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A few words from the managers...
 

This is Biology Society’s 2nd published edition of the Life Magazine this year; the topic of focus being
‘Disease’. From the first article we delve into how our changing climate has the potential to bring about
more disease, to the second article on the complexities of the brain disorder ‘Hydrocephalus’, followed
by an article on autoimmune diseases seemingly self-destructive in their nature, then a fitting article on
how pandemics end, we then go on to explore Bacteriophages and their incredible potential in protecting
us in the future if we successfully harness their power, and then learn about the intricate surgical
methods used every day to treat heart diseases, drawing nearer to the end we are taught about the
many aspects of living with dementia, then we investigate Familial Alzheimer’s which falls under
dementias umbrella, and then we investigate the world of teeth and learn about what keeps a dentist up
at night (Amelogenesis Imperfecta), next we are taken on a journey of Influenza over the years and its
striking comparison with COVID-19, followed by Ebola that plagued the world not long ago, finishing off
with the terrifyingly debilitating Encephalitis Lethargica epidemic that struck Europe 100 years ago. From
endemics to pandemics, disorders to pioneering cures for the future, all of these articles are tied to the
word ‘disease’. However the inspiration for this theme comes from many different places and can be
seen reflected through each article, for example: the COVID-19 pandemic has changed each one of our
lives dramatically and so inevitably its presence in this magazine was drawn upon by many, or from
those aspiring doctors and dentists within the society we can see the structure of their articles (from
cause to treatment) vividly reflect a medical approach to this theme, and we can even see those inspired
by certain elements of our A level syllabus who wanted to pursue their learning further, i.e. X- linked
diseases and exploring the specific example of ‘Amelogenesis Imperfecta’ that they may meet in their
future career as a dentist.

And before you begin reading, we would just like to say a huge thank you to our authors and everyone
who helped put this edition together, it has taken lots of time and effort behind the scenes and we hope
you will be inspired to learn more about at least 1 thing you read in this magazine. Thank you!

Managers Note



What is Climate Change?

THE LINK BETWEEN CLIMATE CHANGE &
DISEASE

By definition, climate change is the change
in regional or global climate patterns that
risk water and food scarcity, economic
ramifications and disease rates. Currently,
since 1880, average global temperature has
risen by 1.1°c, most of which has occurred
from 1975 according to NASA. On average,
we are facing an increase in global
temperature at a rate of 0.15-0.2°c per
decade. Scientists and officials have
debated at what temperature change the
effects would be irreversible however,
currently it is thought to be at 1.5°c with
some leniency to 2°c. At current rates it is
forecasted that the point of no return will
occur during 2027 and 2045. It is important
to note that even at 2°c the ramifications of
climate change will be very severe .

 
Currently we are losing 13% of arctic ice
every decade and it is thought that around
95% of the oldest ice sheets have already
declined. You may think that the ice caps
can just regenerate themselves, however,
based on modern calculations the Global
temperature for that to occur would have
to be 1°c lower than the pre-industrial age.
This itself will likely take decades.

‘The image on the top shows the anomalous
Global temperatures and their locations in the

years between 1880 and 1884. The image on the
bottom does the same, however, it is between

2015-2019. If the colour is white, that is the
average temperature expected of this area pre-

industrial times. Anything Blue means the
temperature is colder than expected and
anything Red/Orange, the warmer it is’

 

Joshua Surendrakumar



Infectious Diseases in Modern Day
Society

 First of all it is important to recognise that there are two
types of categories for diseases. Infectious and non-
infectious. If a disease is infectious, it can be passed on
from individual to individual, these include Diphtheria and
Tuberculosis. If non-infectious, then it cannot be passed
on from person to person, these include Cancer and
Cystic Fibrosis.

 
In Modern Day Society, we have many Infectious diseases
that can either be caused by Bacteria, Viruses, Parasites
and Fungi. All infectious disease can be spread through
Direct Contact, such as mother to unborn child, person to
person and even animal to person. They can also be
spread via contaminated food and water and even insect
bites, in other words, indirect contact. If infected by one of
these diseases, symptoms may vary. From muscle fatigue
to coughing, every sign should be considered with caution.
In any instance where symptoms seem debilitating, a
Doctor should be seen. Similarly dependent on how a
disease is initially placed on someone should affect the
outcome of visiting a Doctor. For example if you fall sick
after being bitten by an animal or if you eat something
that was not prepared safely, a Doctor’s opinion should
always be considered. To limit the spread of any infectious
disease the following steps should be considered:
Washing hands regularly, getting vaccinated, practicing
safe sex and preparing food safely in hygienic conditions. 

 
It is currently thought that there are at least 10,000
diseases present in our society, however, only around 500
are known to have a cure. 

 
‘The image above shows several areas in the human body in

which each of the 4 pathogens known to cause disease’ 



What is the link between the two?
 Research done by Stanford Biologist, Erin Mordecai, has

found that certain diseases are easily spread at warmer
temperatures. These include Malaria (25°c) and Zika Virus
(29°c). You can tell based on this information, that some
Vector-Borne Disease thrive under warmer conditions,
which we are accommodating for through Global
Warming. Most Vector-Borne Disease will in fact struggle
to spread at higher temperatures, however for areas that
are generally colder, such as the UK, disease that is more
accustomed to warmer areas will spread easier. So all our
money invested in preventing this will not come to
fruition.  

 
Another theory, that currently isn't proven to impact
humans as of yet but it will impact other organisms, is that
ancient pathogens may be released in the environment
through the melting of the polar caps. In 2015, a sample
of the Guliya Ice Cap in western China was extracted and
examined. Scientists had found 33 viruses frozen in time
inside of the sample, 28 of which were completely new
and previously undiscovered. Out of these 28, around
50% survived due to being frozen. Similarly, in another
sample in 2015, a 30,000 year old virus was discovered
and it was determined that it could still infect modern
amoeba, single celled organisms. The Virus was named
Mollivirus sibericum and it was the 4th ancient virus
discovered since 2003. Though very little is currently
known about any of these microbes and viruses, due to
the difficult nature of extracting their DNA, it is generally
believed that they all thrive under extreme conditions,
hence their survival. If there are any frozen pathogens
that could infect humans, it is unlikely that this will spur
into an epidemic. This is because only few indigenous
individuals are located near permafrost and ice cap sites.
Meaning if they were to be infected, due to their isolated
nature, the pathogen will not break into communities with
greater populations. This itself should not be enough to
scare individuals away from this theory. 



‘Mollivirus sibericum’ 

Conclusion

A sample of tissue containing the Spanish Flu and
smallpox, which was initially frozen, were found to be
alive inside a frozen and contained sample. 

It is currently thought that there are at least 10,000 diseases present in our society,
however, only around 500 are known to have a cure. With the proposal of this theory,
these numbers may rise. It is forecasted that by 2070, thousands of new diseases will
spread between organisms, which could consequently increase the likelihood of
diseases jumping from animals to humans. The continents of Asia and Africa are likely
to be the hardest hit, as they are viewed as a hotspot for many deadly diseases
currently, especially considering diseases such as HIV and Ebola originating in Africa,
and Asia being the starting point of the Coronavirus and Avian Flu outbreaks. Having
said this, continents such as Europe and the Americas are not safe from all disease
either. An unprecedented number of species are set to migrate, especially if
temperatures exceed the 2°c limit. The amount of cross species transfer of diseases
will rise by around 4000 in mammals alone. These facts highlight the importance of
limiting our effect on the climate through the use of alternative energy resources,
using alternative means of transport and investing money more efficiently. The threat
posed to this world by humans is far greater than what is advertised on the news and
none of this should be taken lightly. 



HYDROCEPHALUS
What is it?
Hydrocephalus is a relatively common
brain condition that has an estimated
current incidence of more than 330,000
cases per year worldwide. It is a buildup of
excess cerebrospinal fluid (CSF) in the
brain, particularly the ventricles of the
brain located within the brain
parenchyma. The choroid plexuses
located in the ventricles produce CSF,
which fills the ventricles and subarachnoid
space, following a cycle of constant
production and re absorption. CSF bathes
the entire brain and spinal cord and is
absorbed back into the bloodstream via
arachnoid granules along the venous
sinuses. CSF plays an important role in
supporting brain growth during evolution,
protecting against external trauma,
removal of metabolites produced by
neuronal and glial cell activity, and
transport of biologically active substances
(like hormones and neuropeptides)
throughout the brain. However, in
Hydrocephalus, there is a blockage that
traps the CSF which means the excess
fluid exerts pressure on the brain.
Another issue caused by hydrocephalus
can be explained by the Monro Kellie
Doktorine. 

