2013, ten out of seventy-five court-users paid bribes to legal officials 
for faster services in the UK - money is a big motivator. Judges may also have ties 
to the defendant in certain cases; Margaret Besen’s hope for a fair and conclusive 
divorce between her, and her husband Stuart Besen was lost after suspected 
connections between Stuart, who was an attorney, and the judge. Though this case 
was based in the US, British judges are just as likely to have unethical links. Jurors, 
on the other hand, must have no ties to anybody involved with the case - if they 
recognise someone, they must report it immediately or could otherwise be punished, 
thus making them more trustworthy than the sole judge. 
An intensive and in-depth study by Cheryl Thomas in 2010 further suggests modern-
day jurors as less biased than expected. The summarised findings are that all-white 
juries, particularly those living in a multicultural area, aren’t likely to discriminate 
against non-white defendants. Despite black people having a larger chance of being 
charged and facing a jury, verdicts according to Thomas do not vary as much, 
perhaps suggesting prejudice is more prevalent within the system and police. 
Thomas’ report also suggests that jurors are willing to engage and wish to understand 



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 51 

how to perform their duties more effectively, and that written instructions from 
judges help - through this, the possibility of disinterest is diminished and a method 
to help jurors understand the law is revealed, though it still needs developing - 
Thomas suggested written guidelines. 
 
The report also concludes that jurors find it difficult to avoid using the internet to 
research their case. Though it is impossible to guarantee no jurors will read anything 
online involved with their case, laws are enforced to try and limit people from 
publishing information onto the internet regarding cases, limiting the influence, 
though news outlets will always have articles on current cases. However, as the 
report showed that many jurors want to perform well, they hopefully also wish to 
bestow a genuine and just verdict, and thus will attempt to make a deduction based 
on the facts presented in court.  
 
Overall, the jury offers a chance for common people to be judged by their peers that 
are outside of the legal world, allowing the public to be involved in public affairs. As 
Samantha Love states, ‘Jury service can be seen as a way of ensuring that society is 
involved in the administration of justice, and that we are well protected from the 
state. 
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 The Brachistochrone Problem 
Upanshu Tyagi  

Abstract:  
This article will present the problem of the Brachistochrone curve and the solution, 
using a combination of Snell’s Law and cycloids.  
  
Origin:  
bra· chis· to· chrone | βράχιστος χρόνος  
  
The word brachistochrone comes from the Greek word displayed above, its literal 
translation is ‘shortest time’ and was used to name the famous Brachistochrone 
problem which is one of the earliest problems posed by the calculus of variations. It 
is assumed that Galileo first thought of a similar problem in 1638 and was officially 
proposed by Johann Bernoulli in 1969, the problem he proposed was, ‘Given two 
points A and B in a vertical plane, what is the curve traced out by a point acted on only by gravity, 
which starts at A and reaches B in the shortest time.’   
 
Solutions thought of at the time:  
The most common first thought mathematicians had at the time was to use a straight 
line as the fastest route as it is the shortest route as well, however these 
mathematicians found that having a higher transfer of gravitational-potential energy 
to kinetic energy at the beginning in exchange for a longer distance proved to be a 
faster route than a straight line, since the point would be travelling at a higher 
velocity for longer, however, the path must not be too long otherwise the point 
would lose most of its kinetic energy before it reached the lower 
point. For example, Galileo thought that the solution to this problem is to use an 
arc of the circumference of a circle as the path of the chute, although much better 
than using a straight line or a vertical drop, there is another curve that can produce 
an even faster time.  
 
Isaac Newton was famously challenged to solve this problem in 1696, by this age he 
was retired from solving mathematical equations and he thought of himself 
to be smarter than any mathematician at the time, so he was quite annoyed when 
challenged by ‘someone he considered to be beneath him’.  He solved the problem, 
in one night and anonymously handed in his work to ‘The Philosophical 
Transactions’ a journal at the time, he then complained in a letter to his friend, 
showing his annoyance by saying ‘I do not love to be dunned and teased by 
foreigners’.  
 
A brief outline of Johann Bernoulli’s history:  
A Swiss mathematician who proposed a clever and unorthodox solution to the 
Brachistochrone problem, using his knowledge of the reflection and refraction of 
light and orthogonal trajectories of families of curves. Johann Bernoulli was in fierce 
competition of his brother, Jacob Bernoulli but was still influenced by Jacob to 



ST. OLAVES ACADEMIC JOURNAL                                 450 ANNIVERSARY ISSUE 

 53 

become a mathematician in the first place, however Johann’s parents intended for 
him to take over the family spice business and so were very reluctant to allow Johan 
to attend the University of Basel where he would study medicine and where Jacob 
was lecturing on experimental physics. During this time, Johann became equal to his 
brother in mathematical skill.  
 
Once Johann left the University of Basel, he travelled across various 
places like Geneva, Holland, Groningen and particularly Paris, where 
he taught newly published calculus methods to several mathematicians. He was 
paid ‘half a professor's salary’ by one of his students at one point.  
 
He settled with a family of 3 children and his wife Drothea Falkner. It is around this 
time (June 1969) where the bitter rivalry with his brother intensifies and when 
Johann first proposed the Brachistochrone problem. Johann Bernoulli’s beliefs had 
both positive and negative effects on the mathematical community, for example 
when he got involved in the Newton-Leibniz controversy in 1713, strongly 
supporting Leibniz and showing his calculus prowess when solving problems which 
Newton had failed at with his methods. However sometimes Bernoulli’s beliefs have 
hindered the development of other mathematical theories, for example supporting 
Descartes’ vortex theory instead of Newton’s theory of gravity. Although Newton’s 
theory was correct, Bernoulli’s belief delayed Newton’s acceptance of his theory of 
gravity over the whole continent.   
 
Bernoulli’s solution to the Brachistochrone problem:  
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Bernoulli used the idea of Snell’s Law to solve the Brachistochrone problem. A law 
that defines the way light changes direction as it moves from one medium to another, 
without going into the physics of it too much, a change in medium (material) 
corresponds to a change in the speed of the light and therefore a change in the 
direction of the light ray. The magnitude at which the light ray changes direction 
is dependent on the refractive index (n) of both the old and medium, Snell’s Law 
states that if n of the old medium is multiplied with the angle at which the light 

ray enters the new medium, it is equivalent to n of the new medium multiplied with 
the angle at which the light ray leaves the new medium. This law is true for all 
mediums in which light enters and exits. This results in light always taking the fastest 
route of travel, Bernoulli realised this and thought there was a correlation 
between Snell’s Law and the Brachistochrone solution.  
  

  
Bernoulli then set up the experiment for himself but modified it so that the light ray 
would travel through several mediums each progressively increasing in n, each time 
the light ray would enter a new medium, it would follow Snell’s Law and would 
bend, if enough layers were added, a smooth curve of light would form as shown in 
the image above and there it is, a very elegant and clever solution to the 
Brachistochrone problem. Bernoulli thought so as well and is why he challenged 
several other mathematicians to solve the problem, including his own brother and 
Isaac Newton.    
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The image above shows (in red) what the brachistochrone should fully look like, the 
two other blue line shows the shortest path to take and one where the point reaches 
a higher velocity and carries that for the rest of the way. The brachistochrone curve 
is faster than any other path (when gravity is the only acting force.)  
  
The equations we can use in physics to define the speed of the point rolling down 
the curve at any point can be seen in the image below, but essentially, we change the 
height symbol for the gravitational potential energy from h to y, set equation for 
kinetic energy and the equation for gravitational potential energy equal to each 
other and rearrange to give us this formula.  
 

  
Cycloids:  

  
‘The curve traced by a point on a circle as it rolls along a straight line without slipping.’  
 
A cycloid is a specific form of a trochoid and an example of a roulette, furthermore 
it is the exact shape of the brachistochrone curve, we can use this fact to prove that 
Johann Bernoulli’s solution is valid, it also explains why the solution is also 
unorthodox the reason for which will be explained further on. Roulettes can be 
made from any shape, the traced line will also differ on where your reference point 
on the shape is, for example, if the reference point is on the outside of the circle, the 
cycloid formed will be prolate, as seen below.  
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However, if the reference point is on the inside of the circle, then the cycloid formed 
will be curtate, as seen below.  

  
However, if the reference point is at the centre of the circle, then the cycloid formed 
will be a straight line, as seen below. This is why we use a circle shape for wheels 
because the straight line translates to a smooth ride.  

  
However, non-circular shapes can form straight line trochoids as well, if the road 
surface is shaped in just the right way, the image below shows two squares forming 
a straight-line trochoid due to the shape the surface has.  

  
Proving Johan Bernoulli’s solution:  
Mark Levi, a mathematician at Penn State was the person who came up with this 
geometry proof that I am about to show, he had published a small article on proving 
Johann Bernoulli’s solution in 2016 which will be linked below. Here are the steps 
Levi used.  
 
Imagine a circle rolling along a surface above it, we give a point on the rim of that 
circle the name P. Mark Levi thought if we give the point where the rim of the circle 
touches the surface the name C, then C acts as an instantaneous centre of rotation 
for the trajectory of P, as shown below.  
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From this, we can connect the two points P and C to form the line PC. 
Since P connects both the cycloid and the rim of the circle, a tangent to the circle at 
point P would also be a tangent to the cycloid at point P. This forms a right angle 
between the line PC and the tangent and if we reverse engineer the ‘angle in a 
semicircle theorem’, we get the rule ‘any right-angled triangle inscribed in a circle 
must have the diameter as its hypotenuse. Levi then defined the angle made from 
the tangent line and the diameter to be ‘theta’. Furthermore, if we join P to the point 
hitting the surface directly above P, Levi realised we get a pair of similar triangles, as 
seen below.  

