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Editors’ note
Welcome to the second Issue of Under the Microscope!! 
We were so happy with all of the positive feedback on 
Issue 1 and hope that you like this one even more! We 
chose the theme ‘Interactions’ for this Issue because we 
feel as though it encompasses all elements of STEM. 
There are loads of interesting articles in this one so we 
hope you enjoy. Get reading! 

- The editors

The editors…
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Since	the	first	case	of	Covid-19	was	detected	in	the	UK	in	
January	2020,	the	face	of	medicine	has	completely	changed.	
Restrictions	in	hospitals	during	lockdown	have	meant	fewer	and	
fewer	patients	are	able	to	visit	clinical	settings	to	seek	the	
treatment	that	they	need.	Elective	surgeries	were	cancelled,	
appointments	postponed,	and	general	practice	consultations	moved	
to	an	online	service,	as	part	of	the	telemedical	response.	As	well	as	
the	physical	restrictions	due	to	Covid-19,	the	emotional	and	
psychological	restrictions	have	also	massively	affected	patients	and	
their	diagnoses.			

The	doctor-patient	relationship	is	ultimately	built	on	empathy,	
trust	and	communication.	The	patient	must	be	able	to	respect	and	
have	confidence	in	their	doctor	for	a	good	rapport	to	be	established.	
A	trustworthy	relationship	would	allow	the	patient	to	fully	
communicate	about	the	root	of	the	problem	they	are	facing,	which	
enables	the	doctor	to	have	a	more	holistic	approach.		The	
relationship	developed	between	a	doctor	and	patient	is	arguably	the	
most	important	factor	when	it	comes	to	making	a	diagnosis.	If	
there	is	not	a	well-established	relationship,	the	chance	of	missing	a	
key	part	of	a	diagnosis	is	much	higher.	This	will	have	a	negative	
effect	on	the	patient’s	prognosis	in	the	future.		

Prior	to	the	Covid-19	pandemic,	patient	interaction	was	
predominantly	via	in	person	consultations	with	patients	visiting	
clinics,	making	GP	appointments	at	the	GP	surgery	and	visiting	
NHS	walk-in	centres.	The	face-to-face	interaction	with	a	doctor	
makes	it	much	easier	for	patients	to	engage	in	a	conversation.	
Ultimately	this	allows	the	doctor	to	come	to	a	more	secure	diagnosis	
and	treatment	option	for	their	patient	that	would	fit	their	lifestyle.	
The	doctor	patient	relationship	is	generally	said	to	be	easier	
established	with	face-to-face	appointments	because	the	doctor	can	
assess	the	atmosphere	and	be	more	empathetic	with	the	patient’s	
emotions.	

How has Covid-19 affected the doctor-
patient relationship? By Ella Winter
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Telemedicine	is	the	term	used	to	describe	the	remote	diagnosis	and	
treatment	of	patients	by	means	of	telecommunications	technology.	
The	use	of	telemedicine	has	rapidly	increased	since	the	pandemic	
began.	For	healthcare	providers	and	patients	who	were	self-
isolating,	telemedicine	was	the	most	suitable	approach	to	providing	
patient	care	whilst	minimising	the	transmission	of	Covid-19.	Other	
benefits	of	telemedicine	include	less	time	in	the	waiting	room,	more	
cost-efficiency	for	the	NHS	and	more	convenience	for	patients	who	
wouldn’t	usually	have	time	or	the	means	to	travel	to	a	health	
setting	for	an	appointment.		

Despite	the	advantages	of	telemedicine,	the	benefits	are	not	
applicable	to	all.	Technology	is	only	reliable	to	some	extent.	The	
failure	of	the	online	system	would	result	in	missed	appointments	
which	are	crucial	to	patient	care.	Lots	of	people	still	do	not	have	
access	to	means	of	telecommunication	which	can	be	a	big	problem	if	
all	services	have	moved	online.	In	my	opinion,	the	biggest	downfall	
of	using	telemedicine	is	the	inadequate	patient	interaction.	To	
establish	a	solid	patient-doctor	relationship,	I	think	that	it	is	so	
important	to	be	able	to	develop	trust	and	effectively	communicate	
throughout	a	consultation.	This	is	obviously	much	harder	to	do	
over	the	phone	or	through	a	Zoom	call	because	of	the	limited	
patient	contact.		

To	conclude,	I	do	think	that	the	use	of	telemedicine	has	had	huge	
benefits	over	the	pandemic	where	the	ultimate	priority	has	been	to	
reduce	the	spread	of	Covid-19	and	keep	patients	safe	whilst	
providing	sufficient	medical	care.	However,	I	think	that	the	use	of	
telecommunications	in	medicine	is	not	the	best	way	to	understand	a	
patient’s	problems	and	come	to	a	final	diagnosis.	I	think	that	parts	
of	a	patient	history	will	be	missed	more	frequently	with	the	use	of	
telemedicine	because	of	the	limitations	with	patient	contact.	In	the	
future,	telemedicine	is	going	to	be	used	much	more	because	of	the	
ever	developing	aspect	of	medicine	but	the	vast	majority	of	medical	
professionals	would	recommended	to	visit	an	in-person	physician	
whenever	possible,	due	to	the	restrictions	facing	telemedicine.	
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Have you ever wondered how someone came up with the 
saying ‘just go with your gut’? How can we ‘go with our 
gut’ if our brain is in the other half of our body? The answer is: 
our mind. Our mind is not a tangible organ, meaning it cannot 
be photographed or pinpointed. Our mind and gastrointestinal 
systems are connected and, in fact, many emotional 
endorphins are released in the gut. It is also, however, part of our 
subconscious.  The gut is encased by 100 million neurons, called 
the enteric nervous system (ENS). This ‘second brain’ (the gut) 
controls the processes of digestion, including the movement of 
food through the intestines and the secretion of fluids. The ENS 
network extends from the oesophagus down through the 
intestines to the anus. The mind is in constant conversation with 
our brain and plays an important role in many diseases. The 
Vagus nerve is one of the largest nerves which helps send signals 
from the brain to the gut and vice versa. Abnormal brain-gut 
communication can interfere with the body’s ability to maintain 
a constant internal environment and lead to disease. Disruption 
to the ENS may lead to mental health problems, such as 
depression or anxiety, which I will expand on later in the article.   

Gastrointestinal Issues 
Seventy percent of your immune system is found in the gut. 
Many of the commonly experienced tummy troubles can 
actually stem from your head and the thoughts in your mind. 
Have you ever been in the middle of exams and noticed how 
you may feel nauseous at the thought of eating? This is all due to 
the gut-brain axis, which is "a hormonal and biochemical-driven 
highway between the gastrointestinal tract and the brain.” 
There are chemicals that communicate between centres in the 
brain and digestive tract that will alter gut movement 
(peristalsis), nutrient absorption, and more. These chemicals from 
the gut can alter mood, hunger, and satiety, meaning your 
stomach can send signals to your brain, causing an emotional 
shift, and your brain can send signals to your stomach, causing 
gastrointestinal distress symptoms such as cramps, gas, 
diarrhoea, constipation, and so much more. A relative of mine
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By Maya Murali

Mind-Gut 
interactions



who has struggled with gastrointestinal issues for years is living 
proof of this theory and quotes, “There are times when I know 
my feeling of nausea triggers my anxiety and hence leads me to 
pass out. What we tell our conscious mind through our ‘active 
thoughts’ gets planted into our subconscious mind. The 
subconscious mind is not able to differentiate between what is 
true or false. Therefore, it is believed that by training the mind 
through meditation, one can significantly improve their overall 
wellness.”   

How the Mind-Gut affects our emotions 
Over ninety per cent of the ‘happy chemical’ serotonin is 
produced in the gut. But did you also know that the state of our 
gut can affect how we feel emotionally? The gut produces and 
manages the same chemical messengers which affect our 
emotions. Additionally, the state of our gut can affect how we 
feel emotionally and vice versa. The gut produces and 
manages the same neurotransmitters, or chemical messengers, 
that the brain does, such as serotonin, GABA and dopamine, 
which govern physical processes and emotions. We've all felt 
butterflies in our stomachs when we're feeling nervous or anxious 
about something, but what is most shocking is that the 
relationship between the gut and brain is ‘bidirectional’ and 
there is often a mirroring of symptoms. For example, people with 
a sluggish gut may suffer with a low mood and those with a 
healthy gut will maintain a happy mood. Thoughts or emotions 
of stress or anxiety will also lead to exaggerated gut responses, 
which can cause your body more harm in the future.  

Final thoughts 
The author of the book, “The Biology of belief” quoted: 
“Positive thoughts have a profound effect on behaviour, but 
only when they are in harmony with subconscious programming. 
And negative thoughts have an equally powerful effect.” 
Once we recognise how these emotions and signals we send to 
our mind affect our body, we will as humans, be able to control 
and create more healthy and happy lives.   
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How climate change 
is killing coral 

By Elena Vlassova

Coral reefs have existed on earth for over 500 million years and are 
considered some of the most important ecosystems in the world. They 
are home to thousands of diverse species, with the Great Barrier Reef 
being home to over 1,500 fish species alone. They protect our coastlines 
and provide a source of income for thousands of people across the 
world so that, overall, if you were to put a price tag on our coral reefs, 
they would have an estimated value of £6 trillion a year. However, the 
impact of global warming has had a significant impact on Earth’s oceans, 
and not only in terms of rising sea levels. In recent years, the world has 
witnessed a mass coral bleaching event as a result of climate change, 
leading to the death of over 50% of the world’s coral reefs over the past 
30 years, with studies showing that 90% may die within the next century.  

Now you may be asking: why is this happening? And what does it have 
to do with climate change? First, you have to understand the key 
relationship that has allowed coral to survive and develop for so long, 
known as symbiosis. Symbiosis is defined as any type of close, long-
term biological interaction between two different biological organisms. 
Contrary to popular belief, coral is not a rock, nor a plant but actually an 
animal and has a symbiotic relationship with algae that lives inside it. The 
coral provides the algae with a home and protection, as well as a source 
of nutrients, while the algae remove waste products from the coral’s 
system by converting it into food through photosynthesis. The coral 
then uses the byproducts of photosynthesis as its own source of food, 
using the oxygen and carbohydrates to grow and build reefs. Since coral 
is a sessile creature, meaning that it is immobile and glued to the same 
spot, the algae is considered to be their primary food source. This 
relationship creates a tight nutrient cycle between the organisms 
allowing them to survive in the nutrient-poor tropical water, which is 
believed to be the driving force between the diversity and productivity 
of coral reefs, without which the world would suffer greatly. 
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As coral is a sensitive animal, any change in the environment, such as 
higher temperatures and pollution can cause it stress, forcing it to expel 
their symbiotic algae. This results in what is known as coral bleaching, as 
the corals appear white after losing their algae. Coral bodies are usually 
clear, achieving their characteristic bright colours from the various 
species of algae growing inside, and without it the coral is colourless as 
only the limestone exoskeleton remains. The absence of the algae also 
means that the coral loses its primary source of food and is unable to 
sustain itself, as well as becoming increasingly more susceptible to 
disease. If high ocean temperatures continue for eight weeks or longer, 
the coral cannot recover and the change becomes permanent.  

High temperatures resulting from climate change are not the only cause 
of coral bleaching. The process of ocean acidification also plays a large 
role. As the quantity of carbon in the atmosphere increases due to 
anthropogenic emissions, the oceans absorb more carbon as part of a 
negative feedback loop. However, when carbon dioxide is dissolved in 
water it forms a weak acid, increasing the overall acidity of the typically 
alkaline ocean. Currently the change has been small, but even the 
slightest change in pH can have a devastating effect. Scientists believe 
that an increase in ocean acidity can interfere in the production of shells 
and plates by marine organisms, which are often made form calcium 
carbonate. As the oceans become less alkaline there are more hydrogen 
ions resulting in less calcium carbonate in the water as more 
bicarbonate ions are formed. This is because hydrogen has a greater 
attraction towards carbonate then calcium, preventing shell-building 
organisms to extract the carbonate ions they need to form calcium 
carbonate, leaving them homeless, or more like shell-less.  

Overall climate change is damaging one of the most essential marine 
ecosystems in a potentially irreversible way and removing the 
characteristic colour from our coastlines. No one wants to live in a black 
and white world, that’s just boring! So, try to make small changes in your 
daily life, like walking or cycling instead of driving, so that Nemo can 
have a home. 
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By Scarlett Patience

Concussions and 
their Consequences

What’s the impact?
As the European Championships are now underway, the topic of 
concussions in sports is back in the spotlight. For footballers, 
concussions are usually from clashing heads while fighting for a ball 
and often concerns are raised regarding the repetitive banging players 
receive as they head balls throughout the game. While the players 
tend to brush off the knocks and play on, there is a real concern with 
the longer-term effects on the brain. This is underscored by facts, 
such as on the England 1966 World Cup football team, five players 
developed dementia in retirement.  

This concern of the longer-term effects of concussions and traumatic 
brain injury is emerging across other popular sports such as rugby, 
where there are increasing cases of sports players who have struggled 
with brain injuries post their sports careers. Steve Thompson, an 
English rugby player who played over 70 games for England, has been 
diagnosed with early onset dementia. During an interview he 
described how his memory has deteriorated to the extent that he 
“can't remember playing for England in the 2003 Rugby World Cup 
final, let alone even being in Australia for the tournament.” 
Thompson is one of several former England Rugby players who have 
initiated legal action over the issue of degenerative brain diseases 
against rugby governing bodies.  