3 Main Types of
Hydrocephalus: 

- Congenital Hydrocephalus: This is
when a baby is born with excess fluid
in their brain, usually resulting in an
elongated head. It can be caused by a
condition like spina bifida which is
when a baby’s spine and spinal cord
does not develop properly in the
womb, causing a gap in the spine. It
can also result from an infection that
the mother develops during
pregnancy like mumps or rubella. This
can result in learning disabilities,
speech problems, and vision issues.

 
- Acquired Hydrocephalus: This is
hydrocephalus that can affect both
children and adults. It usually
develops after an illness or injury such
as a serious head injury or a brain
tumor which blocks the flow of CSF. 

 
- Normal Hydrocephalus: This is
hydrocephalus in people aged 60 and
above. It sometimes develops after an
injury or stroke but usually the cause
is unknown. 

Alhassan Mehdi



Symptoms:
Common symptoms of hydrocephalus include
headache, blurred vision, abnormal eye movements,
nausea, poor coordination, poor appetite, and loss of
bladder control. 

Diagnosis of Hydrocephalus:  
CT scans and MRI scans are often used in combination
to confirm a diagnosis of Hydrocephalus present from
birth (congenital) and Hydrocephalus that develops
later in children and adults (acquired). These scan the
brain in detail. They can show the build-up of fluid in
the brain and the increased pressure, as well as
highlighting any structural defects that may be causing
the problem. Sometimes congenital hydrocephalus is
detected before birth, during a pregnancy ultrasound
scan.
Normal pressure hydrocephalus (NPH) can be difficult
to diagnose because the symptoms start gradually and
are similar to those of more common conditions, such
as Alzheimer's disease. It's important to make a correct
diagnosis because, unlike Alzheimer’s disease, the
symptoms of NPH can be relieved with treatment.

Treatment of Hydrocephalus: 
 

Hydrocephalus requires prompt surgical treatment to
reduce the pressure on the brain. If hydrocephalus is
not treated, the increase in pressure will cause brain
damage. Both congenital and acquired hydrocephalus
are treated with either shunt surgery or endoscopic
third ventriculostomy. Both are performed by a
neurosurgeon.

 
Shunt Surgery: A thin tube called a shunt is implanted
in your brain. The excess cerebrospinal fluid (CSF) in
the brain flows through the shunt to another part of
your body, usually your stomach. From here, it's
absorbed into your blood. 

https://www.nhs.uk/conditions/ct-scan/
https://www.nhs.uk/conditions/mri-scan/
https://www.nhs.uk/conditions/pregnancy-and-baby/ultrasound-anomaly-baby-scans-pregnant/
https://www.nhs.uk/conditions/alzheimers-disease/
https://www.nhs.uk/conditions/ct-scan/


Inside the shunt there's a valve that controls the flow of CSF, so it does not drain too
quickly. You can feel the valve as a lump under the skin on your scalp. Risks include
the shunt being blocked or infected. 

 
Endoscopic Third Ventriculostomy: Instead of inserting a shunt, the surgeon
makes a hole in the floor of your brain to allow the trapped cerebrospinal fluid (CSF) to
escape to the brain's surface, where it can be absorbed. The CSF will be able to drain
through the hole, avoiding the blockage.

 
'MRI scan of normal brain vs brain with hydrocephalus. This image

demonstrates the devastating effects of the pressure caused by
hydrocephalus'



Our immune system is a complex
network of cells, tissues, and organs that
fight off and prevent infections. In fact, we
have a lot to be thankful for because if we
did not have an immune system, we
would not be alive for very long, our
bodies would have fallen victim to
illnesses like a cold, which we can
normally fight off. Sometimes, though, our
immune system can be our worst
nightmares. 

In the UK, around 7% (or 4 million people)
are known to live with at least one
autoimmune condition. It may also be
surprising to know that women get
autoimmune diseases at a rate of about 2
to 1 compared to men. In fact according
to a 2014 study, the stats are 6.4 percent
of women to 2.7 percent of men. Often
the disease starts during a woman’s
childbearing years (ages 15 to 44).
Scientists currently know of at least 80
autoimmune disorders. Some, like type 1
diabetes, are well-known, whereas others
are less common and difficult to
diagnose.

HEROES TURNED VILLAINS - AUTOIMMUNITY

But why do they arise? Autoimmune
disorders arise due to our antigens not
being able to differentiate between
foreign antigens and antigens on the
surface of our own cells, causing body
cells to be attacked by lymphocytes –
part of our adaptive immune system. T
cells are specialised white blood cells
that are responsible for producing
cytokines, which are proteins that are
released to regulate the function of
another cell. The cytokines then
stimulate B cells (another type of
lymphocyte) to produce plasma cells,
which are short-lived cells that can
produce a vast quantity of antibodies.
Regulatory T cells (known as Tregs) are a
specialised sub-category of T cells that
regulate the immune response,
preventing autoimmunity. Research has
shown that in some people with
autoimmunity, Tregs does not function,
leading to a hyperactive immune system
and autoimmune disorders. Th-17 cells,
part of a subset of T helper cell, also
plays a part in the arising of autoimmune
disorders as they release a pro-
inflammatory cytokine called interleukin-
17, which has been linked to
autoimmunity.

Yonis Mohamed



The damage theory
Scientists think injury may play a role in some types of
autoimmune disease such as psoriatic arthritis, a
condition that affects the joints of some people with
psoriasis. Research has shown that in parts of the body
subjected to high stress, an autoimmune response is
initiated after damage to tendons, which attach muscle
to bone. For example, a runner’s heel is an area where
the muscle is constantly pulling on the bone to create
movement. While there is some data to support this
theory, scientists have not yet proven that this is a
cause of autoimmune disorders.

Lupus

 Systemic lupus, which accounts for approximately
70 percent of all cases of lupus. In approximately
half of these cases, a major organ or tissue in the
body, such as the heart, lungs, kidneys, or brain will
be affected.
Cutaneous lupus, which affects only the skin and
accounts for around 10 percent of all lupus cases.
Drug-induced lupus, which accounts for about 10
percent of all lupus cases and is caused by high
doses of certain medications. The symptoms of
drug induced lupus are similar to systemic lupus;
however, symptoms usually subside when the
patient stops using the medication.

Lupus, or systemic lupus erythematosus, is an
autoimmune disorder that affects at least 5 million
people worldwide, with around 90% of those affected
being female. Two medicines, rituximab and
belimumab, are sometimes used to treat severe lupus.
These work on the immune system to reduce the
number of antibodies in the blood. However, ibuprofen
(which has anti-inflammatory properties) can be used
to treat cases of less severe lupus. There are 4 different
types of lupus,

 

https://resources.lupus.org/entry/skin#entry:591:url


Guillain-Barré syndrome, or GBS, is a rare disease;
affecting around 2 in 100,000 people, and it is 1.5 times
more likely to occur in men. GBS often occurs after an
infection, mainly respiratory or gastroenteritis (food
poisoning). A common symptom of Guillain-Barré
syndrome is the sudden development of a tingling
sensation in the hands or feet, closely followed by muscle
weakness that can spread rapidly throughout the body.
The symptoms can worsen during the next couple of
weeks, but after a while sufferers begin to make a
recovery, but sometimes the effects can last throughout
the rest of their lives.

Campylobacter jejuni is one of the most common causes
of food poisoning in the US and Europe. It has a
polysaccharide outer coat, normally referred to as a sugar
coat, which provides the bacteria with protection and
structure. The bacteria’s sugar coat contains a sugar called
a ganglioside, which is most abundant in the nervous
system, and is important for cell-to-cell communication.
This is known as molecular mimicry. When the immune
system reacts to infection, antibodies are produced that
attach to the ganglioside in the sugar-coat, triggering the
complement pathway, which involves specific proteins that
puncture holes along the surface membrane of the
bacteria. When all of the bacteria have been killed, the
antibodies produced circulate around the bloodstream,
binding to the ganglioside sugars on nerves in the
peripheral nervous system, causing damage to the
neurons. Depending on the type of neurone affected
(motor neuron, receptor neuron, relay neuron), symptoms
of GBS can vary.

Neonatal lupus, which is a rare condition in which the
mother's antibodies affect the foetus. At birth, the
baby may have a skin rash, liver problems, or low
blood cell counts, but these symptoms typically
disappear completely after six months with no lasting
effects.