 
Levi used trigonometry and SOHCAHTOA to find the length of PC, this length will 
be the sin of ‘theta’ multiplied by the diameter. To find the length of P and the 
surface, Levi used SOHCAHTOA again, multiplying the sin of ‘theta’ with PC, the 
length of therefore the diameter times sin ‘theta’ squared. Furthermore, we can 
define the length between P and the surface to be y.  

  
Rearranging this, we can see that the sine of ‘theta’, divided by the square root 
of y, is equal to, 1 divided by the square root of the diameter, as seen below.  

 
  
Since the diameter of the circle will stay constant, this implies that the sine of 
‘theta’ divided by the square root of y will also be constant. This proves Johann 
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Bernoulli’s solution because it links back to Snell’s Law. The reason Bernoulli’s idea 
was so unorthodox was because instead of solving the equation purely out of 
mathematical equations, he proved it physically by setting up the experiment of 
adding materials with differing refractive indexes and passing light through it, solving 
mathematical problems like this was quite unheard of at the time, seen with Isaac 
Newton’s solution to the brachistochrone problem along with Jacob Bernoulli’s 
solution.  
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¿Es Importante el Internacionalismo en el siglo 21? 
Is Internationalism Important in the 21st Century? 

Patrick Kenny 
 

La palabra ,Internacionalismo´ puede tener muchos significados. Por ejemplo el 
turismo internacional se podría clasificar como internacionalismo a nivel personal, y 
también se puede clasificar el uso del internet como otra forma de internacionalismo 
porque la red permite y facilita comunicación instantánea entre personas de todos 
lados del mundo. Otra interpretación de esta palabra podría mirar a el sector 
comercial del comercio internacional. 
  
The word 'internationalism' can have many meanings. For example, international 
tourism could be classified as internationalism on a personal level, and the use of the 
internet could also be classified as another form of internationalism because the 
internet allows and facilitates instant communication between people from all over 
the world. Another interpretation of this word could look at the commercial sector 
of international trade.  
 
Como primer ejemplo de internacionalismo di él ejemplo de el movimiento de 
personas entre países. Yo pienso que el enriquecimiento cultural que obtienen las 
personas de viajar y conocer a varios países es muy importante para el conocimiento. 
Esto es porque creo que hay muchos problemas en sociedades contemporáneas 
como el racismo y la discriminacion que crecen a raíz de la ignorancia y la simple 
razón que la persona ineducada teme al desconocido. Por esta misma razón creo que 
toda la gente debería viajar lo maximo que pueden para poder celebrar y llevarse bien 
con personas de cualquier país sin problema. 
 
As a first example of internationalism, I gave the example of the movement of 
people between countries. I think that the cultural enrichment that people get from 
travelling and getting to know various countries is very important for knowledge. 
This is because I believe that there are many problems in contemporary societies 
such as racism and discrimination that grow out of ignorance and the simple reason 
that the uneducated person fears the unknown. For this very reason I believe that 
all people should travel as much as possible in order to be able to celebrate and get 
along with people from any country without any problems. 
  
Otro aspecto del internacionalismo que pienso es muy importante es el comercio 
internacional. El importe y exporte de productos en la tierra genera milliones de 
dólares cada segundo y es la base de casi cualquier objecto que compra el 
consumidor hoy en día. Si parase el movimiento de mercancías entre países, tardaría 
días !Si no horas! Para que colapse la sociedad como la conocemos. Habrían 
continentes que se quedarían sin petroleo como Europa y Norte America, y países 
sin acceso a suficiente comida para que la población no se muera de hambre como 
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los Emiratos Árabes Unidos. Llevamos miles de años con un mundo mas o menos 
internacional y debido a esto, es una parte esencial del mundo moderno. 
 
Another aspect of internationalism that I think is very important is international 
trade. The import and export of goods on earth generates millions of dollars every 
second and is the basis of almost every item that consumers buy today. If the 
movement of goods between countries were to stop, it would take days, if not hours! 
for society as we know it to collapse. There would be continents that would run out 
of oil like Europe and North America, and countries without access to enough food 
to keep the population from starving like the United Arab Emirates. We have had 
a more or less international world for thousands of years and because of this, it is an 
essential part of the modern world. 

Mientras las miles de conexiones de comercio transnacionales son una cosa teñida 
en la rama de la sociedad moderna por el movimiento de mercancías físicas, en el 
siglo 21 el movimiento the ,mercancías´ virtuales se a convertido en un aspecto casi 
tan importante por la invención del internet. El mundo ciber es una herriamienta 
que deja atrás todas las fronteras geográficas y políticas, una herramienta que da 
acceso instantáneo a todo el conocimiento que a descubierto el ser humano. Esto 
facilita el progreso de nuestra raza porque deja que colaboren científicos y científicas 
en los discubrimientos mas corrientes, progresando de lo que ya saben por culpa del 
internet. 

While the thousands of transnational trade connections are a thing tinged in the 
branch of modern society by the movement of physical goods, in the 21st century 
the movement of virtual goods has become almost as important because of the 
invention of the internet. The cyber world is a tool that leaves behind all geographical 
and political boundaries, a tool that gives instant access to all the knowledge that 
mankind has discovered. It facilitates the progress of our race because it allows 
scientists to collaborate on the most current discoveries, advancing what they already 
know because of the internet. 
  
El internet no solo esta usado como la biblioteca mas grande del universo, pero 
también como plataforma para la comunicación instantánea y casi gratis entre 
personas de todos los países diferentes. Como se a visto por culpa de la reciente 
pandemia del COVID19, miles de personas han podido trabajar a distancia de una 
oficina física. Con el internet de oficina virtual, el internacionalismo de industrias 
que no sean físicas, como el sector financiero, podrían seleccionar a los mejores 
empleados sin tener que preocuparse a si pueden llegar a un edificio specifico para 
trabajar. 
 
The internet is not only used as the largest library in the universe, but also as a 
platform for instant and almost free communication between people from all 
different countries. As seen in the recent COVID19 pandemic, thousands of people 
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have been able to work remotely from a physical office. With the virtual office 
internet, the internationalism of non-physical industries, such as the financial sector, 
could select the best employees without having to worry about whether they can get 
to a specific building to work. 
 
Para concluir, yo creo que el internacionalismo es una parte esencial de nuestras 
vidas hoy en día pero también tiene potencial para cambiarnos las vidas aun mas. 
 
In conclusion, I believe that internationalism is an essential part of our lives today 
but also has the potential to change our lives even more. 
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Technology in Diabetic Treatment 
Adrian Manickarajah 

 
Diabetes. A disease that was, is, and will continue to be (for the foreseeable future) 
a constant plague on the lives of millions across the globe. To date, there is no cure 
for diabetes – only treatments that give patients the best chance of survival alongside 
the disease. The closest that we have to a cure is remission – but this means that the 
body does not show any signs of diabetes, not that diabetes is gone from a patient's 
body. In an ideal world, we would have a cure: a treatment that is universal to all 
diabetic patients, one that can get rid of the disease from their bodies forever. 
Patients would be able to live the life they led before – not being plagued with insulin 
injections before meals – which is the ultimate aim of research today. Ultimately, 
one of the key aims of medicine and medical research is to improve the patient's 
quality of life. However, there is a long time yet to go for a permanent treatment to 
become available. Indeed, even if a potential cure is discovered, it will take at least 
eight years for it to become available, and that is under the assumption that the 
medicine passes all the trialling steps with no issues. Why hedge our bets on a 
treatment that could be found for the patients of the next decade? It makes more 
ethical and financial sense to focus on improving the quality of life of diabetic 
patients today, rather than a less certain treatment of the future (though that should 
still be in research if it ever is to be found).  

 
The 11th of January 1922 was a crucial date in the development of treatments for diabetic 
treatments. It was on this day that the first diabetic patient successfully received an insulin injection 
(Diabetes.co.uk, 2019). The patient went on to live for another thirteen years and died of 
pneumonia, not diabetes. One of the greatest discoveries of the twentieth century, insulin 
injections remain the main treatment for people with type 1 diabetes today, despite almost a 
century of medical research. That is not to say that the treatments of type 1 diabetes are the same 
today as the first insulin injection in 1922. In 1950, Danish pharmaceutical company Novo Nordisk 
marketed immediate-acting insulin, also called NPH, which removed the need for patients to plan 
for eating hours in advance. In 1985, Novo Nordisk (the same company that marketed NPH) 
released the Insulin Pen delivery system (Diabetes.co.uk, 2019). It was a breakthrough discovery 
that simplified insulin delivery from the usual syringe to a more pocketable pen. A patient can 
carry this pen around with other everyday carry items, and this reduced the impact that being 
diabetic had on a patient's life. Indeed, one could say, 'The pen is mightier than the syringe'. Seven 
years later, Medtronic released the MiniMed 506 insulin pump, which delivered insulin regularly, 
and took measurements such as meal bolus and daily insulin totals (Diabetes.co.uk, 2019). 
Treatment became more personalised for each patient, which led to increased efficacy of the 
insulin doses. Also, since the insulin pump is left attached to the body throughout the day, the 
disruption that diabetic treatment has on a patient's life is, again, reduced. The insulin pump is a 
clear example of the role that technology plays in diabetic treatment. Arguably technology has 
been crucial in the development of diabetic treatment before this (perhaps less evidently).  
 