Many scientists rightfully believe that it is more than dementia at play. 
Alongside a dementia diagnosis, players often have probable Chronic 
Traumatic Encephalopathy, or CTE. This neurodegenerative brain 
disease is caused by repeated head trauma, which happens across 
many sports whether it is contact with a football or even another 
player or the ground. The head trauma is believed to lead to 
progressive loss of normal brain matter and an abnormal build-up of 
a protein called tau. This results in a deterioration associated with
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Fi
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1

CTE that consists of four stages. In Stage I, symptoms include 
headaches as well as loss of attention and concentration. In Stage II, 
depression, mood swings, explosivity, and short-term memory loss 
are common, in addition to Stage I symptoms. By Stage III, patients 
can progress to overall cognitive impairment, with memory loss, 
executive dysfunction, aggression along with the advancement of 
previous symptoms. Finally, in Stage IV, severe memory loss with 
dementia occurs and the afflicted also face profound loss of 
attention and concentration, language difficulties, paranoia, 
depression, gait and visuospatial difficulties. This is not an 
exhaustive list of symptoms, but it shows the diversity and 
destructive nature of the disease.  

The reason the condition of CTE is listed as being ‘probable’ is 
because a diagnosis of CTE can only be confirmed post-mortem via 
a brain autopsy. Sadly, only once a patient passes can the family 
know for sure they suffered from this condition.   

One of the most famous and quite controversial cases is that of 
American football player Aaron Hernandez. He was a former 
National Football League (NFL) player whose behaviour was 
increasingly erratic, escalating in a murder for which he was found 
guilty. He died serving time in prison in 2017. In a recent Netflix 
documentary, his case was described as ‘the most severe case of 
CTE medically seen’ for a person of his age. Although he only had 2 
confirmed concussions in his career, he was diagnosed with stage 
III CTE at the age of 27, 
which is an incredibly 
young age to have this 
advanced condition. Figure 
1 shows sections from two 
brains, the right of which 
was Aaron Hernandez’s 
which shows the 
characteristics of atrophy & 
enlargement that is 
associated with CTE. 
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While the sport's governing bodies have committed to safer play, 
it’s also been noted that there can be a conflict in interest as teams 
and players to play on. Just last week in UEFA 2020 game, French 
player Benjamin Pavard was knocked in the head, fell to the 
ground and appeared unconscious during the game. The team 
doctors decided he could play on, later giving the opinion it was 
not a concussion and a loss of consciousness did not occur. 
However, in an interview after the match Pavard stated he had 
been “a little knocked out for 10 to 15 seconds” following the 
incident and video replays shows Pavard unable to protect himself 
as he falls, leading to the question of who's interest the team 
doctors were serving. While Pavard may have been able to gain 
his bearings and play on in the moment, only time will tell if  this 
type of trauma will result in a much more serious diagnosis in the 
future.    

Keep a lookout for this topic in the news as pending legal action 
and other stories may result in more sweeping changes to some of 
the world most popular sports. 
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Parkinson’s and Alzheimer’s: 
One disease or many? 

By Maya Mohammad

Everyday, scientists are discovering new information about the 
complexity of the human body and the world that we occupy. With 
innovative discoveries such as the CRISPR/Cas9 genetic scissors taking 
place constantly, it’s strange that our knowledge of neurodegenerative 
diseases is still so basic. Evidence of neurodegenerative diseases trace 
back to 5000B.C, so how is it that we still can’t connect cause and effect 
of Parkinson’s and Alzheimer’s? diseases that are so present in our society 
that they are household names. Yes, we have information on these 
diseases, we have suspicions and ideas, but our knowledge is so limited 
that the basic question, one disease or many, is yet to have been 
answered.  

When I initially looked into writing about Parkinson’s and Alzheimer’s, I 
was completely unaware of the jumble of information that was in store 
for me. As per their current classification, Alzheimer’s and Parkinson’s 
are two separate diseases, which happen to often be found together. I 
was under the impression that I would be able to look into the link 
between the two and why they tend to coincide. However, much to my 
dismay, it wasn't that simple.   

The current “gold-standard” for confirming Parkinson’s is to find alpha-
synuclein aggregation in the brain during an autopsy. This is similarly 
followed in Alzheimer’s, where beta-amyloid plaques and tau filled 
tangles confirm the disease. Upon first glance, this seems like brilliant 
news; we have clear biomarkers for the diseases, different biomarkers for 
each disease. This confirms the idea that the diseases are separate.  
Unfortunately, the essentialism of this outlook incredibly simplifies them 
into an idealistic, but false reality. The issue with using the pathology to 
define a disease is that it needs to be sensitive and specific. Sensitivity 
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refers to a true positive test (if you have the pathology, you have the 
disease) and specificity refers to a true negative test (if you don't have the 
pathology, you don't have the disease). If this was the case, we would be 
in a great position. However, it isn’t. Alzheimers pathology has a 
sensitivity of 60% and a specificity of 57%. These low statistics mean that 
the “gold-standard” test for this age old disease is hardly unique to it, so 
using it to define the disease would lead to many false diagnoses. Also, by 
the time an autopsy is taken, most people with Parkinson’s will also have 
dementia, and visa versa. This makes it even more difficult to 
differentiate the diseases through protein pathology.   

Now, the reason I wanted to highlight this is because is shows how our 
understanding of the disease is skewed. We see that different pathology 
is in each disease, and quickly conclude that this must be the cause. But 
how can we justify this? How can we tell if the pathology is a cause, or 
effect of the disease?  Suppose it is the effect- then how do we know that 
the two have different causes? Science today has become something of 
detail. People spend years specialising, and specialising until they are left 
researching only the most basic proteins of this disease, completely 
disregarding the full picture. Although this may work for some diseases, 
it does not work for neurodegenerative diseases. By focusing in on such 
minute details such as which protein oligomers or fibrils are found in 
each disease, we struggle to look at the full picture, and quickly make 
biased hypothesis. The favoured hypothesis at the moment is that the 
beta-amyloid plaques are toxic, and must be removed in Alzheimer’s. 
Therefore many clinical trials have been testing drugs to remove these 
plaques, and many have been successful. The issue is, in most cases, there 
is no change in cognitive function, and with many of the drugs, the 
function decreases (Tarenflurbil, Semagacestat, Avagacestat, and many 
more). With such clear evidence pointing towards the protein pathology 
being a protective reaction or at least not a cause of the disease, why are 
we still funnelling so much money into our faulty hypothesis? We are too 
focused on proving right to what we already believe, that we are unable 
to fund money into more experimental clinical trials. It for is this reason 



that I believe we are so behind in our understanding of neurodegenerative 
disorders.  

Let’s now go back to the question of one disease or many. By this I mean a 
few things: is Parkinson’s all one disease, is Alzheimer’s all one disease, are 
Parkinson’s and Alzheimer’s separate diseases as we currently perceive 
them, or are they two ends of a spectrum. 

In the question of is it all one disease, let’s look at the evidence for 
Parkinson’s. We have many signs that is is not a singular disease. One of 
these is the A53T alpha-synuclein mutation. This is a mutation of the 
SNCA gene. Its findings came from Dr. Roger Duvoisin encountering a 
patient in 1979 who’s family history was filled with an abnormal amount of 
Parkinson’s. He, along with Dr. Lawrence Golbe, did a genealogical 
study of both this patient's family, and another family, whose origins were 
of the same small town, Contursi, in Italy.  After much research into this, a 
genetic search was launched to find the gene that all of these family 
members shared to cause them to have Parkinson’s. It was found that 
there was an abnormal alpha-synuclein protein on which the 53rd amino 
acid, which is usually alanine, was substituted with threonine. This 
mutation was caused by guanine being changed to adenine at the 209th 
position on the SNCA gene. This change in structure caused the alpha 
synuclein to misfold and form clumps inside neutrons (Lewys bodies). 
Finding a genetic link to Parkinson’s disease is hugely positive for the 
theory of many diseases as the confirmed cause is different to other cases of 
Parkinson’s, so would be treated differently. Another genetic Parkinson’s 
disease comes from those with the GBA mutation. This is when there is a 
mutation on the glucocerebrosidase (GBA) gene that leads to a deficiency 
of glucocerebrosidase in the substantial nigra, which prompts 
accumulation of aggregated alpha-synuclein. This is a very common ‘sub-
type’ of Parkinson’s, 5-10% of Parkinson’s patients have this gene. Scientists 
in the field have predicted that the first steps in separating up Parkinson’s 
will be through the GBA mutation. The importance of subtypes of 
Parkinson’s is that it is the first step in acknowledging it is not one disease. 
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Similar subtypes have also been outlined in Alzheimer's disease such as 
PSEN-1 mutations.  

For the question of are Parkinson’s and Alzheimer’s separate diseases, or part 
of a spectrum,  there is a significant amount of evidence pointing to the latter. 
There is evidence showing that the two share common clinical and 
neuropathologic features. That being the case, it is easy to find overlap 
between them and put them on a spectrum. The pathology overlap between 
the two is great, in fact it is rare to find someone with only one type of 
pathology. Similarly, the symptoms of the two overlap a lot. 80% of people 
who display Parkinson’s will eventually have Alzheimers. This could be aided 
by the fact that we are grouping many symptoms under one umbrella. Two 
people with Parkinson’s or Alzheimer’s could have completely different 
symptoms. Maybe this suggests that they are syndromes rather than diseases? 
The two diseases have never been distinct. How can it be chance that two 
diseases can come together so harmoniously? The overlap shown between 
the two suggests that there is a pathogenic mechanism we have not found yet 
that leads to this neurodegeneration.   

To form an opinion based on the evidence I have seen would be simple. We 
are severely lacking in knowledge, and I feel that it is imperative that we 
begin research into the link between the two diseases. I feel that once we have 
resolved the issue of the overlap between them, we will be able to reclassify 
the diseases. These new classifications will enable us to further research into 
more useful ideas than the old hypotheses we still carry. I also think that with 
this re-classification, we will be able to differentiate between subtypes more 
easily. This will allow us to treat people more specifically, so hopefully we will 
be able to finally find success in treating, or even curing this timeless problem. 

Additional note 
Since writing this article, a new Alzheimer’s drug  ‘Aducanumab’ was 
approved by the US and is under review by other governments. It is a drug 
that targets the beta-amyloid plaques by binding to it. It works in hope to 
reduce the number of amyloid plaques in dementia patients. Many people 
have different views on this drug, but having the first drug approved for 
dementia in 18 years is positive news either way.
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What Does ‘Patient Confidentiality’ Mean? 

When Would It Be Appropriate to Breach This?
By Ghazal Ershadi-Oskoui
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Patient confidentiality is the core of  medical practice. It is ‘the law 
whereby a doctor or medical practitioner cannot reveal anything said to 
them by their patients during consultation or treatment’. 
Confidentiality builds trust which is essential when it comes to the 
relationship between a patient and doctor. A lack of  trust can mean that 
patients may not seek important medical help or not report symptoms 
that they should in the fear that it would be shared without their 
consent. However, appropriate information must also be shared to 
ensure safe and effective care for the patients. The information of  
patients is not only shared for direct care but also information purposes; 
a lot of  patient information is used for medical research, vital service 
planning and financial audit.   

According to the General Medical Council (GMC), there are eight 
principles involving confidentiality: the minimum necessary personal 
information must be used (the patient should remain anonymous when 
possible), information must be managed and protected, healthcare 
workers must be aware of  their responsibilities, comply with the law 
(make sure personal information is handled lawfully), relevant 
information must be shared for direct care, ask for explicit consent, tell 
patients about disclosures of  personal information made, and patients 
must also be informed about how their information will be used.   

There are many situations in which one would feel unsure whether to 
maintain patient confidentiality.  For example, if  an under 16 girl asks 
their GP for contraceptive pills, would the parents of  the child need to 
know? Or if  a patient confides in their GP that they are regularly using 
illicit drugs, should the illegal activity be reported? Let us have a look 
at these two scenarios and explore the legislations behind this.  



In the case of  the underage girl, doctor-patient confidentiality must be 
considered. The Fraser guidelines can be used. The Fraser guidelines 
apply specifically to advice and treatment about contraception and 
sexual health. The responsibility of  the GP is to ensure that the patient 
is safe. This means that the doctor must assess the competence of  the 
patient (the ability they have to make decisions) to make sure abuse is 
not taking place. Due to autonomy, one of  the four pillars of  medical 
ethics which states that patients have freedom to make decisions about 
their treatment, doctors must respect the decisions made by patients, 
but autonomy is based on the competence of  the patient. Therefore, if  
the patient does not want their parents to know about their request for 
contraceptive pills, their GP must respect their decision if  it is 
confirmed that they are competent. Furthermore, due to beneficence and 
non-maleficence (two other pillars of  medical ethics), the doctor must 
also provide the best care possible in the best interests of  the patient so 
their personal views must not interfere with their duty as a professional 
(so they should not refuse giving contraceptive pills to the patient 
because they think that they are not supposed to be engaging in sexual 
activity in the first place). Professional duty should always come above 
personal beliefs.  Patient confidentiality must also once again be 
considered along with the doctor-patient relationship (which is built 
upon trust); if  the doctor told the patient’s parents about the 
contraceptive pills, then it would make the patient less likely to be 
honest with their GP in the future and they may not feel comfortable 
sharing important personal information with them anymore.   

Let’s now look at the at the illicit drug scenario. Illicit drugs refer to 
highly addictive, illegal substances. Once again, it is important for the 
GP here be aware of  their obligation of  confidentiality to their patients. 
Although there is no legal duty to do so, in GMC guidelines, it is stated 
that organisations such as the police, local authorities and probation 
services can be informed about this. However, consent is once again 
essential here; the information can only be disclosed to organisations as 
long as the patient consents or there is an overriding public interest or 
as a response to an order in court. This means that the patient’s GP
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should only advise them and not take legal action (unless the patient, or 
someone else, is believed to be in danger). The GP is obliged to make 
sure that the patient is aware of  the risks illicit drugs pose to their 
health; it is also important for the doctor to discover whether or not the 
patient is experiencing any adverse health impacts which they have now 
been informed about. The patient must also be asked if  they have 
considered stopping the use of  illicit drugs and then must be informed 
about available services which they can  use for drug cessation. However, 
if  the patient in the scenario has their own child or looks after any other 
children and it is thought that they are at risk of  being harmed, then the 
doctor must tell the patient that it is their duty to inform social services 
immediately. Due to their being a child at risk in this situation, patient 
confidentiality can be breached for the best interests of  the child.    