Guillain-Barré Syndrome



Plasma exchange therapy can be used to treat GBS. It involves being attached to a
machine that removes blood from a vein and filters out the harmful antibodies that
are attacking your nerves before returning the blood to your body. Most people need
treatment over the course of around 5 days.

 
'Progression of Guillian-Barré syndrome during the weeks and months after

infection'



Prelude
In order to define a pandemic, firstly
understanding what an epidemic is would
be useful. An epidemic is defined as a
widespread occurrence of an infectious
disease in a community. Once an
epidemic has spread over a wider
geographic area (internationally), it can be
considered a pandemic in a decision that
currently lies with the World Health
Organisation. During a pandemic, life in an
affected country is often characterised by
panic, uncertainty, and ill-health, however
this situation has never been permanent
in any historical case of a pandemic. So
how can we explain why the effects of a
disease pandemic slow and disappear
over time? 

Nowhere left to spread
Using a bleak starting point, one reason
why a pandemic may end is  that a high
mortality rate of the disease will mean
there are no more susceptible people left
to catch and spread the disease further.
The example of the Plague of Justinian in
541 AD illustrates this. The disease began
in south-eastern Asia due to the rise of
the Bacterium Yersinia pestis,

and spread rapidly to Egypt via carrier
fleas on black rats aboard trade ships.
Due to colder winter climates, mass
trade of grain was occurring to provide
crops for countries that could not farm
effectively, but this consequently meant
the Bacterium was carried all across
Europe. Constantinople in particular had
a 4-month-long outbreak, in which most
of the population caught the disease,
alongside cats, dogs, and other animals.
This contributed to a very high collective
death toll in Europe, of around half of
the world’s population (30-50 million).
The majority of those who remained
were survivors who had had the disease
and recovered, so there was no-one
remaining to spread the Bacterium, and
as a result, it died out after 250 years.

Microbial conditions
It is very rare that any microbial species
can be completely eradicated, however
some diseases show seasonal patterns
and cycles where their infection rates
plummet, and the pathogen responsible
is less effective. This makes the climate
another reason why a pandemic may
end, or at least slow down. This was seen
in the Spanish Influenza pandemic in
1918,

HOW DOES A PANDEMIC END? Joel Adu-Gyamfi



where clinical cases and infections were lessened in
the warmer summer months. This occurrence is still
not fully understood, but it may have been as a result
of changes in humidity, temperature, and human
behaviour that made conditions less habitable for the
H1N1 virus. As the colder and drier conditions
returned in the autumn months, a resurgent second
wave proved to be even deadlier than the first, causing
almost 5 times as many casualties. This may have been
partly due to a mutation increasing the virulence of the
virus, but it is still assumed that the better-suited
conditions for spread and infection were also involved
in the sudden change in infection.

 
Quarantines
The next method of quarantining people affected by a
disease is a process that has been used in many forms
since the beginning of human illness treatment.
Historically, the most similar version of quarantining to
what we have today came about in 1347 as a result of
the Black Death, which was a bubonic plague stemming
from a newer strand of Yersinia pestis (the Bacterium
that caused the Plague of Justinian). It had a similarly
devastating effect on the population of Europe - killing
at least 25 million people - and without our current
knowledge of sanitation and medicine, the use of
routine quarantines were one of the only methods to
combat the spread of the disease. The example of the
obligation of Venetian sailors to remain isolated for 40
days after docking into port cities shows one of the
methods of isolating the plague from the healthy
population and ensuring that only those unaffected
were allowed in public. While it is difficult to measure
the effect that these practices had at the time, the fact
that quarantine methods are still in place today
suggests that they will be influential in ending
pandemics we experience in the present.



The last point to discuss is vaccination, as well as the
subsequent immunisation process that takes place. In
basic terms, the vaccination mechanism is explained by
an immune response caused by an inactive or dead form
of a pathogen. Memory cells are then able to identify the
antigens and recreate the necessary immune response if
they contact the real version of the disease-causing
pathogen; this process of the body becoming immune to
a disease is known as immunisation. These two
principles have been applied as part of many pandemic
response procedures ever since the first vaccination of
smallpox by Edward Jenner in 1796. The idea of having
experience with a milder variant to provide immunity
against a stronger pathogen was arguably the most
important discovery in the prevention of diseases, and in
the case of smallpox, it was able to abate the effects of a
rampant Variola virus that had caused the death of 90%
of indegenous populations in Mexico. Although it took
almost 2 centuries to fully eradicate smallpox, the use of
vaccination was a huge step in science and human
innovation toward the ability to manage and overcome
pandemics, and this makes it the most useful method
discussed in this article.

Vaccination

Conclusion

In conclusion, the four factors above have all had effects
on the courses of pandemics in recent and ancient
history, and they are therefore all important processes to
study and comprehend if health officials and
governments are to devise the best possible plans of
action to prevent devastating effects of future
pandemics. With the wealth of knowledge of microbial
genomes, transmission, sanitation, and healthcare that
we currently have, we are already much better equipped
to tackle the ever-changing phenomenon of pandemics
than we were merely 100 years ago. 



'The image on the left shows
Yersinia pestis, the plague-
causing Bacterium that has

appeared in a number of
pandemics'

'Trend of mortality rate of the
Spanish Influenza pandemic in

1918'

And although it may always be a strenuous task to eradicate a disease in all parts of
the world, putting an emphasis on research and investigation in the present could
provide us with answers for future generations to implement and save lives.



BACTERIOPHAGES
Since our evolution from ancient
monkeys, or more specifically Homo
Erectus, humans have been under
constant risk of death. A small, seemingly
insignificant cut could lead to death all
because of microscopic single-celled
organisms called bacteria. In the past,
the lack of hygiene and medical care
meant we had no way to counter
bacteria, until the birth of modern
medicine.

Alexander Fleming was a Scottish
physician and also a key figure in
developing treatment against bacteria.
Most of you will know the story of how
he discovered Penicillin, but I’ll give you a
synopsis. Fleming left some petri dishes
out of an incubator when he went on a
two week holiday, and on his return, he
noticed the growth of a mould. This was
the fungus Penicillium Notatum, he
noticed that a special fungus produced
chemicals which prevented the growth of
Bacteria cells. 

Disrupting important processes (i.e.
Metabolism)

Preventing DNA production, which
stops replication

Destroying the bacteria via force

They did so by limiting a resource called
Peptidoglycan, which caused the
bacteria’s membrane to burst and then
die. In an attempt to utilise these effects
for human treatment, he spent the next
20 years trying to achieve a purified
sample which would later be recognised
as Penicillin, Fleming created the first
antibiotic. We now rely on antibiotics as
a casual fix for colds, illnesses or most
forms of pain - when they should be
used sparingly. Whilst antibiotics do
work in the short-term, they ultimately
reduce our immune system’s ability to
fight disease and have created a new
trait in bacteria called Antibiotic
Resistance. 

Antibiotics kill bacteria in three different
ways:

 

Luca Cameron



However, if by pure chance a bacteria survivess. ,Iit
can pass this resistance on to offspring and other
bacteria, via plasmids. These are small loops of DNA
that are used to transmit useful genes, like Antibiotic
Resistance. If a population becomes immune to an
antibiotic, our previous answer was to increase the
strength, or find another. But we have realised that in
doing so, we gradually create a bacteria immune to
multiple antibiotics at many different potencies. We
call these Superbugs. 

In 2015, Scientists in China found evidence showing
antibiotic resistance towards Colistin., A a last attempt
antibiotic,that is rarely used because it could damage
the liver. This meant it was effective against complex
bacteria with little resistance. Many viewed it as a
warning, if bacteria managed to gain resistance to
our last line of defence it could result in a huge
number of deaths. But how did this happen? Millions
of pigs in China were administered Colistin for years,
this was meant to prevent food poisoning as farm
animals are raised in cramped unhygienic conditions.
Resistant bacteria arose, this spread to humans
through food and was then picked up in hospitals.
The travel infrastructure we have spent so long
creating leaves the world vulnerable, if to Colistin-
resistant bacteria, as if it spreads there is a high
chance of a pandemic. We cannot rely on antibiotics
to treat these superbugs, as it raises the risk of
creating a bacteria that is virtually impossible to deal
with. So, we use viruses.