The Future of Diabetic Treatment 
Nowadays, insulin pens and pumps are among the most common treatments. Other 
treatments do not have as much traction in today's society but are steadily increasing 
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in popularity. Before discussing relatively new treatments, it is important to 
understand the difference between type 1 and type 2 diabetes. Simply put, type 1 
diabetes is where the immune system attacks the insulin-producing cells in the body 
(so the body cannot make any insulin). Contrary to this, type 2 diabetic patients do 
produce insulin, but it is either not enough or does not work as intended. 
 
One of these new treatments is Islet cell transplants. This treatment is effective only 
for type 1 diabetes. The cells in the pancreas that produce endocrine cells are called 
the pancreatic islets (or the Islets of Langerhans), and it is a problem with these cells 
that causes their destruction by the immune system, and so type 1 diabetes. Islet cell 
transplantation, as the name suggests, involves extracting pancreatic islets from a 
deceased donor and implanting them in the liver of a type 1 diabetic patient (for it 
is riskier to implant them in the pancreas itself). This procedure can be done with 
little risk – relative to other surgeries – using a needle and local anaesthetic. In 2008, 
Britain launched the first government-funded islet transplant programme in the 
world. In the seven years since then, over 150 islet transplants have been performed 
in Britain; now, this treatment is available through the NHS. Islet transplants are 
proven to reduce the risk of severe hypoglycaemic episodes (when blood sugar drops 
too low). However, islet transplantation does not mean the patient can stop insulin 
treatment, and most patients who have had an islet treatment continue to take low-
dose insulin treatments. Islet transplants are not beneficial to all type 1 diabetic 
patients; they are targeted towards those who suffer particularly from 
hypoglycaemia. Being such a specific target, islet transplants have not gained traction 
at the same rate as other treatments that apply to more patients. 
 
In 2015, Dr Edward Damiano introduced a bionic pancreas (aptly named the iLet, 
a pun on the word islet), that is "a synergistic system that automatically regulated 
blood sugar in type 1 diabetes" (Diabetes.co.uk, 2016). Note how, again, this 
treatment is intended for type 1 diabetes. This 'bionic pancreas consists of 3 main 
components: a glucose sensor that is worn continuously on the body, insulin and 
glucagon within the iLet itself, and catheters that feed into the skin. Every 5 minutes, 
the iLet calculates how much insulin and glucagon are to be delivered. This is similar 
to an insulin pump, but the iLet is automated and calculates precise proportions of 
insulin and glucagon for each patient and scenario – a true example of personalised 
medicine (Diabetes.co.uk, 2016). The iLet solves common problems regarding the 
management of type 1 diabetes, of which some include: hypoglycaemia, the 
emotional fear of hypoglycaemia and emotional stress of managing diabetes 
themselves. Again, this 'bionic pancreas' is not a cure for type 1 diabetes, but it is the 
closest to a permanent solution. The patient needs not manage their diabetes 
throughout the day, and they do not have to consciously think about their diabetes 
whenever eating or drinking. However, the patient does still need to wear a 
continuous glucose sensor, and they do need to replenish supplies of insulin and 
glucagon inside the device, but the iLet takes over the management of diabetes and 
reduces the stress on the patient.  
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Type 1 diabetes is what can be described as an autoimmune disease, a disease 
inflicted on the patient by their immune system. Immunotherapy is most commonly 
thought of as a modern treatment for allergies, where a patient is exposed to a small 
amount of allergen to train the immune system to tolerate it. A similar principle is 
being researched for treatments for type 1 diabetes. If effective, immunotherapy 
could stop the destruction of insulin-producing pancreatic islets (Fernandez, 2020). 
Autoimmune diseases are often linked to the overproduction of a specific cytokine 
(a type of protein) which causes overactivity of the immune system. Can we 
vaccinate against type 1 diabetes? It certainly is an attractive prospect, and the French 
company Neovacs is developing a vaccine. It aims to stimulate the immune system 
to neutralise the specific protein that is being produced in excess. In type 1 diabetes, 
that protein is called interferon-alpha, and when in excess, this protein leads to the 
destruction of insulin- producing cells in the pancreas. Neovacs have tested the same 
vaccine in patients with lupus (another autoimmune disease) and the results have 
shown that it keeps the patients immunised for around 5 years. This would mean 
that a diabetic patient would need to receive initial treatment for 6 months, and then 
a vaccine booster every 4 to 5 years. Although the first step of immunotherapy is to 
treat patients with type 1 diabetes and to prevent further progression of their disease, 
immunotherapy can also be used to prevent the development of type 1 diabetes in 
patients identified as having a higher risk (such as those with a family history of type 
1 diabetes) (Fernandez, 2020). Again, current developments in this technology do 
not mean that it is a cure for diabetes – for the patient still needs to get vaccinations 
every five years. However, this treatment is indeed far less intrusive in a patient's 
lifestyle than the insulin treatments that are commonplace today. Note that all of the 
technologies discussed so far focus on type 1 diabetes, and it is much harder to 
develop treatments for a type 2 diabetic patient. In a type 1 diabetic patient, the focus 
is on replacing the insulin that the body cannot make, but in a type 2 diabetic patient, 
insulin is not as effective as it should be. A current treatment for less serious type 2 
diabetics is insulin treatments (adding more so because the amount the body makes 
is no longer enough), but this, in the long run, is not an effective treatment. And 
how do we treat a type 2 diabetic patient who does not respond to insulin at all?  

 
Exenatide is a medicine that can be used to treat type 2 diabetes (Diabetes UK, 
2011). It is injected, but is not insulin, and works in three ways: it encourages the 
body to produce more insulin when needed, it reduces the amount of glucose 
produced by the liver unnecessarily, and it reduces the rate of glucose absorption 
from food into the bloodstream. It is recommended that this treatment is used in 
conjunction with other typical diabetes treatments, including metformin and a 
thiazolidinedione.   
 
The Bottom Line 
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From this, we can see the massive role that technology plays in diabetic treatment. 
There is so much that can be done to improve the quality of life of a diabetic patient 
that does not have to be a cure; there are more intermediate steps that can be taken 
as a temporary solution. Of course, a cure is the ultimate goal of diabetic treatment 
research, and immunotherapy is arguably the closest to a treatment of the 
technologies discussed, but research into intermediate treatments is also key.  
In a utopian world, a cure would be widespread, cheap and safe to use, but that is 
not going to happen in the foreseeable future, and technology is playing a key role 
in giving the diabetic patients of today the best possible life they can lead.  
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Shifting Blames: Who Should Pay for the Climate Crisis? 
Millie Hennessy 

 
$50 trillion ( (Klebnikov, 2019). That is how much climate change is expected to 
cost the world by 2050. But the question is- who should pay? 
 
Responsibility is a tricky philosophy to work around. Do you prioritise the damage 
that is being done, or that has been done in the past? Should we account for a lack 
of alternate options or help out those trying to grow? These are all problems faced 
by governments when deciding who should pay what in response to climate change. 
Historical responsibility blames developed countries for putting us in the situation 
we find ourselves in today and believes those who should pay are developed 
countries, who not only caused great damage in the past but also have the ability to 
pay to make reparations and mitigate further damage. These are, however, the 
countries pushing ‘universal responsibility’ and urging small nations to support the 
cause. During the Paris Agreement of 2015, President Obama expressed his 
admiration for the 180 countries who had pledged their climate target, whilst noting 
that there are “a handful of nations that are refusing to make pledges” (Goodman, 
2015). Obama’s comment on those who were not 
making pledges reflects the view that the 
responsibility lies with everybody even though 
the final 15 countries make up just 5% of carbon 
emissions. One of the said countries is Nicaragua, 
with a population of 6.55 million (0.08% of 
global) and a GDP of $12.52bn USD (0.15% of 
global). They also account for just 0.03% of 
global carbon emissions. For this reason, 
Nicaragua believes they should not have to 
take responsibility for the climate crisis, nor 
have to pay to mend the damage that has been done. In an interview with Paul 
Oquist, Nicaragua’s chief climate negotiator, he states that they were not at fault for 
this mess, and so should not be pressured to pay for mistakes made by the developed 
world. Regardless, they have made changes within their own nation to increase 
renewable energy from 52% in 2007 to 90% in 2020, and so whether they put 
themselves at fault or not, they are still playing a key role in the mitigation of further 
crises. Whilst the pressures Obama and other political leaders put on small nations 
to alter their sustainability may be believed to be wrong, they are being listened to 
and acted upon regardless. 78% of emissions come from the wealthiest 20 countries 
with 76% of the world’s GDP, and so they can afford to cut their emissions and take 
up investments in cleaner energy. Small nations such as Nicaragua will struggle to 
do so. The excuse of universal responsibility spins historical responsibility and masks 
the full impact of the past. Figure 1 shows the historical cause of climate change, 
with the developed world accounting for 79% of emissions and shown by the blue 
segments. 

Figure 1, Who Caused Climate Change Historically? 
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Whilst it is all well and good asking small countries to make a difference, it is clearly 
not enough. If Nicaragua’s GDP is just 0.15% of the global output, why should they 
be the ones doubling their clean energy, whilst the UK pushes back targets and 
deadlines?  
 