We have now looked at two scenarios involving patient confidentiality 
and have seen a scenario in which patient confidentiality had to be 
breached. In the first scenario, it was the GP’s duty to comply with 
patient confidentiality as long as it was confirmed that the patient was 
competent, and it was checked that the patient was not in danger. In the 
illicit drugs case, the GP must still take patient confidentiality into 
consideration, as usual, but they must check to see if  the patient’s use of  
drugs is affecting their own health or anyone else’s; although the GP has 
no legal duty to report this to legal authorities, this changes if  the 
patient is looking after a child as the child is at risk of  being harmed. It 
is important to remember that a doctor’s duty is to do what in their 
patient’s best interest (beneficence). A good relationship between a 
patient and their doctor is always important to be maintained in order to 
ensure that the patient feels they can trust the doctor when they want to 
disclose important personal information regarding their health. This 
personal information plays a significant role in treatment and diagnosis 
which is why it is vital that it is obtained. However, patients must always 
be asked to give consent for the required information to be disclosed or 
discussed with other medical professionals or organisations.  
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By Saskia Pearl

Sapiens and Neanderthals
More in common than we think?
The recent advancements in the field of genomics have disproven the 
misconception that Sapiens and Neanderthals lived in isolated 
communities. It is now acknowledged that the two interacted and 
interbred with one another, exchanging not only DNA but also ideas, 
tools and rituals. Both species diverged from a common ancestor around 
500,000 years ago and evolved alongside each other, almost as 
companion species. Modern humans left Africa around 60,000 years ago 
and encountered Neanderthals as they progressed into Eurasia. Today, 
most people have 1-4% Neanderthal DNA in them, with the exception of 
people of African descent (although this figure is constantly changing as 
research advances), and this DNA accounts for a variety of phenotypic 
traits and diseases that both enlighten and plague our current society. In 
a study published by the American Journal of Human Genetics, 
researchers compared the genome of 100,000 people to the genome of a 
122,00-year-old Altai Neanderthal. They discovered that Neanderthal 
DNA was common in genes that contribute to skin tone and hair colour; 
Neanderthal variations were associated with both paler and darker 
complexions. We also may have acquired genes from the Neanderthals 
that make us more susceptible to depression, schizophrenia and 
rheumatoid arthritis, among others.   

Besides from this gene exchange, Neanderthals may have also helped 
create early human art and contributed to a surge in creativity. A study 
in journal Science describes the discovery of cave drawings in Spain that 
pre-date the arrival of modern humans in Europe by 20,000 years. It 
suggests that this groundbreaking uncovering could supply evidence for 
the claim that Neanderthals were artists too. Additionally,
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archaeological records from around 50,000 years ago display a range of 
objects, such as shell pendants, perforated teeth, decorated bones, cave 
paintings and the use of pigments and colourants. We previously 
believed that art originated with us, but as increasing amounts of 
evidence are gathered, this argument may become obsolete. With new 
techniques of dating cave paintings, such as the Uranium-Thorium 
method which looks at the deposits of carbonate on top of the paint, we 
are now able to gather much more reliable evidence. It is very possible 
that Neanderthals thought symbolically and were more cognitively 
advanced than we initially believed. Therefore, we may not only have 
interbred with Neanderthals but we could’ve also formed social 
connections with them and exchanged language, ideas and thoughts.   

Similarly, there could be evidence to show that Neanderthals helped 
humans create tools. This stems from the recent discovery that 
Neanderthals may have created the oldest known examples of a bone 
tool used in Europe, thus raising the possibility that they also taught 
modern humans how to make these kind of tools. The bone structures 
that have been found are 51,000 years old and are the oldest known tools 
in Europe and predate the arrival of modern humans. These bone tools 
are known as lissoirs (“polishing stones”) and their main use is to smooth 
out hides in order to make them lustrous, impermeable and tougher. 
Before their discovery, it was believed that Neanderthals solely viewed 
bone as another raw material and didn’t take advantage of the unique 
properties. These subsequent findings therefore challenge this notion.   

Another unlikely interaction between Sapiens and Neanderthals was the 
transmission of viruses and viral DNA. It has been reported that modern 
humans confronted new viruses when expanding out of Africa and some 
of these viruses were passed on from Neanderthals. Some of the genes 
inherited through interbreeding protected humans from these potential



infections, and vice versa. Certain Neanderthal genes were lost as 
evolution progressed, such as genes that reduced our fertility, but other 
genes became more common as they provided an evolutionary 
advantage. Researchers have found that some of these genes encode 
proteins made by immune cells. For example, it is very likely that modern 
humans got infected with an ancient version of HIV, perhaps through 
eating animals that both Neanderthals and humans hunted or by 
interbreeding with the Neanderthals, and the Neanderthal genes that 
were acquired helped play a role in defending the virus. Perhaps we still 
have Neanderthals to thank for the protection of specific viruses today.  

All of the aforementioned examples prove that the interactions between 
Sapiens and Neanderthals were much more extensive than once thought. 
But why did we survive and Neanderthals go extinct roughly 40,000 years 
ago? There are a couple of theories, a predominant one being that 
humans learnt to hunt better and essentially starved the Neanderthals 
out of Europe. Another theory is that modern humans reproduced faster 
than Neanderthals, eventually edging them out. Alternatively, since 
Neanderthals had notoriously small genetic diversity, they were much 
more susceptible to diseases and climatic changes, such as an especially 
harsh winter. This meant that they were at far greater risk of extinction 
as their gene pool was much smaller. However, it must be reiterated that 
these are all theories and there is no solid evidence disproving or 
supporting any. A key takeaway message from this article is that instead 
of contributing to the notion that Neanderthals were brutish and lesser 
evolved creatures, understand that humans not only interbred and 
interacted with them but also learnt from them, and it is very likely that 
their DNA lives on in you. 
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The interactions between 
the mind and the body 

By Cati Pauwels

The debate concerning how physical and non-physical substances 
can interact with each other and influence humans is ongoing 
every day. There is currently a dualistic approach, which was 
developed in the 16th century, proposing that the body is 
physical, and the mind is not, treating them as separate entities. 
Nonetheless, theories have evolved, and scientists have begun to 
understand how physical conditions can affect mental health and 
vice versa. Today, the interactions between the mind and body 
take a holistic medical approach connecting the mind and body 
together and recognising how a person’s thoughts, attitudes, 
behaviours, and their physical health are linked.  

Before an important event, a running race or even an exam, have 
you ever felt more nervous, noticed you start sweating more, or 
your heartbeat increases? This is only one example of when your 
emotions affect how you feel physically and an example of the 
connections between the mind and body. Emotional health 
involves the way we think and feel and can be affected everyday 
by stressful situations, daily routines, or relationships. Emotional 
health is controlled by the mind, which enables a person to be 
aware of the world and be conscious of their surroundings, and 
we are gaining more evidence to confirm that your body can be 
affected by emotional changes. This includes the fact that 
emotional stress has been linked to both mental and physical 
problems, such as increased heart rate, sweating, disruption in 
bowel movements, intestinal problems, and autoimmune diseases.  

It is clear that the way you think affects how you feel, and how 
you feel affects your thinking. This is due to the interactions
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between the mind and body and these can affect your health 
dramatically. Emotions are activated by hormones in a feedback 
loop, which involves the communication from the brain to the 
pituitary gland to an endocrine gland and back to the brain. 
Hormones are vital in enabling daily bodily functions and are the 
linkage between mind and body interactions.  

Stress is a major example where your physical health can be 
impacted significantly. Stress triggers a reaction in the human 
body, which makes it react as though it were under attack. This 
means that hormones like epinephrine (adrenaline) are released 
which speed up heart rate and breathing rate. This constant 
feeling of stress causes the natural fight or flight response to last 
too long in the body, which causes blood pressure to stay high 
and causes muscle tension, pain in the neck, or head or stomach 
problems. Stress can also cause anxiety, which sends a distressed 
signal to the hypothalamus, triggering the autonomic nervous 
system by sending continuous signals to the adrenal glands, 
responsible for pumping epinephrine into the bloodstream. This 
will further enhance the physical symptoms.  

Additionally, psychological stress can activate a wide variety of 
diseases related to the digestive system, such as gastrointestinal 
problems including cramping, inflammation and in some cases 
peptic ulcers. This system is controlled by the mind and evidence 
has proven that stressful emotions can decrease immunity by 
altering cell function. Stress is known to diminish white blood cell 
responses to viral infected cells and cancer cells. As a result, 
healing processes are delayed, and vaccinations are less effective. 
The brain communicates with white blood cells via cell signalling 
and can trigger an immuneresponse. This is despite the fact that 
white blood cells are not often present in the brain and rarely 
make contact with nerves as they travel through the body in 
blood or lymph vessels. Evidence of this can be supported by 
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cases of people with depression, who are more susceptible to 
common infections. In fact, the brain and gut are constantly in 
communication and the gut even has its own network of neurons. 
Cortisol, the stress hormone responsible for increasing glucose in 
the blood, is released in stressful situations, causing less critical 
functions such as digestion to shut down. This makes it more 
difficult for your digestive tract to absorb and digest food.   

On the other hand, your body can affect your mind and therefore 
how you feel. For example, if you live with a physical illness, 
there is an increased risk of developing mental illnesses. 
Therefore, it is no surprise that adults living with disabilities 
experience more mental distress than those without disabilities 
and in 2018, an estimated 17.4 million adults with a disability 
experienced frequent mental distress. Similarly, a condition which 
results in lots of physical pain, such as a heart disease, can cause 
someone to become depressed, anxious, or stressed, affecting the 
coping mechanism. Negative thoughts and emotions can prevent 
your brain from producing certain chemicals which are vital for 
healing.  

However, when you can finally relax your mind and body, the 
feelings of stress will ease, returning your body and mind to a 
state of calm. Cortisol and adrenaline will subsequently stop 
being released into the blood stream. Contrastingly, your brain 
will start to produce hormones, neurotransmitters, or globulins, 
that will increase healing in the body and will therefore improve 
your health. For instance, one hormone is Endorphins; these are 
“feel-good” chemicals that can reduce pain or stress. Serotonin, a 
chemical neurotransmitter, is vital for not only stabilizing our 
moods, but also for helping with sleep, eating and digestion. 
Gamma globulins primarily maintain the health of the immune 
system. They are a mixture of blood plasma proteins, like 
immunoglobulins, which help fight infections. Finally, dopamine
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is a neurotransmitter between neurons, which is made in the 
brain. It can be beneficial for blood flow, digestion, and happy 
moods, making you feel more motivated and giving you a sense of 
reward.  

Equally, physical health and mental health are as important and 
with the use of mind-body therapies and keeping a healthy 
lifestyle, we can promote healthy interactions between the pair. 
Regular physical exercise, for example, is amazing for releasing 
endorphins, which can produce a feeling of euphoria and 
stimulate a “feel good” response mentally. Eating a balanced diet 
can be beneficial primarily to physical health but by maintaining a 
healthy microbiome, the chances of developing digestive 
disorders from mental distress can be decreased. Finally, a 
holistic approach can combine various mind-body therapies, 
ranging from yoga and meditation to therapy important for 
stimulating positive thoughts. These are examples of ways to 
connect with the mind and body at once and consequently 
improve optimal health.  

Therefore, we can conclude that the mind and body interact in 
powerful ways which affect a person’s health and wellbeing. It is 
bidirectional and in the same way that mental factors can affect 
our biological functioning, the way we treat our bodies physically 
can impact our mental state in a good or bad way. This 
relationship between the mind and body is extremely complicated 
and still lots of research is ongoing, although we know that we 
can heal our bodies in a way that promotes a positive impact to 
both.  



The weak nuclear force 
By Jasmine Crockett

		The	behaviour	of	everything	from	solar	systems	all	the	way	to	the	
particles	within	atoms	can	be	explained	by	four	fundamental	
interactions.	Gravity,	responsible	for	attracting	all	masses	towards	
each	other.	Electromagnetism,	responsible	for	interactions	between	
charged	particles.	The	strong	nuclear	force,	responsible	for	
overcoming	electromagnetic	forces	of	repulsion	to	keep	the	nuclei	of	
atoms	together.	Finally,	the	weak	nuclear	force	responsible	for	
changing	the	nature	of	particles.			
			
Only	experimentally	proved	for	the	first	time	in	1983,	the	weak	
nuclear	force,	also	known	as	the	weak	interaction,	is	the	most	diverse	
in	its	properties	of	all	the	fundamental	interactions.	It	is	also	the	
second	weakest	of	the	four	forces,	with	the	weakest	surprisingly	being	
gravity.	Despite	only	being	proved	later,	the	original	theory	of	the	
weak	nuclear	force	was	proposed	by	Enrico	Fermi	in	1933.	Fermi’s	
predictions	were	built	on	the	work	of	Austrian	physicist,	Wolfgang	
Pauli,	who	in	1930	predicted	the	existence	of	a	small	but	important	
uncharged	particle.	Later	named	the	neutrino,	the	discovery	of	this	
particle	was	vital	to	our	understanding	of	the	weak	nuclear	force.			

The	weak	interaction	involves	fundamental	particles,	such	as	
electrons,	and	quarks,	which	make	up	larger	particles	such	as	protons	
and	neutrons.	Through	the	weak	nuclear	force,	new	particles	and	
antiparticles	are	produced.	In	every	case	there	is	a	change	in	the	
composition	and	characteristics	of	the	particles	involved,	allowing	
them	to	become	new	particles	with	different	properties.	These	
changes	allow	atoms	to	become	different	elements	entirely.		