Just as bacteria kill humans, viruses kill bacteria - they
do this by invading and multiplying until the cell
bursts. Viruses that kill bacteria are specifically are
known as Bacteriophages or Phages. In this article I
will be focusing on Escherichia Virus T4, better known
as the T4 Phage, which comes from a species of
viruses that attack Eschericia Coli (E. Coli).  E.Coli is a
bacteria found in the lower intestine of 



warm blooded animals. Some strains are harmless,
whilst others (Serotype EPEC, ETEC) may cause severe
food poisoning and in some cases infection. The
release of the potent Shiga Toxin can damage the
intestinal lining, allowing bacteria to grow and
preventing absorption of 

nutrients. Symptoms include stomach cramps,
diarrhoea and vomiting. There are cases, arguably too
many, of deaths from E.Coli and unfortunately this is
caused by improper use of antibiotics in raising cattle.
This is another example of our reliance on antibiotics
in modern society, emphasising that we must turn to
other means to counter the dangers bacteria pose.

There are 6 stages to the Lytic Cycle, this is one of the
viral mechanisms that allows T4 to destroy E.Coli - the
other being the Lysogenic Cycle. First, the phage
attaches itself to the bacteria via tail fibres. The base
of the virus then lowers to the membrane and injects
its DNA into the cell. This genetic material is
transcribed and then used to replicate more, the
proteins and DNA assemble to form complete phages.
Lysis, the final stage, describes the viruses breaking
out of the cell membrane and destroying it in the
process. The best thing about this process is that
bacteriophages target specific bacteria, meaning they
are unlikely to cause any real collateral damage. The
main question in your mind mightshould be, what’s
stopping us from using phages? 

Unfortunately, there are a number of reasons. Phages
are difficult to obtain in a sustainable way: the energy,
resources and time put into isolating phages could be
spent on other, more developed , methods. We also
don’t understand enough i.e., what concentration of
phages would be correct? What side effects follow?
Medical companies do not want to gamble money on
poor quality methods, that would result in
bacteriophages as a whole being discredited. Whilst 



antibiotics kill discriminately, phages do not and as a result they have to be
used sparingly. Doctors have to analyse the bacteria causing damage, isolate
the correct phage and then subject the bacteria to the correct dosage. This is
much more complex than taking antibiotics of varying potencies, although the
medical community recognise the risk - it is ultimately cheaper and easier to
use antibiotics than bacteriophages.

There are some examples of bacteriophages being placed in use now: for
example, the EU invested €5,000,000 in a skin cream called Phagoburn as-
phages are used as a failsafe in preventing infections from severe burns. We
have also seen bacteriophages being implemented into food and drink, for
example ListShieldTM is a food additive used to kill the bacteria Listeria
Monocytogenes. Whilst these products might seem minor, they represent the
first small step towards implementing phages into modern medicine. 



Angina
Shortness of breath
Nausea

Coronary artery disease is  most
common in the United States and is
known as ischemic heart disease. It is
caused by a buildup of plaque in the
arteries that supply blood to the heart ,
these are known as the coronary
arteries. These plaques are formed by a
process called atherosclerosis and
involves the narrowing of the arteries
that the plaques form in . These plaques
are made up of cholesterol and other
substances and can’t result in the total
or partial blockage of the artery in
question.

The most common symptom that
patients who suffer from coronary artery
disease complain of is angina ( chest
pain and discomfort). This symptom is
the result of the plaques blocking the
heart flow to the heart and body. Many
people find out that they have coronary
artery disease when they are admitted to
hospital after suffering from a heart
attack. The symptoms of a heart attack
include but are not limited to :

One of the most serious effects of
coronary artery disease is that over time
it can weaken the heart and can result
in heart failure in which the heart does
not pump blood in the way that it
should and can be fatal .

 
When a patient is admitted to hospital ,
there are several tests that can be done
to help diagnose coronary artery
disease.One test may be using either an
electrocardiogram or an
echocardiogram . An electrocardiogram
is used to measure the electrical activity
and regularity of the heart beat whereas
an echocardiogram uses ultrasound to
help create an image of the heart. They
may perform a chest X-ray in which (
using X-Rays ) , we can accurately create
a picture of the heart , lungs and some
other organs in the chest. 

 
One of the most widely performed
cardiac procedures is cardiac
catheterisation . This involves the
insertion of a long , thin, flexible tube via
the arteries in the groin, arm or neck.
Using this catheter , medical
professionals can measure the blood
flow through the chambers of the heart 

SURGICAL METHODS TO TREAT HEART
DISEASE Vandit Nanavaty



as well as measure blood pressure and collect
samples.

Another very wide spread method to diagnose
coronary artery disease ( the NHS considers this one
of the best practices to diagnose CAD ) is known as a
coronary angiogram. This method has links with
cardiac catheterisation as you can use a catheter to
inject dyes into the arteries and we can then use X-
rays to detect the presence of the dye . This can be
used to highlight any blockages and monitor flow of
blood.

Once diagnosed , it can be treated . CABG surgery (
coronary artery bypass graft) may be used as a
method of treatment . This surgery usually takes
between 3-6 hours and involves taking blood vessels
known as grafts from other areas of the body .
Commonly used blood vessels include arteries in the
chest or neck as well as veins from the leg .These
grafts are then surgically inserted above and below
the blockage in the artery and allows for an
alternative route for the blood to travel in which it
bypasses the blockage completely .

To carry out the surgery , the surgeon must make a
large incision in the chest by cutting the sternum (
breastbone ) in half lengthways . The bone is then
spread apart exposing the heart. The next stage of
the surgery would be to temporarily stop the heart
and this is done by inserting tubes into the heart so
that the blood can be redirected through a device
known as a Heart-Lung bypass machine . This
machine is the pumping mechanism in the absence
of the heart . 

This procedure is commonly done however less
invasive procedures are preferred . This could be by
performing keyhole surgery , this involves only a small
hole being made , or robotic procedures in 



which the assistance of moving mechanical devices is
needed. In some cases, a surgeon may suggest that
they perform an atherectomy . This is similar to the
catheterisation technique which I previously
mentioned except the catheter that is used has a
small, rotating shaver on its tip . This shaver cuts off
the plaque from the artery and is used to increase
blood flow through the arteries that have the blockage
in them .This procedure is heavily used when
blockages occur in the carotid arteries ( arteries
leading to the brain ) and thus would limit the likeness
of a stroke.

As I previously mentioned , coronary artery disease
may lead to heart failure ( this is where the heart
cannot pump enough blood efficiently ) . One of the
surgeries that is performed to treat heart failure is
called a cardiomyoplasty .This is only performed when
heart transplantation cannot be done ( this could be
due to a shortage of available hearts or the patient
not meeting the eligibility criteria ). 

Over the years and through the advancement of
medical research , the procedure in which the surgery
is performed has changed . Initially, a process that was
known as dynamic cardiomyoplasty was used ; this
surgery involved taking muscle from the back or
abdomen and wrapping this muscle around the heart
to aid in its function. This is no longer performed by
surgeons as this method did not show as many
benefits as anticipated . A new method was thus
devised and this is known as cellular myoplasty .

This process was devised after further research into
the use of stem cells was done . Cellular myoplasty
involves injecting stem cells into the heart muscle .
These stem cells then differentiate into myocardial
cells .Myocardial cells are heart muscle cells and thus
these stem cells can be used to improve the heart
function and reduce the risk of heart failure .



Research is ongoing into the world of surgery and new procedures and
methods are being developed all the time .Surgeries first started taking place
as early as 1906 however these surgeries were often brutal and there was not
a proper understanding of anaesthesia and with an absence of the medical
tools that we have available today , these surgeries were traumatic and brutal.
Taking these facts into consideration , it is fascinating to think about what
surgeries we could have available in 10/20 years time and what diseases that
we currently deem incurable can be treated .



What is it?

DEMENTIA

since our evolution from ancient monkeys,
or more specifically Homo Erectus,
humans have been under constant risk of
death. A small, seemingly insignificant cut
could lead to death all because of
microscopic single-celled organisms called
bacteria. In the past, the lack of hygiene
and medical care meant we had no way to
counter bacteria, until the birth of modern
medicine.

Alexander Fleming was a Scottish
physician and also a key figure in
developing treatment against bacteria.
Most of you will know the story of how he
discovered Penicillin, but I’ll give you a
synopsis. Fleming left some petri dishes
out of an incubator when he went on a
two week holiday, and on his return, he
noticed the growth of a mould. This was
the fungus Penicillium Notatum, he
noticed that a special fungus produced
chemicals which prevented the growth of
Bacteria cells. 