The UK has set a legal deadline of 2050 to reach net-zero emissions and yet has 
done almost nothing to achieve this. 50% of meat and dairy consumption must be 

cut, flying must fall 15% pre-pandemic levels and we must 
switch to electric vehicles by 2030 if we want to meet the goal  
(Climate Change Committee, 2020)). However, Boris Johnson 
has allowed hybrid cars until 2035. Whilst this is indeed a feat, 
seeing as he was originally set on 2040, Johnson’s pride in this 
late proposition is slightly piteous. Since the legislation was 
put in place on June 12th, 2019, the emergence of the 
COVID-19 pandemic has pushed progress back significantly 
and so, whilst the planet will wait for nobody, we must allow 
their shift in priority. So, seeing as the UK has not been critical 
in fixing the climate crisis, it is undeniable that the population 
is quick to shift the blame to mass producers such as China 
and India. As seen in Figure 2 (Steinwher, 2021), China emits 

the most CO2 globally, with 10.17 billion tonnes of emissions in 2019, which often 
causes the general public’s opinions to be swayed. The misleading use of this data 
by the media and other news outlets means that there is a consensus that China, and 
semi-periphery countries alike, should pay for the cost of climate change. However, 
when this is split up per capita, China suddenly drops from first place to forty-eighth. 
Therefore, whilst China is a huge contributor to the calamity, they are not as much 
at fault at a relative scale.  
 
In total, the argument of who should pay for the climate crisis is a difficult one, 
which requires in-depth studies, both social and scientific. On the surface, it may be 
as simple as whoever emits the most, pays the most, but it goes much deeper than 
that. Until scientists and governments can work cohesively to make global plans that 
are stuck to, individual nations should focus on their own work rather than pushing 
their energy into watching the others. Developed nations should provide money for 
those who are facing the consequences due to their actions and developing nations 
should put effort and investments into cleaner energy and production methods, to 
prevent the worsening effects that are impending. It is too late to find a scapegoat; 
countries must take action now. 
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A Mother’s Despair 

Wafi Ali 

 

 

This poem is based on the perspective of a mother who has been left in 
Afghanistan while her young son is on an evacuation plane to the USA. 

 
 
 

Flashing lights of anguish and gloom, 
The same resuscitation of plight renewed, 

Hope’s desire afresh suppressed, 
Even my shadow: dented, distressed. 

My heart dwells: sunken and dire 
A grave of dreams, cold in fire. 

 
Crude nightmare screams, but my body resumes 

Dragged back to my musty, heartless room. 
“Get away, from the border” they shout 

Who knows where my son may come about? 
A dreary mind of a lost connection, 

A squealing silence of sorrowful dejection. 
 

The flashing lights, they fade away 
In my sobbing eyes of insistent pain. 

My mind a misty glow of a pearl white light, 
Now hovering astray in a clueless black and white night 

Neither a spark, nor a sign 
Just me and I, alone in fright. 
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Can we cure Parkinson’s disease? 
Nafija Naba 

 
What is Parkinson’s disease?  
Parkinson’s disease (PD) is a condition that affects the brain.[1] It develops when 
the nerve cells in a part of the brain called the substantia nigra do not work as well 
as usual- they start to degenerate.[2] They produce a neurotransmitter called 
dopamine, which is used to control movement throughout the body. If the nerve 
cells are damaged or dead, dopamine is not produced in high enough quantity, 
therefore restricting the brain’s ability to properly control the bodies 
movement.[3] This type of Parkinson’s is called Idiopathic Parkinson’s disease, 
which is the type most people have.  
 
People who usually experience symptoms or are diagnosed with Parkinson’s are in 
their over 50s, so this disease largely affects the older generation. However, it does 
also affect the younger generation, 10%-20% of those diagnosed with 
Parkinson’s disease are under 50. This is called Young Onset Parkinson’s disease 
(YOPD), this usually progresses much slower than in old people because of things 
like better physical health.[4][6]  
 
Another type of Parkinson’s is Vascular Parkinsonism, this chronic condition is 
where the nerve cells in some regions of the brain have been damaged due 
to restricted blood supply to the brain, usually from small strokes. Although the 
symptoms are much like PD, they do not necessarily progressively get 
worse. However, the life expectancy of those with Vascular Parkinsonism is said to 
be less that of the people with PD and the general population. [7]  
 
A few drugs can cause Parkinsonism as well. Neuroleptic drugs, mainly used to treat 
schizophrenic patients, can stop the intended action of dopamine from the brain 
which cause the symptoms of Parkinson’s in the patient. Fortunately, patients who 
suffer from this only have to experience this short term, as most recover within 
months, or within a few weeks/days of stopping the drug intake.  
There are also a few other types of Parkinsonism such as; Normal pressure 
hydrocephalus, Progressive supranuclear palsy and Multiple system atrophy. All of 

which are quite rare for a patient 
to have and all affect the 
efficiency/ability to move in some 
way.[5]  
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Symptoms 
As with any disease, symptoms vary over patients and people will experience them 
differently. However, most sufferers experience some of these main symptoms. 
Tremors are one of them, these are unconscious shaking of particular areas of the 
body. Most commonly in hands and fingers, they twitch and spasm even when in 
rest. A specific tremor in the fingers is also called pill-rolling tremor. This is the most 
common tremor associated with PD, and its usually one of earliest onsetting 
symptoms.[8]  
 
Another main symptom is slowed movement, also known as bradykinesia. This 
slowness of movement is apparent in different ways, for example you might take 
shorter strides while walking or find it difficult getting up out of a chair. This may 
also cause a reduction of automatic movements such as blinking. Bradykinesia 
makes simples tasks difficult and time-consuming; it can be even more frustrating as 
this slowness of movement is unpredictable, you may move perfectly well one 
moment and then need help the next.[9]  
 
Muscle stiffness also known as rigidity, is also one of the main symptoms. This is 
basically where there is stiffness and inflexibility in the muscles, making it difficult 
to move about and make facial expressions, resulting in a ‘mask-like’ face. Someone 
can also experience painful muscle cramps.[10]  
 
Parkinson’s symptoms usually start off pretty small and mild, but gradually get worse 
as the disease progresses. Other symptoms such as anosmia, balance problems, 
depression and anxiety can also be symptoms of PD, however these are not always 
immediately associated with PD. But these three main symptoms, clearly tie the 
patient with the diagnosis of Parkinson’s disease.  
 
What causes it?  
Although we know that the cause of Parkinson’s is the loss or damage of nerve cells 
that produce dopamine, it still isn’t clear what exactly causes the degeneration of 
those nerve cells. Some scientists believe that genetics could play a part. A number 
of genetic factors have shown a pattern as to some people who are morse susceptible 
to PD. A genetic factor could be for example a specific mutated gene, that puts the 
person at a higher risk of developing PD. It is also suggested that Parkinson’s could 
be passed down through families, but the disease is rarely inherited like this.[11]  
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Some also believe that environmental factors play a part as to why these nerve cells 
die. Exposure to certain pesticides or herbicides, such as paraquat, have shown 
strong links to getting Parkinson’s. As well as exposure to certain solvents and 
metals, however long-term exposure is not easily measured  and evidence remains 
mostly inclusive.[12] Traumatic head injuries have also been associated with 
Parkinson’s, long after the actual injury has taken place. Examples of this could be 
head injuries as a result of playing boxing, and later developing PD after retiring. It 
is assumed that the head injures would’ve permanently damaged the nerve cells in 
the substantia nigra, therefore preventing it from producing dopamine. However, 
the actual reasons are still unclear.  
 
Overall, the deterioration of dopamine producing nerve cells is believed to be 
caused by a mixture of environmental, genetic factors and lifestyle choices. It’s the 
way these factors interact with each other, that make someone more prone to 
developing PD.[13]  
 
Known cures – ways of managing?  
At the present, there is no known cure to Parkinson’s disease, however there are 
many treatments that help patients deal with their symptoms and to sustain their 
quality of live.  
 
There are many supportive therapies available for Parkinson’s patients, one of 
the which is physiotherapy. This therapy aims to relieve muscle stiffness and joint 
pain, though things like intensive group exercise classes or individual stretching 
exercises. The ultimate goal is to make moving easier, especially for patients 
experiencing bradykinesia, and to improve balance and flexibility. In physiotherapy, 
they also encourage and teach the importance of exercise and staying fit for PD 
patients. It is suggested that 2.5 hours of exercise a week can slow down the 
progression on Parkinson’s symptoms. Physiotherapy is very good for patients with 
Parkinson’s, as it preserves their quality of life, but also gives allows the patient to 
have independence.[16] Other therapies include occupational therapy, speech and 
language therapy and diet advice.  
 
Medication is also used to manage some of the symptoms of Parkinson’s, such as 
tremors and walking problems. The medication available however, isn’t always 
useful to everyone and the advantages of the medication usually decrease as the 
disease progresses. These medications help with dopamine production or substitute 
in for it. One of the main types of medication is Levodopa, which is absorbed by 
nerve cells in your brain and then is converted into dopamine. This increased 
dopamine increases the movement control the brain has over the body, and 
improves the symptoms quite dramatically at first. However, as the disease 
progresses, the effectiveness of the drug decreases and higher doses need to be 
issued. There are also side effects including light-headedness and nausea, and long-
term usage is linked to problems such as dyskinesias.  
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Another main type of medication is dopamine agonists, this is used as a substitute 
to dopamine and it mimics the effect of it in the brain. They are less effective than 
levodopa but are longer lasting and are often token with levodopa to reduce the 
dosage therefore lowering the side effects.  Although many of the side effects are 
similar to that of levodopa, they also include hallucinations, especially among the 
elderly, confusion/sleepiness and the development of compulsive behaviours such 
as, gambling and compulsive shopping.  
 