For	these	changes	to	occur,	exchange	particles	called	W	bosons	are	
necessary.	For	example,	when	a	proton	interacts	with	an	electron	
through	the	weak	nuclear	force,	a	W+	boson	carries	positive	charge	
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from	the	positive	proton	to	the	negative	electron	causing	both	to	
be	neutralised.	W	bosons	can	be	positive	or	negative	depending	on	
the	interaction	they	are	involved	in.	They	are	described	as	virtual	
particles	meaning	they	cannot	be	detected	without	stopping	the	
interaction	from	occurring.	These	particles	have	a	very	short	range	
of	only	1×	10^(-7)m,	giving	the	weak	nuclear	force	the	shortest	
range	of	all	the	fundamental	interactions.		
			
The	interaction	described	between	a	proton	and	electron	is	called	
electron	capture.	It	produces	a	neutron	and	neutrino	from	the	two	
initial	particles.	The	interaction	occurs	through	changes	in	quarks	
and	is	possible	as	the	overall	charge	and	mass	remain	the	same	
before	and	after	the	interaction.			
			
Another	particle	change	that	occurs	through	the	weak	interaction	
is	beta	decay.	This	includes	both	beta	plus	and	beta	minus	decay	
and	is	one	of	this	interaction’s	most	important	functions	as	the	
beta	particles	produced	can	be	used	to	treat	certain	conditions	
such	as	eye	and	bone	cancer,	as	well	as	measure	the	thickness	of	
materials.	Beta	decay	occurs	when	the	nucleus	of	an	atom	is	
unstable.	It	allows	atoms	to	stabilise	by,	in	the	case	of	beta	minus	
decay,	a	neutron	in	the	atom’s	nucleus	turning	into	a	proton	and	in	
beta	plus	decay,	a	proton	turning	into	a	neutron.	This	impacts	the	
charge	of	the	atom	as	well	as	changing	the	element	that	it	makes	
up.	As	elements	are	defined	by	the	number	of	protons	and	
electrons	they	consist	of,	it	is	the	addition	or	loss	of	protons	that	
allows	atoms	to	become	different	elements	due	to	the	weak	nuclear	
force.			
			
The	understanding	of	this	force,	its	uses	and	its	properties	is	ever	
evolving.	With	new	research	in	facilities	such	as	the	Large	Hadron	
Collider	at	Cern,	where	interactions	such	as	these	are	investigated,	
we	hope	to	discover	new	and	exciting	information	about	the	weak	
nuclear	force	that	will	further	our	understanding	of	the	laws	of	
physics	and	our	universe.	
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BRAIN-EATING AMOEBAS - 
A DEATH SENTENCE?By Sarah Hazell
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Naegleria fowleri, also known as “brain-eating amoeba” is an 
amoeboflagellate excavate (meaning that it’s a single-celled organism able 
to transform between an amoeboid and flagellate during its life cycle). The 
eukaryote is found all over the world but most commonly in freshwater 
pools, ponds and streams. Although this protist generally feeds harmlessly 
on bacteria, if it manages to enter the brain in the amoeboid stage (inhaled 
through the nasal cavity), it can cause an extremely rare infection called 
amoebic meningoencephalitis (or “PAM”) with a fatality rate of over 95% 
in humans.  
  
With rapidly progressing symptoms including vomiting, fever, migraines, 
hallucinations and seizures within the first few days of acquiring the 
amoeba, and ultimately death at around the 7-9 day mark, this infection is 
extremely deadly. In its parasitic nature, the amoeba worms its way 
through the olfactory nerve fibres in the cribiform plate, reaching the 
inside of the skull, where it begins feeding on the cerebral nerves. The 
organism uses an amoebostome, which is a contractile sucking apparatus 
(made from the protein actin) which protrudes from the cell to consume 
the nerves. Once the immune response begins, fever is one of the earliest 
symptoms displayed as an attempt to kill off the pathogen. However, 
Naegleria fowleri thrives at temperatures of around 40 degrees celsius and 
so this only aids the progress of the disease. As well as this, cytotoxic 
molecules are released all over the CNS to fight the infection. 
Unfortunately, this results in extensive tissue damage and an increase in 
intercranial pressure. This increase in pressure often causes brain herniation 
and a release of excess cerebrospinal fluid, which leads to excruciating pain 
and seizures.  As the body continues to fight the pathogen, the CNS slowly 
degenerates, and the hardy amoeba is barely affected. After many of the 
nerves have been destroyed and the CNS is significantly depleted, the 
victim enters a vegetative state and dies.  
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One of many reasons for the high fatality rate is the fact that amoebic 
meningoencephalitis is especially difficult to diagnose in the early stages 
(where it is more treatable). This means that, often, diagnosis comes just 
before or even after the death of a patient. However, if a diagnosis is made 
at an early enough stage in the progression of the infection, antimicrobial 
drugs can be administered. Medicines such as amphotericin B (a 
traditionally anti-fungal medicine) are injected into large veins so that they 
reach the brain quickly. This drug then works by binding to ergosterol (a 
steroid which helps to maintain cell membrane integrity in fungi and some 
protoctista) and forms pores in the membrane, which causes leakage of 
small molecules from the cells. Molecules such as monovalent ions and 
oxygen (which are vital for the function of the amoeba) escape, leading to 
amoeboid death (so it cannot continue consuming nerve cells). A second, 
more modern treatment is with the use of miltefosine, which is an anti-
parasitic drug that works by interacting with lipids and inhibiting 
cytochrome C oxidase - an enzyme protein essential to mitochondrial 
membrane function. Cytochrome C oxidase catalyses the final step in the 
electron transfer chain in mitochondria and reduces oxygen to water (so 
allows for ATP production). Therefore, inhibiting it prevents aerobic 
respiration and causes cell death. On top of these, a few other pathogen-
killing medications can also be used. However, even with these and the 
above-mentioned drugs in combination, survival is extremely unlikely.  
  
Unfortunately, at this point, medicine is just not advanced enough in 
treatment for amoebic meningoencephalitis to be able to develop any sort 
of drug which reliably treats the disease. Naegleria fowleri is an undeniably 
dangerous protoctista with every survival against it being labelled a miracle 
and, therefore, people will continue to die from it. Luckily, though, 
infection is still very rare amongst humans and (looking to the future) 
diagnosis and treatment is likely to improve, making this mysterious 
“brain-eating amoeba” no longer such a horrifying and devastating thing. 



Tapputi-Belatekallim - the 
world’s first chemical 
engineer?
By Flo Jarvis

 In around 1200 BCE Babylon lived a woman named Tapputi, a woman who is now 
considered the first known chemical engineer. Archaeological evidence of her work was 
found indicating that she worked as a royal perfume maker for the Babylonian court over 
3,000 years ago. Chemistry as we know it is usually dated back to the 17th or 18th 
Centuries, but the methods at the core of chemistry are, as Tapputi proves, much older.   
   
In ancient Babylon, perfume was not merely cosmetic, it was a fundamental technical 
occupation that was highly regarded. Tapputi not only worked in the field but oversaw the 
Royal Perfumery, suggesting she excelled in her field and was considered one of the best 
perfume makers around. As well as perfumes, the department was concerned with salves 
and creams; these could be used to treat infections and thus some perfumeries operated 
pretty much as what we would today consider pharmacies. Even perfume itself would have 
served ritual, magical and medicinal purposes in addition to the cosmetic ones we might 
expect. Amazingly, clay cuneiform texts have been uncovered which detail Tapputi’s recipe 
for a salve for the king. It involved water, oil, flowers and calamus (a reedy plant).   
   
As for the detail of Tapputi’s methodologies, there are a couple of processes we know she 
used. Adding fragrances to oils or fats is the common method for perfume making, but 
there is substantial evidence that Tapputi used solvents to create the final product, and 
combined multiple scents in delicate balances to create her perfumes. Her perfumes were 
probably alcohol based, meaning that once applied the alcohol would evaporate and leave 
only the scent behind. Incredibly sophisticated for its time, this method is still the 
dominant one in use today. It would have necessitated distillation to purify the alcohol and 
separate other fragrant solutions. The equipment Tapputi used for this, a still, is widely 
employed today for the same purpose. We also know that Tapputi used a technique called 
cold fleurage to extract scents from natural substances. The substances, typically flowers, 
were placed in fats for several days to infuse the scent. The fragrances in flowers are often 
oil-soluble, which is why this method is applicable. From here, sublimation was likely used: 
the fragrant compound would have been extracted by converting the solid into a gas, 
which would then have been condensed into a liquid, leaving only the fragrant part 
remaining. This latter process would have taken at least a week and a high level of 
technical expertise. It is possible that Tapputi pioneered these methods, being a leading 
figure in her profession, and she was clearly skilled, since the basic techniques are widely 
applied 3 millennia later.  
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It’s worth noting that the texts that revealed Tapputi to us also mention another 
woman, but these clay remains are broken, so we know that the second part of her 
name was ‘-ninu’ but not much more. She was the author of a text on perfume 
manufacturing and is another female chemist for us to marvel at. In fact, some 
historians suggest that it is likely that the chemical profession was dominated by 
women at this time, since the equipment used was often very similar to kitchen 
utensils. Zing Tsjeng puts forward that women were probably “chemistry’s earliest 
adopters” - ironic in today’s world of huge gender disparity in STEM fields. In the 
UK, women make up just over 25% of chemical engineering undergraduates, and, 
to worsen this statistic, this is the field of engineering in which they are the most 
highly represented. It would be interesting to ask Tapputi what she thinks of that.  
   
It has to be said that the conclusions drawn about Tapputi are not infallible. It is 
very difficult to know much about life that far in the past, and calling Tapputi a 
chemical engineer is, ultimately, a modern imposition. Additionally, Tapputi is 
merely the first woman in her field that we know of currently, but this does not 
mean that her practice does not go back further.   
   
Despite these caveats, her story is awe-inspiring and very much worth telling. That 
a woman is probably the reason for the most fundamental chemical methods we 

have today is a fact of note, and likely not 
one obscured by accident. For anyone 
looking for more unsung heroes from 
scientific history, I would massively 
recommend Zing Tsjeng’s ‘Forgotten 
Women: The Scientists’. This is the book 
I quoted from earlier and it covers 58 
women whose contributions to science 
are overlooked. Whether you’re after role 
models in medicine, mathematics, natural 
sciences, universe studies or beyond, this 
book will not disappoint. 

A reimagined image of Tapputi Belatekallim
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Mental illness is a broad category including many mental health 
conditions, from phobias to manic schizophrenia. The determining 
factors have been long argued by scientists to decide whether the 
causes are mostly environmental or biological. In this article, I will be 
exploring both sides of the discussion and focussing on a theory 
known as the gene–environment interaction.   
  
The first side of the debate is that mental health disorders are due to 
our biological anatomy. This theory goes hand in hand with the idea 
that mental health can be studied objectively and scientifically. Eric 
Kandel, professor of neuroscience at the University of Columbia, 
says, “all mental processes are brain processes, and therefore all 
disorders of mental functioning are biological disease”. This 
demonstrates one side of the argument, and the opinion many hold, 
that mental illness is purely biological. This can be seen using 
scientific measures such as brain scans and DNA testing. Twin and 
adoption studies are often used to test this theory. For example, 
Gottesman and Shields tested concordance rates in monozygotic 
(MZ) and dizygotic (DZ) twins suffering from schizophrenia. MZ twins 
share 100% of their DNA as they come from one fertilised egg 
whereas DZ twins only share 50% as they come from two separate 
eggs. In the study, at least one twin had schizophrenia. They found 
55% of DZ twins had a healthy twin compared to only 21% in MZ 
twins demonstrating that schizophrenia is inheritable.   

However, scientists have never found a 100% concordance rate 
between twins. This shows how environmental factors will always 
play a part in the causation of mental health conditions. Scientists 
classify the environment as anything that is not genetic. If we look at 
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the current situation we are in, we can see this happening. The world 
is in a mental health crisis, and this is largely due to the pandemic we 
are all experiencing. This shows how influential the environment is on 
our mental health.   
  
The answer to this question can never be answered perfectly and as 
time goes on, scientists are concluding that mental health disorders 
are caused by a combination of nature and nurture. Developed by 
Ronald Fisher and Lancelot Hogben, the gene-interaction theory is 
the idea that both the environment and genes depend on each other. 
Individual genes and environmental factors only exert their effect via 
interaction with other genes and environmental conditions. This 
occurs when the response of an environmental influence differs 
according to a person’s genetic predisposition i.e. different 
genotypes respond to stimuli in separate ways. For example, the 
gene associated with schizophrenia may not be active until a certain 
trigger.   
  
One recent study in 2012 outlines this theory. Psychosis is believed to 
be associated with both cannabis use and the AKT1 gene. In this 
study, 89 patients with psychosis and 278 control patients were 
investigated. Scientists looked at the interaction between the gene 
and cannabis use. Results showed that cannabis use significantly 
increased the chance of experiencing psychosis if the AKT1 gene was 
present, proving that environmental factors combined with cannabis 
use, biological composition, and the AKT1 gene, result in psychosis.   
  
This theory will only become increasingly understood as advances in 
neuroscience and molecular biology identify new potential sources of 
gene-environment interactions. The nature/nurture controversy is far 
less relevant than it once was for understanding psychiatric disorders. 
They both play important roles in the basis of psychopathology but, 
rather, we should be asking: how do genes and environment interact 
to produce a behavioural phenotype? 
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The evolution of 
germ theory

By Zoe Bristow

Human interaction with disease is an age-old fight that doctors battle every day. What we know 
about disease transmission and infection now follows a long history of hundreds of people’s 
contributions to finding the answers. While much of the immune system still remains a mystery 
to all scientists, the volume of knowledge we have already collected is impressive, especially 
since the majority of these discoveries were made within the last 200 years.    
  