Dementia is a syndrome (a group of
related symptoms) associated with an
ongoing decline of brain functioning
and memory loss. There are many
different causes of dementia and many
different types. Dementia is usually
caused by damage to or loss of nerve
cells and their connections in the brain.
Depending on the area of the brain
that's damaged, dementia can affect
people differently and cause different
symptoms. Dementias are often
grouped by what they have in common,
such as the protein/s deposited in the
brain or part of the brain that's
affected. However this syndrome is not
only about memory loss, it can also
affect the way you speak, think and
behave. Below are examples of
symptoms of dementia that can affect
you physically, mentally and socially.

Natasha Surender



Although dementia does not typically affect younger
people, it’s important to remember that the UK and
many other countries around the world have a
growing aging population as life expectancy is
increasing (due to factors such as increased
healthcare). Research shows that there are more
than 850,000 people in the UK who have dementia
so it also affects a large number of our population. In
fact 1 in every 14 people over the age of 65 and 1 in
every 6 people over 80 are affected by the condition
and it may be surprising to know that in just 3 years
time the number of people with dementia in the UK
will be more than 1 million so your grandparents,
your parents or even you may have dementia one
day. Thus understanding the symptoms of dementia
and making yourself aware of its effects on people is
very important. 

To stay properly informed, certain preconceptions
about dementia should also be addressed. First of all,
having dementia is not a normal part of aging so
should not be accepted as part of ‘growing old’,
therefore if you or someone close to you experiences
these symptoms you should seek the advice of a
medical professional. Secondly, people often get
confused about the difference between Alzheimer’s
disease and dementia. They are not different names
for each other, but instead Alzheimer’s disease is a
type of dementia and, together with vascular
dementia, makes up the majority of dementia cases. [

I have mentioned Alzheimer’s previously. This is a
form of progressive dementia (which means that the
condition continues to worsen) and is the most
common type of dementia. Although not all causes of
Alzheimer's disease are known, experts do know that 

Why is it important to know
about dementia?



a small percentage are related to mutations of three
genes, which can be passed down from parent to
child. While several genes are probably involved in
Alzheimer's disease, one important gene that
increases risk is apolipoprotein E4 (APOE). Alzheimer's
disease patients have plaques and tangles in their
brains. 

Plaques are clumps of a protein called beta-amyloid,
and tangles are fibrous tangles made up of tau
protein. It's thought that these clumps damage
healthy neurons and the fibers connecting them. 

Another type of progressive dementia is Vascular
dementia. This type of dementia is caused by damage
to the vessels that supply blood to your brain. Blood
vessel problems can cause strokes or affect the brain
in other ways, such as by damaging the fibers in the
white matter of the brain. The most common signs of
vascular dementia include difficulties with problem-
solving, slowed thinking, and loss of focus and
organization. These tend to be more noticeable than
memory loss.

Frontotemporal dementia is the next common form of
dementia and is a group of diseases characterized by
the breakdown of nerve cells and their connections in
the frontal and temporal lobes of the brain. These are
the areas generally associated with personality,
behavior and language therefore common symptoms
affect behavior, personality, thinking, judgment, and
language and movement.

Lewy body dementia involves Lewy bodies (abnormal
balloon-like clumps of protein) that have been found
in the brains of people with Lewy body dementia,
Alzheimer's disease and Parkinson's disease.



This is one of the more common types of progressive
dementia. Common signs and symptoms include
acting out one's dreams in sleep, seeing things that
aren't there (visual hallucinations), and problems with
focus and attention. Other signs include
uncoordinated or slow movement, tremors, and
rigidity (parkinsonism).

Finally there is Mixed dementia. Autopsy studies of
the brains of people 80 and older who had dementia
indicate that many had a combination of several
causes, such as Alzheimer's disease, vascular
dementia and Lewy body dementia. Studies are
ongoing to determine how having mixed dementia
affects symptoms and treatments. 

here are certain risk factors that make you more
likely to develop any of these forms of dementia.

Unfortunately some of these cannot be changed, and
they include : age as the risk rises as you age,

especially after age 65, however, dementia can occur
in younger people. Family history is another factor as

having a family history of dementia puts you at
greater risk of developing the condition. However,
many people with a family history never develop

symptoms, and many people without a family history
do. There are tests to determine whether you have
certain genetic mutations. Lastly is Down syndrome.
By middle age, many people with Down syndrome

develop early-onset Alzheimer's disease.
 



There are also other risk factors that can be changed,
including: having a more balanced diet and exercising
more, limiting excessive alcohol use, limiting
cardiovascular risk factors (i.e. high blood pressure),
treating depression, effectively managing diabetes, not
smoking, reducing air pollution, avoiding head trauma
(as people who've had a severe head trauma have a
greater risk of Alzheimer's disease), avoiding sleep
disturbances, avoiding nutritional and vitamin
deficiencies (particularly vitamins D, B-6, B-12, and
folate), and avoiding medications that worsen memory
(i.e. over-the-counter sleep aids that contain
diphenhydramine such as Advil PM, Aleve PM) 

But how is dementia diagnosed
and monitored?

Molecular imaging from PET/CT scans are highly useful
in detecting types of dementia, evaluating ongoing
cognitive decline and evaluating the effectiveness of
new therapies in clinical trials. SPECT (single-photon
emission computed tomography, a type of nuclear
imaging test, which means it uses a radioactive
substance and a special camera to create 3-D pictures.
)is also used to differentiate disease processes that
produce dementia. 

1 in 4 people think that there is nothing we can do to
prevent dementia and whilst sadly there is currently no
cure for dementia, there are medications and
therapies that can help alleviate its symptoms.
Medications include : Cholinesterase inhibitors (i.e.
donepezil, rivastigmine, galantamine which work by
boosting levels of a chemical messenger involved in
memory and judgment), Memantine (which works by
regulating the activity of glutamate, another chemical 



messenger involved in brain functions, such as learning and memory and in some cases
is prescribed with a cholinesterase inhibitor), and other medications (to treat other
symptoms or conditions, such as depression, sleep disturbances, hallucinations,
parkinsonism or agitation). Occupational therapists can also show you how to make your
home safer and teach coping behaviours like breathing methods to relax to prevent
accidents such as falls and manage behaviour. Reducing clutter and noise can also make
it easier for someone with dementia to focus and function and simplify tasks into easier
steps and focus on success, not failure. Structure and routine also help reduce confusion
in people with dementia. 

Pioneering research is being completed to find a cure for forms of dementia such as
Alzheimer’s i.e. in mice, the drug saracatinib turned off a protein that allowed synapses
to start working again, and the animals experienced a reversal of some memory loss so
human trials for saracatinib as a possible Alzheimer's disease treatment are now
underway.Research like this will be very useful in the future when more and more people
become diagnosed with dementia and it is a real life example of how approaching
disorders and diseases from a biological perspective can greatly improve our quality of
life. 



We, as a species, are living longer than we
ever have done before. Global average life
expectancy has increased by 6 years in
the last two decades alone. Today In the
UK an estimated 1.3 million people are
aged 85 or older, a figure that's been
forecasted to double over the next
quarter century. By 2050, one in four of
the UK’s population is projected to be
over 65. (Raymond et al., 2021)

Be it through the development of new
technologies, our ever-growing
understanding of the human body and its
intricacies, or the subsequent
development of new life changing drugs,
the sciences have undoubtedly
contributed to ensuring us a longer and
healthier life. With this increased longevity,
however, comes perhaps one of the
greatest challenges facing our healthcare
systems - that of an ageing population.

It is widely accepted that as the
proportion of older people increases so
too does the need for health and social
care services. One such reason for an
increased strain on social care services in
particular is the imminent rise in
prevalence of dementia and its associated
illnesses. For example, significant physical 

and emotional strains are exerted on
patients and those around them
(National Health Service, 2021). As such,
it is difficult to understate the
importance of understanding the
mechanisms behind the onset of
dementia and, now more so than ever
before, the importance of developing
disease-modifying treatments to slow
down or inhibit these mechanisms. One
means of gaining such an understanding
into the development of dementia is the
study of familial Alzheimer’s disease.

Familial Alzheimer’s
Alzheimer’s, potentially the best known
of the causes of dementia, may be
categorised as one of two types, early-
onset and late-onset - both of which
have underlying genetic components.
Late onset Alzheimer’s is responsible for
the vast majority of cases, with
symptoms first becoming apparent in a
patient’s mid-60s; this form of the
disease is associated with risk-factor
genes, such as APOE ε4, which
(particularly if a patient is homozygous
for such alleles) increase the risk of
developing the condition. These genes
do not, however, necessarily guarantee
that a patient will live with Alzheimer’s
Disease. 