An additional main type of medication is Monoamine oxidase-B inhibitors, such as 
selegiline and rasagiline, which are used to inhibit the enzyme MAO-B that breaks 
down dopamine. They are an alternative to levodopa, although not as effective. They 
can also be used alongside levodopa, which helps prevent the effectiveness of it 
wearing off. These inhibitors also have some side effects which include, headaches, 
nausea and high blood pressure. They also increase the risk of hallucinations when 
given with levodopa. COMT inhibitors also inhibit another enzyme that breaks 
down levodopa, and is often used in the later stages of the disease.[14][15]  
 
Future research and possible cures?  
Ever since the discovery of Parkinson’s disease in 1817 [17], there has been ongoing 
research around the disease and ways to cure it. Treatments and medication are in 
place that make living with Parkinson’s easier, however there have been some 
important discoveries that could bring us closer to figuring out the cure. For 
example, after studying a donated tissue in the 1980s, Parkinson’s UK Brain Bank 
found evidence suggesting that the dopamine-producing nerve cell are damaged by 
oxidative stress. We now know they play a key role in the degeneration of nerve cells, 
and Parkinson’s UK is developing a drug to help combat this stress.[18]  
 
Recent research at the University of Helsinki, have discovered a molecule called 
BT13, that could help cure Parkinson’s. It has signs of being able to increase levels 
of dopamine and also preserving dopamine-producing nerve cells. They tested this 
molecule on mice, and it showed an boost in their dopamine levels and it also 
triggered a specific receptor in their brains that protect the nerve cells. This molecule 
could lead to a new drug that helps prevent the progression of the symptoms of PD 
and maybe even stop it.[19]  
Research on BT13 was based on past research on a molecule called glial cell line-
derived neurotrophic factor (GDNF). This molecule is a naturally produced protein 
in the brain, it is believed to support the survival of many brain cells including 
dopamine-producing nerve cells. Research has shown that GDNF has the ability 
to encourage the nerve cells to regenerate and pause the progression of Parkinson’s. 
The clinical trials involving GDNF were inconclusive and not clear-cut, however 
they increased scientists understanding of the effects of GDNF and it 
showed promising signs of being able to restore degenerated nerve cells. Although 
GDNF has potential, it is quite a large protein and has to be inserted into the brain 
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through surgery. However, BT13 is a smaller molecule and could be easily passed to 
the brain through pills or injections.[20]  
 
Scientists haven’t found a clear answer as to why dopamine-producing nerve cells 
degenerate, however one suggestion is that damaging agents that build up in cells 
over time, cause problems. It has been suggested, based on past research, that in the 
brain cells of those with Parkinson’s, a build up of a protein called PARIS decreases 
the protection these brain calls have against damaging agents. In a recent study, 
researchers from the US tested natural compounds and drugs including farnesol (a 
natural compound found in fruits), to see if any stopped the build up of PARIS. 
They tested farnesol on mice, and it showed that mice with a farnesol rich diet, had 
less damage to the dopamine-producing nerve cells than those with a normal diet. 
This shows that farnesol has a possibility of playing a protective role to these nerve 
cells and preventing them from degenerating. [21]  
So overall, although no miracle drug has been discovered, each year scientists are 
getting closer and closer to developing long lasting treatment that would stop the 
progression of Parkinson’s and stop it symptoms. Hopefully in the near-
future letting patients have a long and Parkinson’s free life.  
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Always the odd one out – the damage done by Britain’s 
constitutional exceptionalism 

Rohan Selva-Radov 
 

‘Take back control.’ 
‘Parliament is sovereign.’ 
‘Scrap the unelected Brussels bureaucrats.’ 
 
Whatever your personal opinion of the rights and wrongs of Brexit, it was always a 
project that prioritised wrenching back sovereignty from Brussels, at the expense of 
economic prosperity, at least in the short term. Even Michael Gove, the most 
committed of Brexiteers, accepted there will be ‘bumps’ before the benefits of 
increased independence start to emerge [1]. This article will not rerun the divisive 
Remain vs Leave arguments, nor will it consider whether Brexit was a good idea in 
hindsight. Instead, I hope to explore how this decision – either the ‘biggest post-war 
foreign policy mistake’[2], or a ‘golden opportunity’[3], depending on your allegiance 
– has shaped the even longer-running debate about Britain’s constitution, or rather 
lack thereof. 
 
The referendum was itself controversial, perhaps a harbinger of things to come. 
Historically, Britain’s attitude to referenda has been overwhelmingly negative: the 
Labour Prime Minister Clement Attlee scorned them as ‘so alien to all our traditions 
… only too often the instrument of Nazism and Fascism’ [4], whilst the politically 
diametrically opposed Margaret Thatcher quoted him to decry them as ‘a device of 
dictators and demagogues’[5]. 
 
This opposition is rooted in beliefs about what our system of parliamentary 
democracy ought to involve. Traditionally, the electorate delegates its power to local 
MPs, whose constituents can then hold them accountable when the next election 
comes round. Referenda undermine this approach, with politicians taking orders 
from the people, decisions for which they cannot then be held individually 
responsible. Though shunned for hundreds of years, referenda have now become 
an established part of British political life, with three held nationwide since 1975, 
plus eleven other votes in the UK’s constituent countries (all of which were about 
devolution and independence). 
 
In the first nationwide vote, the UK decided by a majority of 67% to remain in the 
European Communities, the EU’s ancestor. The second, held in 2011, asked 
whether a system of a single transferrable vote (rather than first-past-the-post) 
should be used in electing MPs; it was rejected by the same margin. We all know 
how the most recent one went. 
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The modern popularity of referenda can be seen as an encouraging case study of 
rigid traditions flexing with the times, showing the benefits of our unusual 
constitutional arrangements. However, the Brexit vote also spawned a string of 
questions about how democracy works in the UK, issues which politicians, 
preoccupied by short-term crises in Brexit and latterly covid-19, have so far been 
too happy to sidestep. To grapple with these dilemmas, we need to go back to the 
beginning of our tortuous relationship with Europe. 
 
On ratifying the European Communities Act in 1972, the UK formalised its 
accession to the Common Market, the start of a partnership which would last just 
under five decades. The passage of this law had significant legal consequences – for 
the first time, Parliament’s sovereignty was partially constrained by other bodies, in 
this case, a growing corpus of European law. In the landmark R (Factortame Ltd) v 
Secretary of State for Transport judicial review, a group of Spanish fishermen 
successfully argued ‘it was the duty of a United Kingdom court … to override any 
rule of national law found to be in conflict with any directly enforceable rule of 
Community law.’ [6]. In other words, EU law had supremacy over British law.  
 
The consequences of this rather obscure judgment were wide reaching, and it 
marked a great shift in legislative power from Parliament to Brussels, and also the 
judiciary (about which, more later). When Britain’s MPs ratified the Treaty of Lisbon 
in 2007, which established a legally enforceable framework of fundamental rights 
relating to dignity, equality, and justice, our Parliament willingly abrogated areas of 
its sovereignty [7]. In a means of appeal not dissimilar to the constant tussling in US 
courts over the legitimacy of laws passed in good faith by Congress and signed by 
the President, disgruntled Britons had, at last, recourse via the courts to challenge 
the lawfulness of legislation approved by Parliament. (One significant difference, 
though, was that this recourse was at Parliament’s discretion; the supremacy of 
European law could be repealed by a simple majority at any point, though that would 
have put legislators in breach of their international obligations.) 
 
With the passage of the European Union (Withdrawal) Act 2018, all EU law was 
transferred onto the domestic statute books, where the principle of its supremacy 
remained [8]. Or more accurately, virtually all EU law was transferred. What was left 
out? The Charter of Fundamental Rights created by the Lisbon Treaty. So, whilst 
accepting the common-sense proposition that we ought to roll over EU regulations 
on animals, aquatic life, and aviation to avoid a sudden change in red tape, the 
Conservative Government didn’t think the same approach should apply to human 
rights rules, presumably because their repeal and reform is a ‘longstanding aim’ [9]. 
 
It is quite astonishing to think that basic rights, such as those to family and a private 
life; to equal treatment free from prejudice; to control over our personal data, are 
under now under the complete control of our MPs [10]. You might think that the 
need for a majority vote in the House of Commons would serve as a suitably strong 
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bulwark against abuse by a rogue Government, but it is important to realise that 
Britain’s democratic system all but guarantees that the political party in control of 
the executive branch will also have a majority in the legislature. Besides, if the horrors 
perpetrated in 1940s Europe have taught us anything, it is to be always alert to the 
risk, however slim, of a ‘tyranny of the majority’ discriminating against, diluting the 
rights of, and tragically sometimes even destroying altogether, minority groups. 
 
All this should be more than enough reason to consider codifying basic rights and 
liberties into a constitution which is held in a higher regard than simply another piece 
of legislation to be amended or repealed after a majority vote. However, there are 
even more fundamental reasons for constitutional reform, the most pressing of 
which is the precarious relationship between the executive, legislature, and judiciary 
alluded to above, and brought to public attention by Brexit. 
 