In the early days of recorded human existence, it was believed that evil spirits, punishment 
from demons, or even ghosts, caused disease. Gradually this was replaced by the miasma 
theory, which suggested that bad smells or vapour from decaying bodies was the cause of 
infections. This theory can be traced back to Hippocrates (460-377 B.C.E), although it was very 
popular in most of Europe until the 19th century. During the great plague in 1665, doctors 
famously wore masks filled with flowers to prevent them from catching the “bad smells”, and 
nearby swamps would often be drained to avoid illness. Although these actions likely made very 
little difference, the miasma theory did make some positive changes. For one thing, it improved 
consciousness over the way dead bodies were being handled at the time, and began to 
highlight the necessity of sanitation, as bad smells almost always indicate poor sanitation. 
However, considering there had been over 2000 years to develop a new idea, it was a very 
primitive theory and even in the 1860’s the concept was still very similar, with Florence 
Nightingale being famous for keeping her hospitals fresh and airy throughout the Crimean War, 
in order to remove bad odours. The fact that people around this time had very little awareness 
of germs is baffling, as it was in 1796 that Edward Jenner created the first working vaccine to 
prevent smallpox. Vaccines, as we know today, rely on the immune system responding to an 
infection from an inactive pathogen or “germ” and creating antibodies to detect and begin an 
immune response if reinfection was to happen. It was during the 1850s that popular opinion 
across Europe began to change.   
  
In the early 1800’s, cholera emerged as a problem in the UK, which led to a large cholera 
outbreak in London in 1854. In accordance with beliefs of the time, doctors thought it to be an 
airborne problem due to the bad quality air in London. It wasn’t until John Snow, a junior 
physician, suggested that perhaps the problem wasn’t related to the air, but was in fact due to 
water sources contaminated with “germ cells”. He was initially dismissed, as he was not part of 
the medical elite, but gradually, as more people across Europe, such as Ignaz Semmelweis, 
emerged with viewpoints in support of Snow’s hypothesis, this changed. Snow tracked a water 
pump in Broadwick Street and found that there was a large number of cholera cases found in 
people who had interacted with the water pump, and soon discovered the pump itself had been 
drilled only 3 feet deep, straight into a previous cesspit. This confirmed his, at the time, 
revolutionary theory that disease could be spread not only by air, but through interactions with 
other bodily excretions as well. 
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At around the same time, Ignaz Semmelwies was 
investigating his claim that hand washing between 
interacting with dead bodies and delivering babies 
decreased the risk of mortality from childbed fevers. He 
noted that babies born in his clinic, consisting mostly of 
doctors and students, had a much higher rate of childbed 
fever related deaths than those being born at the clinic 
where mostly midwives worked. This lead him to introduce 
basic hand hygiene, and cases dropped significantly. His 
theory that “cadaverous particles” were to cause for this 
difference aligned very fittingly with John Snow’s “germ 
cells”, and he too was ignored for his findings. He was even 
exiled to Budapest, where he was sent to a mental 
institution due to his extreme nervousness and depression 
following his adamance to end childbed fevers, and later 
died of septicaemia (blood poisoning).   

  

Meanwhile, in France, a man named Louis Pasteur published his 
findings about alcohol fermentation, which ended up being 
incredibly impactful in the confirmation of germ theory. He 
reported that it was the yeast organisms in beer which allowed it 
to ferment, and noted that other bacteria could spoil many 
beverages, such as beer, wine and milk. This lead him to develop 
the technique of pasteurisation, where milk is heated to 60 
degrees Celsius in order to kill the microorganisms. This discovery 
helped develop techniques for sterilisation.  
  

However, it is impossible to say that these few European men in the 1850’s are the only 
founders of this concept. A popular medical textbook written by Ibn Sina (a Persian scholar 
and medic) in the 11th century, The Canon of Medicine, contains details of the theory written 
out. It was not until the 1700s that this book stopped being used to train European 
physicians, and so it becomes even more shocking that when presented with these “radical” 
ideas, most doctors were horrified instead of intrigued. Luckily, it has been the shift of 
popular opinion away from this close minded thinking that has lead us to be in the position 
we are in today, where only 15 months on from the beginning of the COVID-19 pandemic, we 
have 11 approved vaccines developed worldwide. This means 11 ways of fighting a disease 
that would have been impossible to create without the help of significantly improved 
communication between scientists, and of course, the incredible volume of knowledge 
collated over the last 200 years. 

Ignaz Semmelweis

Louis Pasteur
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Physical and mental 
illness- what’s the 
relationship?

By Tati Lumb

Physical and mental health are fundamentally linked. Going both ways, people living with or 
experiencing a physical illness have a higher chance of  experiencing a mental illness, and 
people living with a serious mental illness are more likely to experience a physical illness. Co-
existing physical and mental conditions can devalue a quality of  life and lead to longer-
lasting illnesses.   
  
First of  all, let's look at how a physical illness can affect a mental illness. Studies have shown 
that people suffering from chronic physical health conditions are twice as likely to get 
depression and anxiety. 50% of  people with chronic illnesses and depression report 
limitations to their day-to-day activities. Psoriasis, which affects over 1.8 million people, is a 
condition that causes red flaky sores on the surface of  the skin and is often triggered by 
stress. As it can be triggered by stress, it can become a cyclical disease - the condition 
causes emotional distress, causing the psoriasis to become more severe, causing more 
distress, and so on. In psoriasis patients alone: 1/10 contemplate suicide, 85% feel 
annoyance, 1/3 experience anxiety and depression, 1/3 experience humiliation, 1/5 report 
being reject/stigmatised as a result of  the condition, and 1/3 experience problems with 
loved ones.  
  
However, mental illnesses can also affect your physical health. For example, schizophrenia 
doubles the risk of  death from heart disease, as well as tripling the risk of  death from 
respiratory disease. Similarly, people with the highest levels of  self-related distress are over 
30% more likely to die of  cancer. Finally, depression can also increase your risk of  coronary 
heart disease.  
  
This is all due to the fact that people with mental health conditions are less likely to receive 
the physical healthcare they are entitled to. They are less likely to receive routine checks (on 
weight, blood pressure, etc) and are less likely to be offered help to give up smoking, 
reduce their alcohol intake, and eat healthily which could all improve their physical health.  
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Thirdly, there are many factors in your everyday life that can affect your physical and mental 
health. An example is exercise, which has many benefits: it keeps you physically healthy as 
well as improving your mental wellbeing, it increases the release of  endorphins (feel-good 
chemicals) in the brain, and it also increases your mental alertness, energy, and positive 
mood.  
  
Nutrition can also affect your mental and physical health. It is a crucial factor in influencing 
how you feel each day. A healthy balanced diet can influence the prevention, management, 
and development of  numerous mental health conditions, including depression and 
Alzheimers.  
  
Smoking is a factor that has many negative impacts. It can greatly decrease your physical 
and mental health. Studies have shown that people suffering from depression are 2 times 
more likely to smoke and people suffering from schizophrenia are 3 times more likely to 
smoke. Nicotine in the short-term can increase levels of  dopamine (another feel-good 
chemical in the brain), however, in the long-term, can prevent the natural mechanism of  
making the chemical. This causes nicotine to be highly addictive as people continue to 
smoke, in the hope of  having the short-term boost of  dopamine.   
  
Throughout time, mental and physical health have largely been disconnected, with people 
believing that the body and mind are two separate entities. However, it is clear that there is 
a strong relationship between physical and mental illnesses. Mental and physical health 
should not be thought of  as separate, and one should not be thought of  as less or more 
important than another.  
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The current Covid 19 pandemic has highlighted the importance of vaccination and 
revisited the thorny issue of whether vaccinations should be compulsory. In simple 
terms, the use of coercion in public health to control infectious disease is a balancing 
act between the freedom of individual choice and the prevention of harm to others. John 
Stuart Mill aptly set out the harm principle as “The only purpose for which power can 
be rightfully exercised over any member of a civilised community, against his will, is to 
prevent harm to others.”  In the case of vaccination, the harm is to prevent transmission 
and protect often the most vulnerable in society, when it may be said that liberty 
should be limited by responsibility. This article will contend that compulsory vaccination 
can only be considered if four threshold criteria are ethically met. These are: if the 
threat to public health is serious, the vaccine is safe and effective, compulsory 
vaccination is more beneficial than other alternatives and the level of coercion is 
proportionate. However, it will also maintain that whilst regulation is useful, there are 
justifiable exceptions and that an absolute mandate for undifferentiated compulsory 
vaccination cannot be supported.  
  
At first sight, compulsory vaccination might appear draconian and a dangerous precedent 
for the removal of individual autonomy, but coercive interventions have already been 
imposed in the public interest such as conscription during war, taxes and seat belts. An 
analogy can be drawn between the case for compulsory seat belts and compulsory 
vaccines because seat belts are considered safe and effective, reducing the chance of 
death from a car accident by 50%, so they are compulsory because the benefits 
outweigh the risks. Similarly, a high level of vaccination is essential to reach and 
maintain herd immunity to preserve public health against highly contagious and life-
threatening diseases. However, compulsory vaccine policies are not to be imposed lightly 
because they include a non-voluntary element to vaccine consent and impose a coercive 
penalty for unjustified refusal (excepting those that have a valid reason e.g. allergies or 
immune deficiency, or natural immunity or religious belief). Examples of their use are 
the ‘No jab, No Pay’ scheme in Australia which withholds child benefits if the child is 
not vaccinated. Under Lorenzin law, Italy has introduced fines for unvaccinated children 
who attend school and in the USA state regulations mandate that child cannot attend 
school if they are not vaccinated. This imposition of compulsory vaccination in children 
may be considered justified because it benefits the individual (protecting the child’s 
welfare who is not old enough to decide) and protects the community in preventing 
spread of infection. However, I consider that more stringent criteria must apply if 
extending compulsory vaccination to adults.  
 

Should vaccinations be 
compulsory?

Poppy Craig-McFeely
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Firstly, the threat to public health must be considered serious which necessarily involves 
a value judgment. The number of global deaths attributed to Covid-19 is 3,539,705 but 
with a global population of 7.9 billion and a mortality rate of 3.4%, this might not be 
considered a serious threat to public health. Especially, when compared with the 
Spanish influenza which killed more than 50 million and afflicted younger rather than 
older people, so that more life years were lost. However, if one looks beyond the 
death rate and considers the wider impact on public health, in the U.K. the NHS 
service was overwhelmed and this was a major factor for the imposed lockdowns 
which in turn affected public mental health. It is estimated that almost two-thirds of 
adults (69%) in the U.K have reported feeling worried about the effects of Covid-19 
driven by social isolation, job and financial losses, loss of coping mechanisms and 
access to mental health services. Poor mental health is associated with poor physical 
health, and the knock-on effect of Covid-19 is that in March 2021, around 5,000,000 
patients are now waiting for postponed surgery. This is the highest number since 
modern records began; more than 436,000 have been waiting in excess of a year 
compared with just 1,600 before the pandemic. Therefore, there is evidence that 
Covid-19 has passed the serious threat to public health threshold.  
  
Secondly, the vaccine must be proved to be safe and effective. It is naïve to suggest 
that there can be no risk of harm from any biological intervention and Covid-19 has 
demonstrated the difficult ethical balance between introducing a vaccine early versus 
engaging in longer and more rigorous testing to increase safety and confidence, but 
whilst more people die. The world population is not a homogenous entity but composed 
of communities with different patterns of health literacy, values and expectations where 
some avoid vaccination despite availability because they have genuine concerns about 
any given vaccine, its safety and the extent to which it is in their interests. In the UK, 
more than 60% of black people do not believe that their health is protected by the 
National Health Service to the same extent as white people. Vaccine hesitancy exists 
because of past institutional racism and poor experience of public service and there is a 
genuine risk that compulsory vaccination could further erode trust and confidence 
without resolving the underlying factors. It is essential that there is transparency on the 
safety of any vaccination and any associated risks with continuing widespread 
community dialogues, to foster social learning, establish equity, ensure informed consent 
and generate trust and participation in the vaccination programmes. This does not just 
apply to a new vaccine as demonstrated by the measles, mumps and rubella (MMR) 
controversy which caused a sharp drop in vaccination rates in the U.K. and an increase 
in disease resulting in deaths and permanent injuries. Education is key to avoid 
compulsory vaccination and examples of successful immunisation campaigns, such as 
India's polio eradication efforts and rubella in the Americas, are rooted in wide-scale 
social mobilisation and systems strengthening. 

Under the Microscope | Page 39



  
The third criteria for compulsory vaccination is that it must be better than the 
alternatives. In fact, there is a paucity of evidence to support the effectiveness of 
mandatory vaccinations because their introduction is often accompanied by publicity 
which makes it harder to determine the cause of vaccine uptake. The UK has been 
successful in reducing transmission of the coronavirus by a combined strategy of track 
and trace, lockdowns, and media drives for voluntary vaccination. This week 95% of 
adults reported positive vaccine sentiment and measures have been taken to preserve the 
voluntary momentum in younger adults by the “Let’s Not Go Back’ campaign launched 
by YouTube in collaboration with the NHS. With effective education, the moral 
obligation can be recognised, and herd immunity reached by the preferable course of 
self-determined decision.   
  
Lastly, the level of coercion must be proportionate i.e. the least restrictive alternative. 
This necessarily varies according to the person, for example it is a choice to be a health 
worker in contact with the sick and vulnerable, and therefore it is arguable that their 
choice of vaccination should be removed entirely. Other alternatives are fines, although 
not a satisfactory regulation because the burden is on the poorest. Hotly canvassed is a 
restriction to travel unless vaccinated, in many cases travel is a choice and currently the 
use of the expensive covid-free test is being used to contain the virus. This fourth 
criteria is particularly relevant in demonstrating how a blanket compulsory vaccination 
rule is unworkable because it is likely to penalise lower income countries - less than 
10% of the 1.4 billion people in India have had at least one dose of the Covid-19 
vaccine.  
  