FAMILIAL ALZHEIMER'S Omar Bushara



Factors such as age, head injuries and the presence of
underlying conditions including cardiovascular disease
and Down’s syndrome also play a considerable role in
determining whether a person will develop
Alzheimer’s - the majority of cases of Alzheimer’s
therefore have unclear or minor links to genetic risk
factors. The term sporadic Alzheimer’s is often given
to such cases.

Early-onset Alzheimer’s, by
contrast, is characterised by
symptoms appearing between a
patient’s 30s and 60s and is
more likely to be caused by
hereditary factors, namely
mutations in APP, PSEN1 and
PSEN2. Such cases in which the
condition is caused by a single
inherited mutation of a gene,
make up what is referred to as
familial Alzheimer's disease or
fAD.

History of Familial Alzheimer’s
disease
It is perhaps too easy to overlook how far health and
social care has progressed over the last two centuries,
particularly so in the treatment of neurology and
psychiatry patients. Those with psychiatric conditions
were often branded as “lunatics”, forcefully admitted to
mental asylums and kept separate from wider society.
The term dementia itself stems from the latin for
madness or insanity. Even by the early 20th century,
following the integration of so-called “moral” astylums,
diseases such as Alzheimer’s were not necessarily seen
to have a clear physiological basis and, as such,
patients were looked after by lay-staff as opposed to
medically qualified professionals. (Whelan & Buhler-
Wilkerson, 2011).



It was not until the early 20th century that
Alzheimer’s was declared as its own disease entity
and physical changes in the brains of patients were
first identified. The bulk of these achievements were
only made possible through the neuropathological
techniques of Alois Alzheimer, a psychiatrist at the
Municipal Asylum for Lunatics and Epileptics in
Frankfurt, and the namesake of the condition he
helped bring into the forefront of public awareness.
Through his dissection and analysis of a former
patient’s brain at the clinic, he observed and
recorded characteristic changes in neurofibrils of the
brain, as shown in figure 2. Amongst these
observations, Alzheimer noted that thick fibrils
appeared to have accumulated in neurons, resulting
in the death of the cell as was seen through the
disappearance of the nucleus and cytoplasm. He also
recorded that neuronal loss had occurred “over the
entire cortex, and that deposits of “a peculiar
substance” had begun to form “in large numbers
especially in the upper layers”. Over the following
years, these fibrous tangles were shown to be
comprised of hyperphosphorylated tau and the
“peculiar substance” was shown to be Amyloid beta,
both being abnormal forms of proteins. (Ryan et al.,
2015, p3816 - 3821)

The discovery of the genetic nature of fAD, however,
was not possible until the late 20th century, when
DNA sequencing became more affordable and
widespread. In the case of the amyloid precursor
protein, researchers from UCL began studying DNA
obtained from the blood of a single extended family.
At this point, it was known that people with three
copies of chromosome 21 (those with Down’s
syndrome for example) had a substantially greater
risk of developing Alzheimer’s disease; for this
reason, the researchers focused specifically on
markers, genes with known loci and observable
variation, on chromosome 21 (University College 



London, 2016). Through analysis of the inheritance of
these markers across generations and its apparent
linkage with the gene responsible for fAD, researchers
were able to identify a faulty allele of APP as the cause
of Alzheimer’s in that particular family. Over the
coming years, mutated versions of PSEN1 on
chromosome 14 and PSEN2 on chromosome 1 were
also found to lead to the development of Alzheimer’s
disease (Ryan et al., 2015, p3816 - 3821). Each of
these mutations result in the production of abnormal
proteins which break down APP into beta amyloid; this
beta amyloid then forms plaques within neurons, a
defining feature of Alzheimer’s disease.

Diagnosis of familial Alzheimer’s
disease
People with symptoms consistent with those caused by
Alzheimer’s (either sporadic or familial) are often
referred to specialists by their GPs. At this stage,
cognitive ability tests are often used to assess a
patient’s mental abilities, including concentration and
attention span, short- and long-term memory,
communication skills and spatial awareness (National
Health Service, 2021). It should, however, be noted that
the outcome of these tests may be influenced by non-
medical factors such as the patient’s level of education,
hence any scores obtained from such tests are often
contextualised and the result is not viewed objectively.

Moreover, the fact that Alzheimer’s disease is a
progressive condition (in that it worsens gradually over
time) often means that symptoms in patients are
initially mild and may be dismissed on initial
examination as being caused by another condition. For
example, memory loss may be caused by a variety of
problems, be it depression, stress, anxiety, recreational
and medicinal drugs or hormonal shifts and
disturbances (National Health Service, 2021). The latter
of these is a particular problem in the case of
diagnosing familial Alzheimer’s disease, as the onset of 



memory problems often occurs in a person’s 40s or
50s, a period which often coincides with the
menopause. As one may imagine, when a family
history is perhaps not available or does not point
immediately to fAD, these early symptoms or subtle
changes in behaviour are often wrongly considered
to be caused by natural hormonal changes such as,
for example, the decrease in the body’s oestrogen
levels as opposed to familial Alzheimer’s (University
College London, 2016).

Nevertheless, unlike with sporadic Alzheimer’s, there
are definitive means of diagnosing patients with fAD,
with the most obvious of which being the extraction
and sequencing of a patient’s free DNA from a small
blood sample. This sequence is then checked for
mutations in the APP, PSEN1 or PSEN2 genes.
Although such techniques have a relatively high
accuracy, there are still moral implications of carrying
out such tests; one such implication is the chance,
however small, of giving a patient a false positive or
false negative result. Both false positives and
negatives may lead to the patient and their families
dealing with avoidable stress or mental health
conditions. Moreover, some patients may not want to
learn if they do indeed carry a disease causing allele,
particularly so as there is currently no cure for fAD
and thus, beyond perhaps planning for a future with
decreased cognitive function, there is limited benefit
in learning that one will develop the condition. It may
also be considered somewhat unfair to put the
children of patients with fAD in a position where they
know they may have a one in two chance of also
developing a condition which they have seen tear
apart the lives of their uncles, grandparents or other
such relatives.

Treatment of familial Alzheimer’s
disease



As previously mentioned, there is currently no cure for
Alzheimer’s disease; instead, specialists may prescribe
medications which temporarily improve some
symptoms. These include acetylcholinesterase (AChE)
inhibitors such as Donepezil, Galantamine and
Rivastigmine, which prevent the breakdown of
acetylcholine. Acetylcholine is a substance that helps
nerve cells communicate, thus an increased
concentration of it allows for better communication
between neurons and an increased clarity of thought.
Drugs other than AChE inhibitors include memantine
which is prescribed in cases of severe Alzheimer’s
disease and works by inhibiting excess amounts of
glutamate, an amino acid which acts as an excitatory
neurotransmitter in the healthy brain. Other methods
of treatment recommended by the NHS include
cognitive stimulation therapy, cognitive rehabilitation
and reminiscence and life work story, all of which
essentially aim to stimulate areas of the brain that still
work, allowing them to help out areas of damaged
neurons. (National Health Service, 2021)

Advances in radiologic methods have also led to an
improved ability to monitor the progression of
Alzheimer’s in patients. As Alzheimer’s disease,
regardless of type, is caused by the loss of nerve cells
or neurons in the brain, patients with Alzheimer’s
often present with shrunken neural tissues. The
amount of shrinkage and thus neural tissue death in
the brain may therefore be observed through MRI and
CT scans and be used to monitor the impact of the
disease on each patient.

Importance of researching
familial Alzheimer’s disease
Familial Alzheimer’s is responsible for less than 1% of
all Alzheimer’s disease cases; moreover, unlike most
causes of dementia, old age is not necessarily a risk
factor for the condition, meaning fAD is highly unlikely
to become more common as our population ages. 



Yet, perhaps ironically, a focus on fAD as opposed to
any other leading cause of dementia would
potentially have the most significant impact in
lessening any future strain on primary and secondary
services within the NHS. For example, the discovery
of the amyloid precursor protein and gene has led to
the proposal of the amyloid cascade hypothesis,
which has undeniably changed the way in which we
are developing medicine for Alzheimer’s in general.
This hypothesis proposed that mutations in a gene or
external environmental stimuli result in altered
amyloid production and thus aggregation of this beta
amyloid. These aggregates or clusters are then
thought to lead to abnormal folding of the tau
protein, in turn leading to tau tangles forming and
eventually dysfunction and loss of brain cells (Hardy
& Higgins, 1992, p184 - 185). The hypothesis has had
a significant influence on research, leading to the
development of experimental therapies which aim to
tackle production of amyloid beta directly or clear it
from the brain. Similarly, the identification of the APP
gene has allowed researchers to culture cells which
specifically synthesise the amyloid precursor protein,
which may in turn be isolated and introduced to both
in vitro cultures and small mammals. Such treated
samples may be used to trial new drugs for efficacy
and safety at the preclinical stage, or may allow for an
accelerated view into how and where in the mammal
brain amyloid tends to build up.