Britain’s lack of any codified constitution is far from being a badge of honour. 
Fuelled by an unhealthy and unhelpful obsession with our exceptionalism, British 
politicians seem certain to toss aside the issue of constitutional reform, perhaps 
arguing that after Brexit, the public has had enough of arcane legal wrangling. That 
is a dangerous assumption. It might not be as exciting as shouting about chlorinated 
chicken, but Brexit has left the UK with an opportunity to consider what sort of 
country it wants to be, and what it values most. The creative legal manoeuvring seen 
on both sides of the Brexit debate, whether MPs forcing deadline extensions, or 
Theresa May’s ill-fated ‘meaningful votes’, is clear evidence that what Lord 
Hennessey, a constitutional historian, termed the ‘Good Chaps’ theory of 
government (where we rely on politicians working amicably together to reach a 
mutually acceptable compromise, and not gaming the system to their advantage) is 
fraying at the edges. 
 
Brexit, and coronavirus, have demonstrated the utility of what many eminent lawyers 
have been arguing in favour of for decades: a constitution. Implementing one would 
safeguard basic dignities and freedoms from being used as a political football, hand 
back responsibility (and accountability) to elected legislators in Parliament, and 
above all, go some way to protecting our liberal parliamentary democracy from the 
harmful effects of hyper-polarisation playing out across Europe and the USA. 
 
The last twelve months have given us dozens of examples of why we need a set of 
rules for government fit for the 21st century, rather than a hodgepodge mix of 
Erskine May advice, Cabinet Manual conventions, and voluminous special adviser, 
civil service, and ministerial codes. We saw Downing Street in paralysis after Boris 
Johnson was admitted to hospital last April, the opposite of what is needed in a crisis 
– and the chaos would have been hugely worse had he passed away, for there is no 
established precedent for what ought to follow a Prime Minister’s death [11]. We 
saw the Home Secretary accused of bullying and found to have broken the 
Ministerial Code [12]; the Housing and Communities Secretary embroiled in a cash-
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for-favours scandal [13]; the Health and Social Care Secretary judged to have acted 
unlawfully [14] – and all remained in Cabinet. We saw weeks of allegations about 
cronyism, corruption, and Greensill Capital swirling in the heart of government, 
particularly around former Prime Minister David Cameron [15]. We saw Boris 
Johnson’s former closest aide, Dominic Cummings, declare that the system ‘failed’, 
that the Prime Minister is ‘unfit’ for the job, and that a ‘dictator … with kingly 
powers’ would do a better job [16]. 
 
And that’s just in Whitehall. There was the row over the separation of powers 
between ministers and impartial legal advisors in Holyrood [17], not to mention the 
right of the SNP-led administration to call another independence vote against the 
UK government’s will [18]. The revelations that the Queen, presiding over an 
increasingly anachronistic Royal Family, used an archaic consent mechanism to vet 
laws and lobby for changes in her favour [19]. The breaking, then not breaking, then 
breaking again, of international law regarding the Post-Brexit Northern Ireland 
Protocol [20]. 
 
In isolation, perhaps none of these issues would be of pressing concern. But taken 
together, these systemic ailments all point to one question: Whatever happened to 
the well-intentioned, benign leadership of our good chaps? 
 
A constitution is not a panacea – a single document, no matter how well thought 
through, could never solve all of a nation’s problems. Implementing one has its risks, 
and plenty of unanswered questions, of course. What should happen to the House 
of Lords? How do we strike a balance between civil rights and civil liberties? Where 
should the judiciary sit in this new balancing act?  
 
Delivering the 2019 Reith Lectures, the former Supreme Court Justice Lord 
Sumption outlined the potential pitfalls of a constitution, as seen in America [21]. 
His criticisms were largely aimed at a culture which, it often seems, likes using 
litigation to create de facto legislation. But many other distinguished academics have 
made the point that many of the US’s frustrations stem from ‘treating [their 
constitution] as if it were holy writ rather than a document serving a nation's needs’ 
[22]. America does not hold a monopoly on constitutional models. The French and 
Canadian constitutions both make provisions which aim to prevent judicial hurdles 
obstructing a consensus-backed legislative decision [23]. Moreover, even in the US, 
the Fifth Amendment does set out a procedure for amending the constitution. This 
lengthy process of supermajority approval is designed to protect the document from 
being buffeted by changing partisan weather, whilst allowing it to keep in touch with 
a gradually but steadily changing political climate [24]. 
Ultimately, it is only the restraints of a constitution that will allow us to escape the 
sorry fate of Britain’s esteemed good chaps morphing into ‘madmen’ using every 
dirty trick in the book to outmanoeuvre their opponents. A codified constitution 
would not necessarily hand over more political territory to what Lord Sumption 
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dubbed ‘law’s expanding empire’, but it would undoubtedly help in laying down 
guidelines for the proper relationship between Parliament and the courts. This would 
be particularly significant given that the Government is seeking to quell what it 
claims is ‘abuse’ of the judicial review system [25], after facing of a string of politically 
awkward judgments about the prorogation of Parliament [26], triggering Article 50 
[27], and Heathrow’s third runway [28]. 
 
Those, like the Prime Minister [29], who argue that today’s fractious political and 
socioeconomic landscape means it is not the time to think about constitutional 
reform should read their much-loved history books more carefully. Home to the 
world’s oldest codified constitution, America penned its ‘primary text of civil 
religion’ in 1787, just four years after winning their war against Britain [30]. India, 
with the record for the longest one, wrote its in 1949, having become independent 
only in 1947 [31]. Learn a lesson from across the Channel (heaven forbid), where 
the European Coal and Steel Community (the EU’s precursor) was created in the 
shadow of WW2, in order to pool Europe’s sovereignty such that continental war 
would never break out again [32]. Again and again, it’s made clear that the ruins left 
after revolution provide fertile ground for a new system to emerge from. 
 
Despite the talk about politics of division, one unifying factor between politicians 
across the spectrum is that they have all taken a shine to soundbites about 
‘rebuilding’ recently. Any tradeswoman worth her salt will tell you that to last, 
buildings need strong foundations. The same goes for our treasured institutions. 
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The Rise of Mythological Retellings by Female Authors 
Elise Stringfellow 

 
In recent years, bookshops have seen a plethora of new classical fiction on their 
shelves, predominantly written by women. To claim that the market for this ever-
growing genre is somewhat crowded would be an immense understatement, with 
countless novels retelling Greek myths from forgotten female perspectives flooding 
bestsellers lists across the world. Classical mythology has long been characterised as 
misogynistic, due to the complete obliteration of female viewpoints within these 
stories by male writers from antiquity and beyond. Yet, women today are increasingly 
reclaiming these age-old tales, utilising the medium of literature to empower silenced 
female characters, thus introducing a feminist twist to the previously patriarchal 
world of Greek mythos. 
 
An analysis of contemporary fiction responding to mythology would undoubtedly 
be incomplete without citing the works of Margaret Atwood, most notably, The 
Penelopiad. This revolutionary novella, first published in 2005, is arguably one of 
the most important contributions to the genre of modern myth rewriting, inspiring 
a stream of female writers to rework conventional mythology ever since. A revision 
of Homer’s Odyssey, The Penelopiad breathes new life into Odysseus’ long-
suffering wife Penelope, as well as the twelve slave-girls, who are brutally executed 
towards the end of the poem for their supposed disloyalty and sexual impropriety. 
Atwood’s focus upon the marginalised women of the Odyssey has proved incredibly 
influential and was later adapted into a highly successful stage play in 2007 by the 
Royal Shakespeare Company. The power of The Penelopiad lies not only in its 
provocative, unconventional, and often darkly amusing portrait of a refreshingly 
opinionated Penelope, but perhaps more significantly in its sympathetic depiction of 
the twelve maids as individuals. Until The Penelopiad, their perspectives had 
consistently been ignored, with male scholars throughout time dismissing the slave-
girls as akin to prostitutes, viewing their hanging at the hands of Odysseus’ son 
Telemachus as wholly justified since, according to the text, they slept with Penelope’s 
unwanted suitors and thus betrayed the ‘oikos’, or ‘household’. Yet, Atwood 
completely and utterly turns this presentation on its head, instead casting the women 
as victims of sexual assault who demand justice in death. Consequently, the novella 
irrevocably changed the way in which society views Homer’s treatment of women, 
as well as raising timely questions surrounding victim blaming and rape culture. 
Similarly, the concept of revisiting characters in the Odyssey has also appealed to 
Madeline Miller, whose 2018 novel Circe approaches the story of its eponymous 
heroine from an entirely new perspective, redeeming the witch (famous for 
metamorphosing travellers into pigs) from an evil temptress into an empowered 
feminist icon. Selling 134,000 copies worldwide within the first year of its 
publication, the novel provides Circe with her own backstory and retells the events 
of Homer’s poem from her point of view. Miller therefore creates a considerably 
more developed and likeable character than the limiting presentation of Circe in the 
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original text allows, during her brief appearance. As the first female translator of the 
Odyssey, Emily Wilson, explains, the poem ‘traces deep male fears about female 
power, and it shows the terrible damage done to women, and perhaps also to men, 
by the androcentric social structures that keep us silent and constrained’. Thus, 
reclaiming overlooked women from classical works through the means of fiction 
unequivocally plays a vital role in challenging damaging perceptions of ancient texts 
which pervade to this day.  
 