In conclusion, compulsory vaccination cannot be justified because there is no one rule 
fits all and more importantly there are other available more carrot than stick effective 
strategies which may be employed to dispel vaccine hesitancy. The real goal to reach 
herd immunity must be to ensure global vaccine accessibility. In the current Covid-19 
pandemic, many people will die because higher-income countries are vaccinating their 
entire populations rather than sharing doses once they have vaccinated the most 
vulnerable. The U.K. has given at least one vaccine dose to more than half its adult 
population, but globally just 9% of the world’s 8 billion people have had at least one 
dose, and in lower income countries the proportion is closer to zero. The USA has 
stockpiled an estimated 70 million doses which is almost equal to the 72 million doses 
COVAX has distributed to all the countries in the scheme so far, which is only about 
1% of the need. It is estimated that another $45 billion is needed to achieve the needed 
global vaccination, but that is a fraction of the $5 -10 trillion cost of the pandemic.  
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Black, Asian and Minority Ethnic uptake of 
the Covid-19 vaccine is significantly lower 
than white people in the UK: Why is this the   

case? 

By Izzy Maitland

An article published earlier this month by the BBC 
included this graph (fig. 1), which shows the 
percentages of over 18s that have had the jab 
according to ethnicity as of June 6th. In all age 
groups, the percentage of the white population that 
have been vaccinated is at least 9% higher than any 
other ethnicity. There is also a clear trend of a 
disproportionally low number of black people that 
have had the vaccine, with the gap ranging from 
21-27% across age categories. The government set up 
the Vaccination Equalities Committee early this year, 
which aims to tackle the inequalities in vaccine 

uptake among all communities by educating people, building trust and providing 
support for those unsure about whether they should take it. However, systemic 
racism still lies deep in the foundations of our country, and the mishandling of 
situations like Grenfell Tower by the government has only worsened the deep-
rooted mistrust for the administration among many BAME communities.   
   
The under-representation of people of colour in vaccine trials and health research 
has been seen to cause more reluctance to take the vaccine. For example, of the 
270,000 people that have signed up to the NIHR and NHS Digital delivered NHS 
Covid-19 vaccine research registry, 93% of these people are from non-ethnic 
minority groups. 11,000 of these volunteers are from Asian and British Asian 
backgrounds while less than 0.5%, or 1,200 are Black, African, Caribbean or Black 
British (as of 13/10/2020 – gov.uk). People from BAME backgrounds make up 
13.8% of the UK population, yet only 5.7% of those participating in Covid-19 
vaccination trials came from ethnic minorities (race.ed). Covid has been proven to 
have a disproportionately higher hospital admission and death rate among the 
BAME community – ‘the mortality rate for deaths involving Covid-19 was highest 
among males of Black ethnic background at 255.7 deaths per 100,000 population, 
2.9 times greater than their white counterpart, at 87.0 deaths per 100,000’ (stats 
from gov.uk). This has likely contributed to the low rate of BAME members signed 
up for vaccine trials due to the increased health complications that covid poses, 
especially for black people. And through this underrepresentation in the vaccine 
trials, there is less evidence to prove that the vaccines are safe for those of 
different minorities. This is likely one of the factors contributing towards the lower 
vaccine uptake among minority communities. However, the history of the 
treatment of many ethnic groups, particularly in western countries, show a 
significant lack of trust for the government.   
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Mistrust for the vaccine and the NHS has also been increased as a result of personal 
experiences of discrimination, and historical examples of exploitive and unethical 
trials carried out on ethnic minorities. One example of this is the US Public Health 
Service (USPHS) Syphilis Study at Tuskegee which took place from 1932-72. A group of 
600 African American males, 399 with syphilis and 201 without, were told they were 
being treated for “bad blood” – a term referring to ailments such as anaemia, syphilis, 
and fatigue. Their consent was not given and instead of treating these individuals, the 
study used the incentive of free insurance, free meals and free healthcare check-ups to 
monitor the progression of syphilis in these individuals. The trial started before there 
was a suitable cure for the disease, however in 1943 when penicillin became the 
treatment of choice, the participants weren’t offered treatment. In 1972, an advisory 
committee commissioned by the Assistant Secretary for Health and Scientific Affairs 
ruled the trial as unethical, and it was discontinued. However, the lasting impact this 
has had on communities all around the world is still prevalent today. The US 
government’s inhumane approach to this trial has severely impacted the trust of BAME 
members for their government. Joyce Christian, daughter of Freddie Lee Tyson, one of 
the men that was in the Tuskegee Syphilis Study, stated, “I know that there are health 
disparities in the Black and Brown communities, and they are very fearful to take 
something from someone who’s been oppressing them since slavery.”. Although this 
study didn’t take place in the UK, like the US, our country still has significant 
institutional racism present today which affects so many people of colour.   

A recent example of systemic racism and discrimination in the UK is Grenfell Tower. 
Most of us will remember very clearly when on the 14th June 2017, Grenfell tower, a 
council owned building in London, had a severe fire, killing 72 people. The fire is 
thought to have spread rapidly and taken the lives of so many, largely due to the 
building having cladding installed by the council in May 2017, which was installed 
without the council taking all the proper precautions. The cladding used was approved 
by the council in 2016 based on a fire safety strategy dated November 2013, and 
without proper research done into the combustibility of the material.   

Residents of Grenfell voiced concerns about the fire risks in the newly refurbished 
building. The Grenfell Action Group, acting on behalf of the residents, complained to 
the council on ten separate occasions over concerns of the fire hazards. All these 
warnings were ignored. Grenfell disproportionately affected people of colour, partly 
due to the disproportionate number of ethnic minority groups living in poverty and 
council housing. 27% of people in London that rent social housing are from other than 
white British backgrounds, compared to 18% that rent being white British. For this 
reason, more BAME members died because of the fire: ‘85% of the residents of Grenfell 
Tower who died on the night were people of colour: 32 were from the Middle East or 
North Africa, nine were from East Africa, five were from West Africa, five were of 
Bangladeshi heritage, three were Caribbean, one was from the Philippines, one was 
Colombian, and one was of an unknown BAME heritage.’ The remaining seven people 
were white British or Irish. Leslie Thomas stated, “If Grenfell Tower was neglected not 
specifically because of the race of its tenants but because they were poor, this is still 
capable of amounting to indirect racial discrimination given that, on average, BAME 
people in the UK are more likely to be poor than white people.” Though the 
government’s treatment of Grenfell’s residents wasn’t necessarily direct racism, it does
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highlight the socio-economic inequalities in the borough and the incompetence of the 
government in not complying with adequate safety regulations and ignoring the 
concerns of residents. It also shows the lack of support for people of colour living in 
poverty.  

Another example in the 20th century is the British rule of India under the British 
Empire – the treatment of Indians was incredibly poor for the 200 years that the 
country was under British rule. India became independent on 15th August 1947, 
however events like the Amritsar Massacre in 1919 show a severe mistreatment of 
Indian civilians – a peaceful crowd of around 20,000 civilians were gathering in a 
square called the Jallianwala Bagh for a celebration of the first day of the most popular 
religious festival in the Punjab. Dyer, a British general, believed that the crowds were 
gathering for an uprising to overthrow the British rule (Raj) in India. Without any 
evidence of his beliefs, on 13th April 1919 Dyer ordered his 1,000 troops to fire on the 
crowd of families, including children, killing around 400 people and injuring a further 
1,500 in only 15 minutes. India was only granted independence by Britain 84 years 
ago, and the Amritsar massacre is only one example of the exploitation and 
mistreatment of the Indian people by our country. Significant events like this have 
understandably led to a diminishing trust in the government of BAME people and 
could be part of the reason we see such a significant gap in the rate of vaccine uptake 
in this country.   
   
Overall, there is a long history of systemic racism and discrimination in not only the 
UK but so many other countries, which has likely contributed to the mistrust so many 
people of colour have for our government. This can help to explain why vaccine uptake 
is so much lower among all ethnic minorities in the UK, compared to among white 
people. However, so many other factors, such as access to a vaccine clinic locally and 
access to public transport, likely play a role in this. The government is trying to 
combat this gap not only for the safety of individuals, but of their families and the 
country as a whole. By setting up programmes like the Vaccination Equalities 
Committee, the government hopes to combat these inequalities by “removing barriers 
to access” of the vaccine, “providing data and information” to properly inform people 
of the vaccine and how it works and encourage “conversations and engagement” 
among people about any concerns. Though the solution to the apprehension for the 
government that many POC face isn’t easy to remove and will take time, hopefully in 
doing more research into how the vaccine affects BAME individuals and the more open 
conversations happening about racism and discrimination in the UK can help to build 
a better relationship with the government, one of trust and equality, and listening to 
people’s views.   
   
“In order to have trust, you have to have trustworthiness. If you haven’t proven 
yourself over time, no one is going to trust you.” Lillie Head, daughter of Freddie Lee 
Tyson, one of the men that was in the Tuskegee Syphilis Study   

If anything mentioned in this article has upset you or you need support for racism, discrimination or mental health, here are some UK 
helplines and charities which can provide support:  

YoungMinds offers information, support and advice for children and young people on mental health, wellbeing, racism and self-harm.  
YoungMinds Crisis Messenger: text YM to 85258.  
Phone: 0808 802 5544 (Mon–Fri 9.30am-4pm) 

Victim Support provides emotional and practical help to victims or witnesses of any crime, whether or not it has been reported to the police.  
Phone: 0808 16 89 111 (24/7) 
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By Saskia Pearl

Interview with Dr Paul Bruce
 Dr Paul Bruce is a reader in High Speed 
Aerodynamics at Imperial College London. 
We had the privilege of interviewing him 
about two of his recent projects: designing 
next generation spacecraft for future manned 
missions to Mars and improving models for 
predicting the re-entry of satellites from 
Earth orbit at the end of their useful life. 

What is ‘next generation spacecraft’ and what 
exactly are you designing? 
It centres around missions, current and 
future, to Mars. In the past, every mission 

we’ve sent to Mars has been relatively small; the biggest thing we’ve sent was 
the Mars Science Laboratory around 15 years ago which weighed about a tonne 
and was a couple of metres across. If we want to send anything bigger in the 
future, all the technology and spacecraft used to send previous missions is 
essentially useless. One of the issues is, if you launch the spacecraft from Earth, 
you have to fit everything you need inside the rocket, and if you want to send 
something with humans in or a really big rover, you need something much 
bigger than the current technology. Our idea for next generation spacecraft is 
something that deploys a bit like an umbrella: you send the spacecraft up with 
this technology and before it enters the Martian atmosphere and lands, it folds 
out and becomes an enormous deployable structure. This is something that no 
one has ever done before and it would allow us to send big missions to Mars. 
We have received funding from Imperial but we are hoping to extend that to 
involve the European Space Agency (ESA). 
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What is the main function of the deployable heat shield? 

The main function is to slow the spacecraft down and protect it from the high 
levels of heating as it enters the atmosphere of Mars. It is essentially a 
protective layer around the bit that you care about. You put the astronauts in 
the payload module and the heat shield sits in front of it, so when the vehicle 
comes down through the atmosphere, it protects the payload. This is a real 
challenge to do, and if you want to get to Mars quickly, (which you do 
otherwise you’ll die on the way), you will inevitably arrive at around 6km per 
second. Therefore, you need to slow down before you land on the surface and 
that is what the deployable heat shield does. You also have parachutes and 
other things to stop the payload from burning up. 

How do you test your technologies and replicate the conditions on Mars? 
With any spacecraft hardware, we do something called a technology readiness 
level (TRL), and TRL1 is just thinking of a crazy idea in the lab. TRL2 is 
applying a computer simulation, TRL3 involves testing, TRL4 is building a 
prototype and TRL5 includes testing the prototype. This goes all the way up to 
TRL8 or 9, which involves improving hardware. At the moment, we are 
building a prototype; we have done some simulations and experiments and we 
think we have a design that works. We are currently building a small scale 
model, a 2.5m replica, in our lab. We are currently at TRL4 and we plan on 
doing some tests on the model, then building a bigger one and doing more 
flight tests. This entails putting it in our own rocket, sending it up to tens of 
kilometres, and then dropping it and seeing how it falls back down to Earth. 
Mars, on the other hand, is very challenging because of the thin atmosphere. 
Additionally,  the gravity is about 3x less than earth. The shield can still fall 
pretty quickly as it is sucked into the gravity but the atmosphere is much 
thinner to slow it down. Therefore, we rely on aerodynamic friction to slow the 
vehicles down. On Earth, that is very easy and the only thing to make sure of is 
that the object doesn’t burn up due to the immense amounts of friction.
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Whereas on Mars, the concept is that you need something really big, like a big 
umbrella, which maximises surface area and makes acceleration as low as 
possible. A flight test on Earth will have very different conditions to a flight test 
on Mars and we need to take that into account. Before we send people to Mars, 
there would be a prototype mission, I would hope in the next five to ten years. 
In the years before you first send humans, you would have to send spaceships 
full of cargo and land them safely. When you’ve proved that you can land them 
safely and they are waiting for you on the surface, then you can send humans. 
The film, The Martian, is a really good film and is pretty scientifically accurate. It 
is all about a human mission to Mars and they talk about how, in the future, 
they have to send lots of missions beforehand, so there is supplies and a habitat 
waiting for them before they get there.   