The genetic nature of familial Alzheimer’s Disease
also carries the unique advantage of allowing
researchers to observe and trial drugs on patients
before the onset of any symptoms. Recent imaging of
the brains of presymptomatic patients with fAD have
found that brain shrinkage can occur up to 25 years
prior to the expected onset of symptoms (University
College London, 2016). This new perspective on the
disease has allowed scientists to develop and trial
new biomarkers to use in the identification of 



amyloid and tau proteins and may over time inform scientists when the condition
may first be detectable in vivo or when may be best to start intervening. 

It is quite clearly evident that, despite being a relatively rare condition, research
into fAD has and will undoubtedly continue to shape how we treat all forms of
Alzheimer's disease. If any one of the hundreds of disease-modifying treatments
currently being trialled to cure Alzheimer’s disease is found to work, the
implications on global health and care systems will be profound. The number of
patients needing lifelong medication would decrease, the need for social care
services may decrease also and, perhaps most importantly, the nightmare of not
being able to live a life without constantly forgetting where you are, who you are
with or what you are doing may end for millions globally.



Amelogenesis imperfecta is a
developmental disorder of the teeth.
Teeth with this condition are abnormally
small, discolored, dented or grooved, and
easily worn and broken. These defects can
affect both adults (who have permanent
teeth)and babies (who have smaller whiter
looking primary teeth). 

Depending on the subtype, it can be
inherited as an X-linked, autosomal
dominant, or autosomal recessive genetic
trait. AI affects 1 in 700 people and can be
inherited in the form of autosomal
dominant, recessive, or X-linked bit
repetitive, could remove 1 sentence.
Autosomal linkage only occurs on the
autosomes (any chromosome that isn’t a
sex chromosome). During meiosis, two or
more genes on the same autosomal
chromosome are not classified
independently. Instead, they are
combined and remain together in the
original parent combination. 

THERE'S MORE TO TEETH THAN CAVITIES
AND BRACES?!

All of these linked genes are passed
on to the offspring (via the gamete)(3).
The primary distinction between
autosomal dominant and autosomal
recessive disorders is that in
autosomal dominant disorders one
modified copy of the gene is sufficient,
whereas in autosomal recessive
disorders both genes are altered. It
means that you need a copy. 

Clinical researchers typically
categorize AI into four basic
categories, each with 17 subgroups.
The main types are distinguished by
clinical appearance, radiographic
appearance, and enamel thickness,
while subtypes are distinguished by
inheritance and genetic mutation.
The major types of Amelogenesis
imperfecta are hypoplastic(type
I);hypomaturation(type
II);hypocalcified(type III) and
hypoplasia(type IV).

Mahi Nigam



(A)Type I hypoplastic AI is distinguished by small to
normal crowns, upper and lower teeth that indicate
disengagement (poor bite), and teeth in the colour
range from cream to yellowish-brown. Tooth enamel
thicknesses vary from thin and smooth to regular
with grooves, lines, and/or indentations. 
(B)In hypomaturation AI an open bite with tendered
and sore teeth that are creamy-white to yellow-
brown with a rough surface can be noticed. The
enamel is of relatively normal thickness but is
chipped or scraped. 

(C)Hypoplasia is usually distinguished by smaller-
than-normal teeth, ranging in colour from white to
yellow-brown, and teeth that appear mottled or
spotted. Enamel is thinner than normal, has a
significantly lower density (low mineralization), and
has dents. (D)Mixed AI phenotypes are fairly
common. A near-normal enamel volume is described
in this example by multiple focal pits, most prominent
in the inserted image, with various stains including
focal opacity, but there is no premature fracture that
exposes dentine on the enamel. 

To make it clear, dentin is the layer of material just
below the enamel of the tooth. It is yellow and
resembles tooth enamel. However, because the
enamel is largely transparent, it is thought that the
dentin is what gives the tooth colour. (6)Dental
enamel is a mineralised tissue that consists of
hydroxyapatite crystals that are unusually large and
well-organized. 



Causes of Amelogenesis 
Imperfecta 
Amelogenesis imperfecta can be caused by mutations
in the AMELX, ENAM, MMP20, and FAM83H genes. The
AMELX, ENAM, and MMP20 genes code for proteins
that are required for proper tooth development. Most
of these proteins are involved in the formation of
tooth enamel, a hard, calcium-rich material that forms
the outer protective layer of each tooth. The function
of the protein produced by the FAM83H gene is
unknown, but it is thought to be involved in the
formation of tooth enamel. Mutations in one of these
genes can alter the structure of the protein or prevent
it from being produced. As a result, the enamel can be
unusually thin or soft, yellow or brown. Teeth with
defective enamel are weak and vulnerable to damage. 

Most genetic disorders are determined by the status
of two copies of the gene. One is obtained from the
father and the other is obtained from the mother.

This formation is highly controlled by the interactions
between several organic matrix molecules, including
enamelin. 



In the image above, it can be seen that if the dad is
affected then all the daughters are affected and the
sons are never affected. This is because
Amelogenesis imperfecta (tooth defect) shows an X-
linked dominant trait. If a man with X-linked disease is
reproductive, he passes the altered gene to one of
the carrier's daughters. A man cannot pass the X-
linking gene to his son because he always passes the
Y chromosome, not the X chromosome, to his
offspring. 

X-linked hereditary disease is a condition caused by
an abnormal gene on the X chromosome and
appears primarily in men. Women whose genes are
altered on one of the X chromosomes are carriers of
this disorder. Carriers usually show no symptoms
because women have two X chromosomes and only
one has an altered gene. A man has an X
chromosome that he inherits from his mother, and
when a man inherits an X chromosome that contains
a modified gene, he develops the disease. In each
pregnancy, carriers of X-linked disease appear to be
affected by a 25% chance of having a daughter of a
carrier like her and a 25% chance of having a
daughter who is not a carrier. There is a 25% chance
that you have a son without the disease and a 25 %
chance that you have a boy who is ill and affected. 

What are the possible
treatments for Amelogenesis
imperfecta?

Amelogenesis imperfecta needs to be diagnosed by
an oral exam to assess the enamel. For this, your
dentist needs to take an X-ray both inside and
outside your mouth but the diagnosis can be made in
just one glance usually.
A radiographic exam can help your dentist see the 



comparison between the enamel and dentin of your teeth. This will help aid In
assessing the density of your tooth enamel. In most cases, extensive dental care is
required and often places a significant financial burden on the individual or his or
her family.

Although there isn’t any standard treatment for AI, examples of a few treatment
options are:
Bonding - Porcelain veneers are attached to the teeth to fill in the gaps. This
treatment is usually provided for people with hypoplastic amelogenesis imperfecta
because their teeth are strong enough to hold onto the bond.
Full crown restoration - This is done to restore the tooth’s shape and size by
placing a tooth-shaped cap over an existing tooth.
Low sugar diet - This will help prevent cavities and gum disease 
Orthodontic treatment - People often need orthodontic treatment such as
braces to get the teeth in a better position for restorations.

Therefore, if the teeth with Amelogenesis imperfecta are left untreated then the
teeth and enamel can break. 
Amelogenesis imperfecta has significant psychosocial effects on individuals
concerned, including children. Dentists should consider the social implications for
these patients and intervene to alleviate their suffering. Full-mouth rehabilitation
of AI patients necessitates knowledge of the disease, management strategies for
severely damaged dentition, maxillo-mandibular physiology, and dental materials
science. 



INFLUENZA OVER THE YEARS

Fevers / chills 
 Coughs
 Sore throat 
 Runny or stuffy nose 
 Pain in muscles and limbs 
 Headaches 
 Feeling tired (fatigue) 

Symptoms:

Influenza (flu) causes mild to severe
illness and can sometimes be fatal
and dangerous. The flu is different
from the cold. Influenza usually
develops suddenly. People with the
flu often experience some or all of
the following symptoms: 

Some people can have vomiting
and diarrhoea, which is more likely
to occur with children than in
adults.