This concept of highlighting the profound marginalisation of mythical women by 
shining new light upon their stories can be traced repeatedly throughout new fiction 
of the 21st century. Indeed, recent publications of novels by female authors reveal a 
marked fascination with re-examining specific male-dominated myths. For example, 
Natalie Haynes’ Children of Jocasta reworks the legends of Oedipus and Antigone 
through the voices of the women such myths typically suppress, namely, those of 
Jocasta, Oedipus’ wife/mother, and Ismene, his youngest daughter. Jennifer Saint 
applies a comparable notion in her 2021 book Ariadne, which liberates its heroine 
from the confines of her traditionally subordinate role of aiding her lover Theseus 
in defeating the Minotaur, with her dispensability culminating in her abandonment 
by him on the island of Naxos. Furthermore, Claire Heywood’s Daughters of Sparta, 
also published this year, challenges the misogynistic narratives of Helen of Troy and 
Clytemnestra, immortalised in popular culture as a lascivious adulteress, and 
scheming mariticide, respectively. These works share a prominent common theme: 
revising the conventional mythic portrayals of relatively minor female characters and 
elevating them to the powerful protagonists and narrators of their own stories, finally 
bestowing them with the agency they deserve. 
 

Claire Heywood is by no means the first female writer to 
focus upon legendary women who appear in one of the 
most celebrated myths of the ancient world: the Trojan 
War. Famously recounted in 
part in the Iliad – the 
foundational work of 
Western literature – 
Homer’s epic poem and the 
tale of Troy have produced 
an infinite number of 
retellings, brilliantly lending 
themselves to continual 
reinvention. Direct 

reworkings featuring feminist influences include A 
Thousand Ships by Natalie Haynes, Emily Hauser’s 
Golden Apple trilogy, and Pat Barker’s The Silence of 
the Girls, along with its sequel The Women of Troy, 
to name but a few, all of which highlight the hidden 
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suffering and experiences of previously disregarded women who are in fact central 
to the myth. The radicalism inherent within these novels is particularly evident 
through the remarkable way in which they develop the characters of Chryseis and 
Briseis, the two women who are the catalysts for the entirety of the plot of the Iliad, 
but who are nonetheless relegated to inconsequential roles in the text. Indeed, Briseis 
only speaks once throughout the entire poem, whilst Chryseis remains totally 
voiceless, reduced to nothing more than a mere plot device. Pat Barker’s novels in 
particular are renowned for their harrowing depictions of the Trojan women who 
find themselves caught in the middle of this male-dominated conflict, utilising a 
shockingly realistic approach in order to demonstrate the devastating hardship such 
characters are subjected to in the original myth. Women in Greek myth have 
remained silent and silenced for millennia, with the rare exceptions of several plays 
by Euripides and Ovid’s Heroides, thus rendering the current practice of reclaiming 
female voices from oppressive narratives all the more significant. However, the 
Trojan War has not only inspired female authors to rewrite the stories of 
marginalised mythical women, but modern literature has also responded to the 
literary potential of exploring the alternative viewpoints of male characters. For 
instance, Madeline Miller’s 2011 debut novel The Song of Achilles retells the Iliad 
and the events prior to the poem’s subject matter from the perspective of Patroclus, 
the trusted companion of the considerably more well-known Greek warrior Achilles. 
Miller totally subverts the accepted presentation of the two characters by portraying 
Patroclus and Achilles as lovers, transforming a tale of red-blooded aggression and 
stereotypical masculinity into one of forbidden love and tragic romance. Winning 
the Orange Prize for Fiction and becoming an immediate international bestseller, 
The Song of Achilles is without a doubt infinitely original, bold, and fearless; 
unafraid to challenge convention and alter perceptions of the traditional myth. The 
book’s profound popularity evidently indicates the appetite amongst readers across 
the world for provocative mythic novels of a similar vein, proving that it is indeed 
time to revitalise and reinvent the Greek myths for a new generation. 
 
To conclude, new mythological literature is on the rise, and shows no sign of abating. 
Revisiting these timeless stories through contemporary fiction has proved to be a 
wonderfully accessible means by which readers are able to engage with the ancient 
world and its complex, moving, and ultimately fascinating mythology, forever 
changing our perceptions of the original myths in the process. 
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The Travesty of R v Ghosh – An Error in Our Legal System 
Charles Nortey 

 
The Doctrine of Precedent. A doctrine society puts its utmost trust in. After all, why 
not trust in the decisions made by the higher courts? Stakes could not be higher so 
surely the utmost precision and care would have been taken, thereby enabling the 
lower courts to apply their rulings in similar cases. My trust in this system was 
completely shattered upon my reading of the R v Ghosh and subsequent Ivey v 
Genting’s Casino. I find it quite hard to trust a Doctrine when it manged to ignore 
a mistake in the legal test of dishonesty (a critical element in our legal system) for 35 
years! 
 
To understand why this error is so damaging, we must first look to where the original 
test for dishonesty came from. R v Ghosh in 1982. Dr Ghosh was a surgeon. He 
was convicted of four offences under the Theft Act 1968 sections 20(2) and 15(1). 
During his work as a locum surgeon (a surgeon who fills in when hospitals are 
understaffed). He was paid one set of extra wages and attempted three times to 
obtain such wages by claiming work that others had carried out, and for work 
reimbursable to him via the National Health Service. The jury found him guilty. 
 
Ghosh appealed on the basis that the trial judge had told the jury to use their 
common sense to determine whether the accused's conduct had been dishonest or 
not. His defence team argued that the judge should have instructed the jury that 
dishonesty was about the accused’s state of mind (a subjective test) rather than the 
jury’s point of view (an objective test).  
 
Although The Court of Appeal found that the conviction was proper either way so 
dismissed the surgeon's appeal, it resulted in the ‘Ghosh test for dishonesty’ being 
established. Comprising of both an objective and subjective test: 
 

1. Was the act one that an ordinary decent person (known as the ‘man on the 
Clapham omnibus’) would consider to be dishonest (the objective test) 

2. Must the accused have realised that what he was doing was, by those 
standards, dishonest (the subjective test). 
 

This precedent then became engrained in the Doctrine of Stare Decisis. 
Subsequently being used in a countless number of cases as a reference for whenever 
the accused’s actions needed to be determined as being dishonest. This was until 
2017, where it was revealed that the second part of the Ghosh test (the subjective 
test) had serious problems with it. Creating the possibility that for 35 years, people 
had been judged unfairly and may be serving imprisonments that were far longer 
than necessary. 
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This error was revealed during Ivey v Genting’s Casino’s. Phil Ivey, an American 
professional poker player, played and won a series of games of Punto Banco at 
Crockfords Casino in London, owned by Genting Casinos (UK) Ltd. The casino did 
not pay out the £7.7m he had won, as they believed Ivey had cheated by using edge 
sorting, so Ivey sued the casino to recover his winnings. The casino was easily able 
to show that cheating had occurred, but also pointed out that cheating necessitated 
dishonesty. The Supreme Court held that Ivey had cheated and was thus not entitled 
to the payment sought from Genting Casinos.  
 
However, Lord Hughes (the judge of the case) had to consider at length whether the 
existing test for dishonesty was acceptable, noting that dishonesty in civil contexts 
is judged objectively, eventually deciding to scrap the subjective test of Ghosh for 
this case before making his ruling. It must be noted that the Ghosh test of 
dishonesty, was established in a criminal court, not a civil one. This means that for 
35 years, people thought it to be acceptable to apply a criminal test in a civil context. 
 
What’s even more peculiar is that Lord Hughes considered this in Obiter Dictum 
(in passing) so in theory the law should not have been affected, which Ivey’s lawyers 
pointed out. It was not until the Supreme court held that the Rules of Precedent are 
there to provide legal certainty and predictability, but shouldn’t be relied on it to the 
point that it became self-defeating that a new test for dishonesty was proposed and 
is the one we continue to use today: 
 

1. What was the defendant’s actual state of knowledge or belief as to the facts (a 
slightly more objective wording of the previous subjective test)? 

2. Was the accused’s conduct dishonest by the standards of ordinary decent 
people (the same as the old objective test) 
 

This is at the heart of the reason why I believe that this entire situation is a travesty. 
It should not take a judge considering out loud whether the precedent is correct to 
spark the realisation that the Ghosh test was unsuitable for civil cases. I believe that 
the Supreme Court made a mistake in their judgment that ‘the rules of precedent can 
be changed’. Instead, I hold the opinion that each case should be judged individually, 
with no reference to precedent. The law is simply too intricate and unique for one 
past example to decide the outcome of hundreds of others. It makes me wonder 
what other inaccuracies there may be in our legal system that are simply going 
unnoticed. Quite scary considering that the law is the backbone for how our society 
functions… 
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Do we do everything we do to maximise our own utility? 
Rhea Rentala 

 
Imagine aliens from a distant planet sent a scout ship to Earth. 
 
In this thought experiment, let’s say, they are very tiny – the size of ants. And, that 
they landed in the middle of a zoo. Now, for these aliens, time moves very different 
to us. A typical year for them is a day on earth. So, Zorg and Bork set-up camp and 
meticulously observe the inhabitants of earth: the perimeter of the zoo to them. 
They fly back after a year (to them) and report that earth is ruled by animals who 
have built a civilization of human slaves, who cater to their every whim. Tigers need 
to move in concentric circles endlessly to summon human servants who bring them 
fresh kill. Other assorted animals, likewise, show specific behaviours to attract mates, 
visitors, at specific times who endlessly fawn upon the animal-lords. 
 