 Do you think it is ethical to spend so much of our budget on exploring space 

rather than solving problems on Earth?  
Yes I do. I’m biased, of course, but I do think it is important and history tells us 
that there are so many things that we invent when we push the boundaries. 
Technologies we develop in space are very useful, for example stuff we’ve done 
on ISS (International Space Station). ISS is such a rare environment as you can 
control it and it is very close to microgravity (almost 0g). Therefore, we’ve done 
all sorts of studies with human bodies and how plants survive in microgravity. 
One interesting thing I’ve heard is that there are specific types of drugs which, 
if you want to make them on Earth with a normal gravity and all of the 
imperfections with being in a lab, grow really slowly. However, if you make 
these in microgravity, the process can be up to 1000x faster. Things you 
wouldn’t expect, such as making drugs, can be so much easier when you make 
them on the space station. It’s not just about new rockets, spacecraft, human 
endeavour and human spirit, (although you can make arguments about all of 
those too) but there are always hidden benefits that you wouldn’t have 
predicted. 
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What are the limits of the current models that predict the re-entry of satellites 
into Earth’s orbit? 
We don’t have any successful current models that work out how satellites burn 
up as it is a really tricky thing to do. We are quite good at aerodynamics and we 
understand how things work in most conditions. However, it is really hard to 
replicate high altitude and high velocity. In the 1960s when we went to the 
moon and put astronauts up on a space station, we designed vehicles that got 
them back safely and survived atmospheric re-entry. We’ve spent 50 years 
designing spacecraft where we want to guarantee they survive to get back to 
Earth and with satellites we’d like the opposite. At the end of a satellites life, 
the batteries go dead, it runs out of fuel and it slowly orbits the Earth until the 
drag makes it go lower and lower. Eventually, it re-enters the atmosphere and 
no one can predict how quickly, where or whether it reaches the ground. There 
have been some examples of large bits of old satellites suddenly turning up, 
mostly in the ocean. In some cases they turn up in other places and no one 
knows why. Satellites aren’t designed to re-enter the atmosphere. They are 
designed for space.   

What kind of information do you need about satellites in order to make a 

predication about where they are going to fall? 
We can track most things in space with some accuracy. When we know roughly 
where they are entering the atmosphere, we can then predict how quickly they 
will decay and work out where on the ground they’ll end up. If there is an 
object inside a satellite (e.g. titanium fuel tank or rocket thruster made of some 
metal alloy) we can’t predict what will happen when all of the other parts burn 
up and you are left with the object. Modelling how you get from something that 
looks like a satellite to something that doesn’t look like a satellite is difficult. 
You can’t just assume it enters the atmosphere and disappears, so therefore you 
want to model all of the individual bits. We’ve just finished a project funded by 
the ESA which was looking at trying to simplify satellite shapes. We simplified 
something that looks similar to a part that’s fallen off of a satellite down to a 
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cube. We then spent three years looking at estimating heating and aerodynamic 
forces on a cube. It’s quite difficult and we still aren’t very good at it. 

What are your next steps in predicting the re-entry of satellites? 

We are getting better at estimating heating and aerodynamic forces, and the 
models that people use have improved. We have a new model which we haven’t 
tested on any satellites yet: rather than just have a simple cube, we have two 
cubes stuck together and we test them, not at just high temperature conditions 
but at very low temperatures and low pressure instead. We do this because it is 
similar to the conditions that you get just as you enter the atmosphere. 
Essentially, the new project for the future is about extending what we did over 
the last three years to different shapes and also different conditions. This is in 
order to simulate what it would be like to enter the outer layers of the 
atmosphere. 

Do you think there will be a time when there are too many satellites in the 
atmosphere? 
There is a theory that discusses what happens when we reach a certain amount 
of space junk. It says that eventually we will get to the point when one will 
collide into another, producing debris and this debris continue to collide until 
you get to a point when space becomes unusable. This is scary as we rely on 
space for so many things, but I think we are a very long way away from that as 
space is very big. Imagine taking a tennis ball, throwing it in one direction, and 
taking another tennis ball, turning around and throwing it in a different 
direction. If those tennis balls go around the Earth forever, they’re never going 
to hit each other and that’s basically how it is with satellites. It may be possible 
but it’s a very long way away. If they do collide, I don’t think it could affect the 
weather, gravity or other things. 
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What is your schedule like? How do you juggle all of your research projects?  
I have a research group and work with a lot of researchers, undergraduates, 
PhD students and those on a post-degree research contract. Between us, we 
tackle four or five projects at any given time. As well as that, I teach third year 
aerodynamics and an optional fourth year course on reentry vehicles. It is a 
really fun job and although it doesn’t change that much from year to year, no 
two days are ever alike and it is very independent. I get to do both the teaching 
side and the research side, alongside writing papers, getting research funding 
and doing wind tunnel testing, for example. 

How did you get into this field of work? 
I don’t think it is a particularly original story but it’s something I’ve always 
been interested in. I did Physics, Chemistry, Maths and Further Maths at A 
level and Aerospace Engineering at university. Then I followed a PhD in the 
same topic and took this job at Imperial ten years ago. We have some really 
bright kids at Imperial and I’ve been lucky to work with some brilliant students 
and researchers who have all contributed tremendously. We also have really 
good space facilities at Imperial too, such as high speed wind tunnels and areas 
where we can build prototype spacecrafts and look that them deploying. It is a 
good environment to do this work in and the space sector is a really fun place 
to work. 

Image of MSL



 

Ethical
Questions

We proposed three ‘ethical 
questions’ in our announcement 

of this issue: 

1. Privatisation of the NHS: 
should it be allowed? 

2. Robot rights: how far should 
we take AI? 

3. To what extent should we 
allow the destruction of the 

planet in return for knowledge 
and scientific answers? 

The next two articles are 
responses we received. 
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By Lex Lemer

Ever since the emergence of robots in the early 1950s, the 
manufacturing, labour and production industries have been 
revolutionised. These collections of wires and scrap metal, have 
advanced from their original purpose - carrying out menial, 
repetitive jobs - and now threaten the livelihood of over 1.5 
million workers in England and many more jobs globally. Across 
the world, there are currently, 2.7 million robots operating in 
factories. However, as emphasised by Dr Kerstin Dautenhahn (a 
professor of Artificial Intelligence at the University of 
Hertfordshire) “We might give robots ‘rights’ in the same sense 
as constructs, such as companies have legal ‘rights’, but robots 
should not have the same rights as humans. They are machines, 
we program them”. So, should these ‘new age labourers’ have 
rights? Do they deserve clearly stated freedoms and laws? 
According to the Oxford dictionary, a robot is “a machine which 
resembles a human being and can replicate certain human 
movements and functions automatically”. Robots only 
“replicate” human movements - they do not have feelings and 
they are not sentient beings which need to be protected. With 
this in mind, I do not believe that robots should have rights.   

T.H. Green, a 19th century English philosopher, defined rights as 
“powers necessary for the fulfilment of man’s vocation as a 

Should robots have rights?
Why or why not?
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being.” Green claimed that rights are how we exhibit the 
qualities necessary to be an upright citizen. But robots are not 
‘citizens’ who need to be moral and just. They have no impact on 
society in a broader sense than where they work. They do not 
need access to citizenship, healthcare, voting or other essentials 
than human beings need. Following the illuminating year that 
was 2020, issues at the crux of society have been highlighted and 
made known. With the protests regarding the unjust murder of 
George Floyd by police officer Derek Chauvin, antisemitic hate 
crimes at an all-time high and anti-lockdown protests, people 
constantly felt as if their rights were being violated. Considering 
this, I have chosen to define ‘rights’ as the ability to freely, 
independently make any decision - whether that be who to vote 
for or which brand of milk to buy - no matter how serious or 
trivial. Robots do not need these rights, as such.   

Robots are not sentient beings, therefore they should not have 
rights. In 1964, US Attorney General Robert F. Kennedy made 
the insightful claim that: “[automation] gives us the capacity for 
unparalleled wealth—but where is our capacity to make that 
wealth meaningful to the poor of every nation?”. Robots do not 
go home to feed their families or pay their taxes. Robots are 
inanimate configurations of wires who do not feel emotion and 
are not relied on by real people, unless for labour. Kennedy’s 
statement makes a clear point that aligns with the thinking that 
robots are not sentient beings and therefore should not have 
rights. Moreover, the Turing Test (or Imitation Game), acts as a
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clear example which proves this point. Conceived by Alan Turing 
(an English mathematician who, by uncovering secret German 
code, helped end the Second World War) in 1950, the Turing Test 
aims to see if a machine (or robot) can convince a judge that 
they are talking to a human being. Although the Test has been 
around for 70 years, it has only ever been passed by one person. 
At the Turing Test of 2014, Ukrainian and Russian scientists 
Vladimir Veselov and Eugene Demchenko’s computer 
programme (which simulated a 13-year-old boy) convinced 1/3 
of the judges that it was human. If there has to be a test which 
determines whether a robot can fool us into believing that they 
are a sentient being then there is already an issue. This objection 
can be supported by Professor Geoffrey Jefferson’s (a 20th-
century British neurologist and neurosurgeon) Lister Oration 
which was delivered at the Royal College of Surgeons of England 
in June 1949. Jefferson made the clear point that “Not until a 
machine can write a sonnet or compose a concerto because of 
thoughts and emotions felt, and not by the chance fall of 
symbols, could we agree that machine equals brain...”. Robots do 
not have feelings or a brain and are, therefore, not human beings 
and do not deserve rights.   

On the other hand, robots are workers, producers and labourers. 
Robots are the ideal worker as they do not need breaks, leaves of 
absence and, most importantly, a salary. At Amazon alone, over 
200,000 robots are working in their factories across the world, 
alongside their hundreds of thousands of employees. By the year   
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2025, robots and machines powered by artificial intelligence are 
predicted to perform half of all jobs in the workplace. In the 
1950’s, even, this idea was beginning to become more prevalent. 
Wassily Leontief, the winner of the 1973 Nobel Prize in 
Economics, noted in 1952, “Labor will become less and less 
important. . . More workers will be replaced by machines”. As the 
number of robots in the workplace increases, shouldn’t their 
legal protection and access to rights and labour codes follow 
suit? What happens when an employee gets perturbed by a robot 
and kicks them? Would harming a robot constitute a lawsuit 
against the worker? Robots must be protected by law in case 
something were to happen to them. What if the roles were 
reversed and a robot did something to harm a human? In 2015 at 
Amazon, after developing a recruiting engine within a robot, 
engineers found that said robot was biased against women. 
Although the machine was not designed with this flaw, after 
wading through thousands of males’ application, it taught itself 
to ignore females’ applications. Can we terminate a robot in the 
same way we would a human? How is this issue handled with 
more severe repercussions? Should we suspend the programmer 
or software developer, even though they didn’t directly cause 
this? This is a common issue. Rachel Goodman, a staff attorney 
for Racial Justice Programme at the ACLU , says that they "are 
increasingly focusing on algorithmic fairness as an issue.” A code 
of rights and regulations must be composed to ensure that these 
issues are dealt with appropriately, which leads me to believe 
that, to an extent, robots should have rights.  
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However, before we give precedence to the idea of robots having 
rights, we must fix the internal issues in society. Over three-
quarters of Black people in the United Kingdom feel as if their 
rights are not as equally protected as their white counterparts - 
whether this is in terms of healthcare (60% of Black people feel 
unfairly disadvantaged by the NHS), treatment from the police 
(over 85% of Black people feel they would not be treated the 
same as a White person). There are more pressing issues that 
affect real people’s livelihoods, than whether a robot deserves 
rights. So when in 2017, Saudi Arabia became the first country to 
grant citizenship to a robot called Sophia, it brought a more 
jarring conversation to light. Madeline Gannon (founder of 
ATONATON which creates better ways to communicate with 
machines) illustrates this point clearly: “A conversation about 
robot rights in Saudi Arabia is only a distraction from a more 
uncomfortable conversation about human rights. This is very 
much a human problem and contemporary problem”. In a 
country such as Saudi Arabia, where women are treated as 
second class citizens, it is ironic that an inanimate female robot 
received this privilege, when women only just received the right 
to vote in 2015 and the right to drive in 2018. What’s more, 
Sophia does not have to wear a hijab or have a male guardian to 
protect her. This is a clear example of why granting robots rights 
is not necessary - it does not rectify any of the deeply severe 
issues to do with rights and privilege within society. We must 
focus on change from within instead of altering an external 
factor that will not solve the problems.  
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In conclusion, I believe that robots should not be granted rights 
and freedoms. Their purpose is to make the world more efficient, 
not become active participants in society. Robots are 
replaceable. Their data can be retrieved, their parts can easily be 
manufactured. No robot is unique or has had different 
experiences that make them an individual - unlike humans. 
Moreover, what would a robot do with rights? “Robots are... 
primitive pieces of technology”, as leading head of Robot Ethics 
at the MIT Media Lab Dr Kate Darling reiterates. Furthermore, 
they would not understand or value their rights in the way that 
the oppressed would. The only time, I believe, it would be 
acceptable for this is to happen is when everyone, no matter 
their gender, race, religion, is given equal rights and equal 
opportunities. 



Artificial intelligence
Sinister or holy?By Jacqueline Hui

Whilst being faced with the pandemic, many of the flaws of the NHS 
seemed to have seeped out of the bag and present themselves in the 
eyes of the public. Understaffing, lack of PPE, insufficient hospital 
beds, neglect to care homes and previous failures to increase funding 
to hospitals by the government are all the pressing issues that have 
been reported by one news article after another. While we are told to 
save the NHS, has the government done its part to avoid the system 
from collapsing into the abyss? Ultimately, it is the patients’ safety that 
we are risking and according to the BMJ, about 4.7 million people are 
waiting for treatment at the end of February 2021, the highest number 
recorded since 2007. People are desperate to receive the care that they 
need and postponing it will do no good for anyone. Therefore, new 
solutions are needed to address these problems.   
  
Artificial intelligence has been a trending topic within the world of 
healthcare as it has the ability to perform human-like tasks, learn 
from experience and adjust to new inputs. It is always crucial, when 
introducing new technology into the medical field, to take in the 
considerations of the ethical points of view and whether it fits with the 
core values of the NHS. Firstly, AI can replace demand for manual 
labour and save expenditures for hospitals, this extra money can then 
be used to improve patient care like investing in medical devices and 
more hospital beds as mentioned before. This is in line with the idea of 
beneficence, doing good to patients and making their experiences in 
hospital less stressful. AI can also help with analysing medical images, 
correlating symptoms from electronic medical records and eventually 
forming a prognosis.   
  
Within precision medicine, AI would help predict, for example, the  

Under the Microscope | Page 57



side effects of a drug have on a patient. It can focus on the 
individual’s biology rather than population biology, and considering 
factors like age, gender and family history. Through assessing 
biological activity and chemical properties of drug molecules, it can 
score certain drugs and select those that suit the physiology of the 
patient most. Wearable health devices that are controlled by AI can 
monitor the user’s health status like blood pressure and heart activity, 
giving health insights to the users themselves. 

This can encourage disease prevention as individuals will be more 
aware of how to maintain their health. It introduces more autonomy 
as the patient is more in control of their physical well-being and 
involved in their own health care. AI smart homes devices can 
support vulnerable individuals to live independently by helping with 
daily functions and offering unobtrusive monitoring of their health 
and activities, notifying any abnormalities to family members or care 
providers.   

AI can process video data 25 times higher than normal diagnostic 
tools like CTs and X-rays, which improves imaging techniques. 
Robotic surgery can assist with minimal invasive surgery, providing 
guidance to surgeons and can help assess the risk of a procedure. 
Both applications reduce chances of medical errors, coinciding with 
the idea of non-maleficence.  

Even in surgery, there can be quite repetitive tasks like suturing a 
wound and can often take up a lot of time. In a trial testing the 
Smart Tissue Autonomous Robot (STAR), invented by scientists at 
the John Hopkins University, it used living pigs as test candidates and 
STAR had to place sutures on them. Results showed that the sutures 
it made were more evenly spaced and leak-proof compared to those 
made by specialists. STAR proved to be equally skilled at removing 
tumours precisely and ensured no cancer cells were left behind at the 
surgical site. Other than assisting doctors, AI can also act as a ‘virtual 
nurse’ and help real life nurses to keep track of patient conditions.  

In terms of education, medical schools are currently adapting to 
virtual reality simulations using AI techniques. The digital platform 
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Proximie can digitalise procedures, allowing lecturers to annotate on 
images shown and increase accessibility to medical students, 
especially during lockdown. By receiving higher simulated training, 
future medical students would therefore be able to quickly get used 
to clinical environments and essentially become better doctors, 
ultimately raising the bar for the standard of patient care.  

However, AI also has its limitations as it is prone to misdiagnosing 
patients and errors when inserting data, which may pose significant 
danger to patient safety. It is not completely safe when storing 
information and more intelligent hackers may be able to obtain 
some of the database, thus compromising patient confidentiality. Job 
stability may be affected as lots of the hospital admin staff may 
become unemployed and ultimately harm the economy. This 
technology itself is costly and the government will need to spend 
large expenses for AI to be implemented into hospital systems.   
  
Looking on the long term, AI despite its imperfections seems to be a 
promising candidate in rescuing a crumbling NHS system. It is quite 
obvious that robots cannot show the same level of empathy as 
humans would and so the role of the doctor and healthcare 
professionals can never be replaced entirely by these new 
technological robots. Currently the G7 summit has agreed to look 
upon developing internationally agreed processes for adapting AI 
into clinical decision making. Within the UK, AI has already been in 
use for example Addenbrooke hospital in Cambridge have been 
adopting Microsoft InnerEye to scan for prostate cancer as part of 
its screening programme.   
  
All in all, AI should be incorporated in the future of medical practice 
but at the same time should be cautiously monitored to prevent any 
devastating consequences from occurring due to the shortcomings 
listed above. Globally, we are slowing warming up to this weird and 
wonderful robotic network and for the NHS, this is definitely 
something to consider when aiming to achieve a more sustainable 
healthcare structure for the long run.  
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Unsung Heroes

The next two articles are an 
insight into two heroes of 
science you may not have 

heard of… 

From our feature writers

Poppy Craig-
McFeely

Tati 
Lumb
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In 2020, Jennifer Doudna was awarded the Nobel prize 
in Chemistry after developing a genome editing 

method along side Emmanuele Charpentier. 
Her work involved developing a methodology 
for high precision changes to genes by using 
a specific genetic scissor - CRSPR/Cas9 gene 
scissor- which can be used to cut any DNA 
molecule at a predetermined site. They 
used the immune defences of bacteria to 
disable viruses by cutting up their DNA 
with the ‘genetic scissor’, and then 
extracted and simplified the scissors 
components to make it a tool they could 
use. It relies on the Cas9 protein found in 

the CRISPR immune system that 
attacks the DNA of viruses, 
preventing it from infecting 
the bacterium. Although this 
wasn’t discovered by Doudna, 
she showed for the first time 
that they can use different 
RNAs to program it to cut 
and edit different DNAs. 
The CRISPR/Cas9 gene 
scissors can lead to many 
new scientific discoveries 
including research in 
fundamental cell biology, 
plants and animals, as well 
as being used to create 
better crops and new 
weapons in the fight 
against cancer and genetic 
diseases such as sickle cell 

anaemia, cystic fibrosis, 
Huntington’s disease, and 

HIV.  

Jennifer Doudna By Tati Lumb 
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Doudna’s career first started after graduating Pomona College in 
Claremont, California in 1985 with a Bachelor of Arts in Biochemistry, 
where she went on to earn her doctorate in biological chemistry and 
molecular pharmacology from Harvard Medical School in 1989. After 
earning her PhD, she attended research fellowships at Massachusetts 
General hospital in molecular biology, and at Harvard Medical school in 
genetics. Then from 1991 to 1994 she earned a postdoctoral scholarship in 
Biomedical Science at the University of Colorado Boulder where she 
conducted her first main piece of research.   

Whilst at the University of Colorado Boulder, Doudna conducted research 
in the Cech Lab to uncover the structure and biological function of 
ribozymes (RNA enzymes). She crystallised and determined the 3-
dimensional structure of a ribozyme for the first time in science, so that 
ribozyme structure could be compared with that of enzymes.  After 
working on this project for 4 years, she continued working on it for 
another 2 years at Yale University in the department of Molecular 
Biophysics and Biochemistry as an assistant professor in 1994.  

Her passion for crystallising ribozymes didn’t stop after just one and soon 
she began focusing on crystallising many other ribozymes. All this hard 
work led her to conduct even more investigations into the structures of 
internal ribosome entry sites and protein-RNA complexes, for example the 
Siganl Recognition Particle. Because of her work, in 2000 Doudna was 
promoted to the position of Henry Ford II Professor of Molecular 
Biophysics and Biochemistry at Yale.  

In 2002 she joined UC Berkeley where she is now a research and professor 
teaching Biochemistry, Biophysics and Structural Biology and this is 
where she discovered the genetic scissors that allowed her to be awarded 
the Nobel Prize. 
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Research studies for medical advances require reliable sources of  human cells 
at a sample size large enough for statistical relevance. But where do these 
readily available supplies of  cells come from? Lacks is commonly referred to 
as the ‘mother of  modern medicine’ because her cells were the first to survive 
for any length of  time outside the human body. This was a ground breaking 
biomedical discovery of  immortal human cells: a continuous dividing line of  
cells that could be cultured by scientists to replenish indefinitely.  

Henrietta Lacks was an African American lady who died in 1951, aged just 
31, from an aggressive form of  cervical cancer. The discovery of  HeLa cells 
came when her gynaecologist at the John Hopkins Hospital, Baltimore USA, 
obtained a biopsy from Lack’s cervix for diagnosis and treatment. A small 
part of  her tissue was taken and cultivated where it was found that her cells 
not only survived but were remarkably durable and prolific in suitable 
laboratory conditions, replicating within 24 hours to create an immortal cell 
line.  This was unlike a normal population of  human cells which may divide 
40 or 50 times and then die away.  

This unusually fast growth rate is caused by the HeLa cell’s unique 
telomerase enzyme. During normal cell division, the string of  repetitive DNA 
at the tips of  all chromosomes, known as telomeres, are shortened which 
leads to cell ageing and eventually death. Therefore, normal cells have a 
maximum number of  divisions before these telomeres are depleted. However, 
HeLa cells have an overactive telomerase enzyme that rebuilds telomeres 
after cell division, thus circumventing the ageing process to divide indefinitely.  

The scientific landmarks reached due to the use of  HeLa cells have been 
extensive: they have helped develop drugs for treating herpes, leukaemia, 
influenza, haemophilia. They even went up in the 1960 Soviet space mission 
to see the effect of  zero gravity on human cells; it was discovered that the cells 
divided even faster in space. 

Henrietta Lacks – ‘mother of 
modern medicine’

By Poppy Craig-McFeely
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Indeed, it is HeLa cells which are paving the way for COVID-19 research by 
providing essential information on understanding the virus, like identifying the 
molecule ACE2 which is used by coronavirus to enter the cells and then to 
replicate and spread.  

The discovery and use of  HeLa cells has not been without controversy because 
they were cultivated without Lack’s consent or indeed her family’s knowledge, 
and yet became the foundation of  a multibillion-dollar industry for which the 
family did not receive any financial compensation.  

There are more than 17 000 patents involving Hela cells because this was a 
society that could develop the technology for cell and tissue culture faster than 
the ethical rules to regulate it.  As a consequence, the Lacks family were totally 
unaware of  the existence of  HeLa cells until 1973, when researchers approached 
Henrietta’s children for blood samples, ostensibly to test for cancer but in reality, 
to learn more about HeLa cells. This was possible because there was no legal 
requirement at that time to inform patients or their relatives about material 
retained during surgery, diagnosis or therapy which was regarded as the property 
of  the medical institution.   

It is ironic that nearly 7 decades later, these trillions of  HeLa cells in every 
scientific laboratory around the world, which all descended from one original 
sample, have now lived twice as long outside Lack’s body than within. It is 
incredible that almost the entire discipline of  cell biology descended from one 
tumour in the womb of  one woman. HeLa cells continue to be one of  the most 
important tools of  medicine as an essential component of  medical research and 
on the 100th anniversary of  her birth studies of  this cell line have merited 3 
Nobel Prizes to date.  

HeLa cells under microscope
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Book Reviews:
‘What a Fish Knows’ by Jonathan Balcombe - Miss Carrington 
I am currently reading "What a fish knows" by Jonathan Balcombe. I 
will admit I'm not very far through although I have already had a lot 
of  "No way!" moments. I am sure a Biologist will know a lot of  what 
I am reading already, but I highly recommend to anyone who just 
thought of  fish as something to accompany chips.   

‘Gene Machine’ by Venki Ramakrishnan - Poppy Craig McFeely 
Most people have heard of  DNA, but it is useless without a machine, 
the ribosome, to decode the genetic information to form proteins and 
therefore us. Gene Machine is Ramakrishnan’s account of  the race to 
discover its enormously complex structure for which he was jointly 
awarded the Nobel Prize in Chemistry in 2009. Although the science 
is fascinating, it is also a personal story of  Ramakrishnan’s challenging 
journey from his first experiments in a lab to being the dark horse in a 
fierce competition against some of  the world’s best scientists.  

‘When Breath Becomes Air’ by Paul Kalanithi - Tati Lumb 
A true story about a neurosurgeon being diagnosed with lung cancer. 
Paul Kalanithi was nearing the end of  his neurosurgical residency 
when he discovered his illness and wrote an autobiography to describe 
his life before and whilst fighting cancer. It’s a perfect easy book to 
read for anyone interested in medicine, or science in general! 

‘My Octopus Teacher’ Netflix documentary- Zoe Bristow 
This heartwarming documentary follows a South African man who, 
during a difficult time in his life, decided to start swimming in the 
ocean. It was here he made a connection with an octopus and visited 
her every single day for over a year, capturing amazing footage of  the 
inner workings of  the kelp forest. I would thoroughly recommend 
this for anyone, especially people interested in marine biology.
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‘Sapiens: A Brief  History of  Humankind’ by Yuval Noah 
Harari - Saskia Pearl 
This book provides a brilliant overview of  our journey as a species, 
taking into account anthropological, biological, economic, sociological 
and archaeological perspectives. It covers a huge range of  areas, from 
our hunter gatherer lifestyle to how religion and myth transformed 
societies to how we came to trust fiat money. Using clever anecdotes, 
Harari describes the Cognitive, Agricultural and Scientific Revolutions 
in great detail. 

‘The Double Helix’ by James D. Watson - Sarah Hazell 
A great book for those interested in the discovery of  the structure of  
DNA. It follows James Watson and Francis Crick as well as others in 
a personal recount of  their work discovering the infamous double 
helix. The book discusses several different theories and studies about 
DNA’s structure and shows the struggles and rivalries with others in 
the race for the answer. The book is a quick read and gives a good 
insight into the ever-changing world of  biochemistry.

‘Brain Fables’ by Alberto Espay and Benjamin Stecher -         
Maya Mohammad 
A great introductory book into the neurodegenerative diseases 
Parkinson's and Alzheimer's. Gives a great overview of  the disease 
and its history, whilst also critiquing the current way we treat it and 
giving innovative ideas for how we should approach the disease in 
the future. I'd recommend to anyone interested in Medicine or 
Neurosciences but it's a super interesting read anyone would enjoy. 

‘I have landed’ by Steven jay Gould - Dr Dixon 
This is the final collection of  essays by this spirited professor of  
natural history spanning a 40 year career. It takes its title from a note 
his grandfather wrote in an English grammar book upon landing as a 
new immigrant to the USA on September 11th 1901, and Gould uses 
the coincidence of  this date and the tragedy of  a century later to 
reflect on contingency and chance in the history of  evolution. In 
other essays he discusses topics ranging from creation myths to 
sympathetic medicine and how theories of  science constrain our 
ability to interpret the world around us in the face of  surprising 
discoveries. A challenging and thought provoking read that can be 
dipped into or read in a single sitting.
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Crossword

Across 
1- Nature vs… 
4- Throw up 

6- In orbits around a nucleus 
9- a Doctors promise 

11- e.g. Pfizer, Moderna… 
14- The second brain 

Down 
2- Relationship between patients 

and carers 
3- Serious head injury 

5- A good smelling dispersant 
7- A closer relative to sapiens 

than we think 
8- Adrenaline 
10- Ellis Greys’ 

12- A hard substance found in 
reefs 

13- Our pride and joy
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