This is all wrong, off-course. But for aliens, given the extent of their visibility of the 
observable and time, completely plausible. The reason I say this, is as a disclaimer. 
Any observer of human behaviour can only surmise a plausible hypothesis, to the 
extent that is observable currently or as was stated based on observations of the past. 
If in a thousand years, the concept of humans, utility, observation, space, or time 
were to change we would need to revise everything we claim to know about human 
behaviour.  
 
Furthermore, all action is contextual and often subjective. So, we operate within 
bounds of biology, affected by environmental stimuli, driven by desires conscious, 
pre-conscious and sub-conscious motivations while being limited by skills, time and 
competing priorities.  
 
Through a modern-day lens, at a fundamental level, every individual and collective 
member of any species, seeks to maximize 3 things: life, legacy, pleasure. At every 
opportunity, the world around us impedes, nurtures, and remains dispassionate 
about these factors. So, every species, over billions of cycles of evolution have 
developed cunning stratagems to foil the environmental blockades to maximizing 
their utility.  
 
Profession Dawkins, in his book the Selfish Gene, postulates that humans have 
particularly evolved right from genetic level to maximize utility for the self. There is 
nothing to say, this is not the case with all species, as we are all basically the same, 
save for the fact that human cognition has evolved far more rapidly than any other 
species on earth.  
 
Sigmund Freud theorised all human have Id, Ego and Super-Ego, that affects 
behaviour. Carl Jung further expands introducing the concept of shadow: the 
repressed self. There have since been many philosophers and psychologists who 
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have studies humans at macro and micro levels. As individuals, as collections of 
groups, sub-groups we cluster into tribes of in- and out-groups, seeking to maximize 
internal cohesion within and exaggerate differences with others. 
 
While our basic make-up is governed partly by biology, the environment surplus or 
poverty of support, assets, time, training, and introspection largely determine our 
attitude towards excess. As signalling machines, all humans have pre-programmed 
desire to communicate and check rank and status, compared with those around us, 
or that matter to us. When courting, cooperating, disassociating, or competing, we 
are always projecting and receiving status signals. This is largely to tune our fight, 
flight, disassociate response.  
 
So, any action to recognise or maximize acquisition of reserves is driven by the 
scarcity or abundance mindset we grew up in or currently find ourselves in. There 
has been some research to show food scarcity experienced by women, during famine 
impacts the obesity levels of grandchildren. So, we can reasonably assume that 
biological markers signal and store signals of environment outside to better prepare 
progeny.  
 
Our ipseity and identity are co-mingled but can remain distinct. Our primitive 
instinctual brain, maximizes System 1 responses to stimuli while our cognitive and 
recently evolved pre-frontal cortex, thinking brain maximises slow or system 2 
thinking.  
 
We make game-theoretic calculations, using many-minds algorithm up to 7-levels 
deep to influence people and maximise benefits for self, in-group, or others. We 
normally lose empathy at scale; for example, we can relate more to a child who has 
stubbed their toe next to us but not to a news report of a plane crash with 300 dead 
on the other side of the world. However, social media and global awareness now 
makes it possible to form tribes with members separated by distance. 
 
Even though we are one person each, we change, evolve, mutate, and grow into a 
new person with alarming regularity. So, when we talk of utility, we must ask: utility 
for whom? The person we are or going to be. We go on diets, make resolutions, 
sacrifice pleasure, save, invest, fight, defend for the sake of our future selves often 
to conform to societal norms and structures. 
 
We also merge identities, symbiotically, parasitically to such an extent that we 
sacrifice, kill, or otherwise do same things for others, we do for ourselves. Therefore, 
fathers run into burning buildings to save their children, mothers give up time and 
comfort for the sake of children, soldiers go to war to kill or die for their fellow 
citizens, terrorists strap on bombs and walk-up to check posts to inflict harm on 
enemies.  
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It’s not straightforward to answer the question of whether all humans are intent on 
maximizing utility all the time.  
 
At some level, we are all trying to stay alive, reproduce and leave a legacy. As humans 
are programmed to respect hierarchy, the strong, impose their will on the weak, and 
willing via rules, morals, and affordances. So, utility in terms of food, sex, assets are 
only available to the extent permitted by the tribe’s collective will, governed by the 
elders of the tribe. In modern-day this would be the government, society, religion, 
workplace, friendship groups, family and self-imposed by you. 
 
Power-dynamics in any society determine, the collective assets and the allocation of 
assets within the society. So, a rich-powerful but small country like England, would 
seek to use soft and hard power to colonise, trade, acquire capital and rights over 
goods, services, and trade-routes. This rent-seeking behaviour maximises utility 
ostensibly for the country but, not everyone in it benefits equally.  
 
‘The strong’ in any society impose their will on others, not because they are evil, or 
cruel or bad but because that is their nature. This is true when discussing why a lion 
kills a gazelle in the forest; it is the nature of the Lion to do so. Every human, like 
every member of any species, attempts to maximize utility but is thwarted or limited 
by the extent it is allowed by its immediate environment and context. A foolish son 
of a rich merchant may have support structures that allow him to maximise utility 
more than a clever son of their servant. Given a choice to marry either suitor, the 
girl is more likely than not, going to choose the former, unlike fables or the cinema 
would like us to believe.  
 
The ability to maximise utility is a function of choices available and made by 
everyone. At every turn, we are faced with options, that may lead to very different 
outcomes. It is not enough to know the theory of what opportunity could be more 
favourable in the long-term, we also need the resolve, support, luck, and fortitude 
to pick and stick to the right options. The poor, unfortunately pay twice, once 
because they have fewer options and again, because they tend to (on average) make 
more bad decisions.  
 
Imagine another thought experiment, in which elections are held in a country, based 
on choosing 10 individuals, who then choose one to be the king for 5 years. The 
original 10 are chosen based on chronological age, one each from 1-10, 11-20, and 
so on till 91-100. In such a society, power is going to be imbalanced, when deciding 
the candidate that best represents their age cohort and when choosing the final 
leader.  
 
Such power imbalances exist today in all forms of governance at all scales. Within 
families, your locus determines power and access to resources, therefore limits the 
amount of utility you can maximise, even if you could. The theoretical efficiency 
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within which societal units operate determines, what slice of the pie you get and how 
much of that you can enjoy. This is true at every scale, from individual to countries.  
 
Moreover, when discussing the idea of utility, we must look at Jeremy Bentham and 
John Stuart Mill, arguably the founders of utilitarianism. Bentham’s ‘Act 
Utilitarianism’ rests on the fundamental idea of the ‘greatest happiness principle’ 
arguing the one ought to choose the action that produces the greatest amount of 
happiness and pleasure for the greatest amount of people. If this principle were 
maximised within society, humans would work to maximise utility for everyone 
rather than specifically themselves. This may mean sacrificing certain things and 
distributing wealth for equality. Humans ‘selfishness’, fuelled by nurture and nature, 
means they will work for individual maximum utility rather than the collective group.  
 
Mill’s argument for the qualitative separation of higher and lower pleasures claims 
that those who have experienced both will prefer one over the other. This distributes 
pleasure in a way so that humans can still claim some individualistic power over 
others while still enforcing maximum utility. 
 
We have an internal model of self: ‘the me’ model. We are undifferentiated at birth 
till two, where we do not realise where we end, and the world begins. At this stage, 
we are driven by instinct and our brains are programmed by the stimulus of the 
environment. Is it rich, filled with love and abundance or poor, lacking in joy and 
empty with scarcity? This determines our locus on the spectrum of poverty and 
wealth – of love, fulfilment, joy, assets, relationships, money, time, skills etc. 
 
The vector and magnitude with which we seek to maximise utility is determined by 
our ability, inclination, and motivation. Our environment: parents, teachers, friends, 
mentors, community, government, time, space further specify boundaries of 
probabilities and possibilities. Finally, luck and chance play key roles in determining 
points of inflection and velocity of trajectories.   
 
As we age, we develop models of ‘us’. These are our immediate neighbours: kith, 
kin, tribes we are born into, adopt us, or choose to belong. They shape our attitudes 
and behaviours towards building excess and reserves.  
 
When young adults, we develop models of ‘they’, ‘them’ and create relative 
comparisons with our life and lot. This solidifies, our pre-conceptions of what is 
necessary, sufficient, extravagant. The same person who was ecstatic with a starting 
salary of 40K per annum at 50 may scoff at being offered 500K plus double that as 
bonus, because the firm down the road, is willing to offer 20% more.  At this stage, 
we want to maximise similarities between in-groups and maximize difference with 
out-groups. 
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Later in life, we develop a model of ‘everyone’, which includes, me, us, they, and 
them. This allows us to think of maximising utility for everyone. People who 
campaign for Greenpeace, climate change, global poverty, arms reduction, end-
cruelty to animals, fight for the rights of refugees are some examples of people with 
highly developed sense of maximising utility for everyone.  
 
Of course, these are all modern inventions. To truly say humans are always by nature 
seeking to maximise utility, we have to ask, would a caveman know how to identify 
and calculate utility, are we equipped mentally to partition pain and pleasure neatly 
into separate buckets? I would suggest that this is not easily done in the modern 
world, we are plagued by choice, restrictions that neither structures nor freedoms 
give us joy. So, we can only say, we weakly attempt at optimising utility under 
constraints, and live our lives, satisficing rather than maximising utility.  
 
Naturally, we may not all agree on what utility is, or how much of it we need, by 
when. But that’s another essay, all by itself.  
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