Influenza is caused by one of
several closely related viruses in the
Orthomyxoviridae (a group of RNA
viruses).Influenza viruses use RNA
structures to control the splicing of
viral genes and facilitate the
rearrangement of eight genomic
segments. This is the process
leading to a new pandemic strain.
(5)The influenza viruses can be
classified into these types: A,B,C
and D. These significant types
generally cause similar symptoms,
but because they are completely
antigenically unrelated, one type of
infection does not immunise
another. The virus causes a large-
scale influenza pandemic, and the B
virus causes smaller, more localised
outbreaks. The C virus only causes
mild respiratory illness in humans.
Influenza D virus is not known to
infect humans and has only been
observed in pigs and cattle.
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In between the global epidemics known as
pandemics, influenza viruses undergo a continuous
and rapid evolution (a process called antigenic drift)
caused by mutations in the genes that encode
antigen proteins. On a regular basis, the virus
undergoes major evolutionary changes (antigenic
discontinuous mutations) by acquiring new genomic
segments from another influenza virus, effectively
subtyping them into new subtypes. The evolution of
the virus is facilitated by animals such as pigs and
birds that act as reservoirs for the influenza virus.
When pigs are simultaneously infected with various
influenza A viruses such as humans, pigs, and birds,
genetic rearrangement can occur. This process
creates a new strain of influenza A.
Influenza which has newly emerged typically is more
infectious in humans as it contains novel antigens
which humans aren't fully prepared for as a result,
there is no immune defence (this could be in the
form of having already existing antibodies to combat
influenza). When a high proportion of the population
forms immunity through antibodies that are being
produced, which can help neutralise the new virus,
The virus becomes less infectious and less fatal.

1918 Influenza Pandemic

The 1918 influenza pandemic also known as the
Spanish flu is caused by the H1N1 virus with the
genes of avani origins and is transmitted by a type of
bird. The Spanish flu was a serious pandemic.
Influenza types A and B are the cause of the seasonal
influenza pandemic (outbreak in the community).
Type A influenza is the only form of influenza known
to cause a pandemic (outbreaks
worldwide).Furthermore, since the virus was fairly
new at the time, not a lot of people had some level of
immunity to the disease. 
 



 Between the years 1918 and 1919, the Spanish flu
infected approximately 500 million people worldwide.
This was about 33% of the world's population at that
time. In addition to this, the Spanish flu killed about 50
million people. The first case was detected in the
United States of America with famous historian Alfred
W Cosby stating he believed it originated from Kansas.
To further add to this, it is said that about 675,000
deaths had happened in the United States. The
Spanish flu was especially harmful to infants under
the age of 5 and people over the age of 65.In addition
to this, As a result of the Spanish flu, many had died of
pneumonia and other respiratory illnesses with some
people dying the day they received the illness.

Spanish flu vs Coronavirus

The Spanish flu and the COVID 19 virus, although not
the same, share similarities in that they are both
respiratory viruses that are transmitted by inhaling
infected respiratory droplets. COVID 19 is an
infectious illness caused by the SARS-CoV-2 virus. In
addition to this, they both cause and can cause acute
respiratory distress syndrome (ARDS). It is important
to note that coronavirus killed just as many people in
the United States as the Spanish flu. However,
because the US population is now three times that of
1918, the Spanish flu has killed a greater percentage
of Americans than COVID 19 had ever had. In general,
the cause of death was that people with the Spanish
flu died of pneumonia and people with COVID 19 died
of multiple organ failure. Even those who developed
ARDS after being infected with the virus had a 100%
mortality rate for the Spanish flu, compared to 53.4%   
for COVID 19, because there was no cure for the
infected. Furthermore, the Spanish flu was also more
dangerous to healthy young people, compared to
COVID 19 which affects people over the age of 65 who
have other illnesses up to the delta type, which infect
younger and healthier people than the previous
COVID19 type.



Hong Kong Flu (1968 Influenza Pandemic)

The 1968 pandemic was caused by the emergence of a virus known as influenza A
subtype H3N2. The virus is believed to have evolved from the influenza strain that
caused the 1957 pandemic known as the Asian Flu. The 1957 pandemic influenza
virus, or influenza A subtype H2N2, is thought to have caused H3N2 through a
process called antigen discontinuous mutation, in which the hemagglutinin (H)
antigen (a substance that stimulates the immune response) attaches to the outer
surface. One of the viruses has to undergone a genetic mutation to produce a
new H3 antigen. Individuals who were exposed to the 1957 virus appear to have
retained immune defence against the 1968 virus, as the new virus carried the
neuraminidase (N) antigen N2. This would be a better explanation as to why the
1968 outbreak was much milder in comparison to the 1918-19 pandemic.

In conclusion, there have been many accomplishments in the development of
influenza vaccines and antivirals for the prevention and treatment of influenza
and there have been systems put in place to ensure that there is not another
influenza outbreak as severe as those like the Spanish and Hong Kong flu.



Ebola Virus Disease (EVD), also known as
Ebola haemorrhagic fever, is a fatal
disease in humans and is spread via wild
animals, known as vector organisms.
Fatality rates are high at approximately
50% but have varied up to 90% in certain
outbreaks in the past. Ebola is a modern
example of nature's ferocity and
ruthlessness but also a wake-up call to
humanity to improve its medical and
social infrastructure. One such outbreak
occurred in West Africa during 2014-2016.

2014 - 2016 West Africa
Outbreak
In December 2013, the first case, or index
patient, was discovered. Bats are
suspected to have infected an 18-month-
old boy from a small community in
Guinea. On January 24, 2014, an official
medical notice was issued to the district
health authority after five further cases of
fatal diarrhoea were reported in that area.
The Ebola virus quickly spread to Conakry,
Guinea's capital, and on March 13, 2014,
the Guinean Ministry of Health issued an
alert for an undiagnosed sickness.

 The Pasteur Institute in France verified
the disease as EVD caused by the Zaire
ebolavirus shortly after. The WHO
announced an EVD outbreak on March
23, 2014, with 49 confirmed cases and
29 deaths. The virus would then go on
to take the lives of more than 11,000
lives and exposed the fragility of the
Central African Republic and Republic of
Congo as unable to cope with the
endless number of patients and
maintain hygienic and sanitary
treatment environments.

Pathology

The Ebola virus contains RNA, a form of
genetic material that is similar to DNA
and contains the instructions for
constructing new virus particles. Viruses
are not technically living because they
are incapable of multiplying without
assistance, unlike animals and plants,
which use DNA as a storage of
information.

EBOLA - OUTBREAK, PATHOLOGY AND
PREVENTION Jassim Araim



As a result, viruses enter the cell through one of
these channels, utilising one of the nutrient 
 pathways. The Ebola virus exploits use of
macropinocytosis, a non-specific engulfing
mechanism that enables the virus to be "ingested"
by a wave-like motion of the cell membrane.

 
Quarantines

When the virus enters a cell, it uses the cell's own
mechanisms to replicate itself. This appropriation of
the cell's replicating machinery frequently occurs at the
expense of the cell's ability to synthesise all of its own
required organelles, resulting in the cell's death or
inability to function properly. The viral pieces "bud"
from the cell, via exocytosis, after all of the pieces for a
new virus have been completed, using the cell's own
membrane to form a capsule for safe transport to new
cells nearby.

'The image on the left shows how
Ebola virus infects human cells'

 

 To make new viruses, the virus must infect a living
cell and use the host cell's machinery, namely its
organelles such as the ribosomes. To enter a cell,
Ebola must get through the cell membrane, which
serves as a protective barrier between the cell and its
surroundings. However, all cells require nutrients,
which must be able to enter the cell by one of these
channels.



Fever, headache, and muscle pain are the most telltale
symptoms of the Ebola virus, which are followed by
vomiting, diarrhoea, and internal bleeding. The virus
targets specific cell types after entering the body,
including liver cells, immune system cells, and endothelial
cells, which line the inside of blood vessels. Ebola virus
glycoprotein is a protein produced by the virus while
inside the cells. This glycoprotein can interfere with cell
adhesion, making it difficult for cells to adhere to one
other and to a scaffold called the extracellular matrix,
which helps to hold cells together in healthy tissue. 

The virus infects blood vessel cells, which causes the
vessels to become leaky, leading to haemorrhaging and
internal bleeding. The body's capacity to remove poisons
from the bloodstream is limited by targeting liver cells,
and Ebola has the chance to rapidly spread by infecting
the immune system, whose cells circulate throughout the
body. Infection of bodily cells over time can lead to organ
failure, and significant loss of electrolytes, blood plasma,
and fluid can result from fever, internal bleeding,
diarrhoea, and vomiting. Death is inevitably brought on
by internal haemorrhage, organ failure, and shock.

Prevention
Since the first case was recorded, scientists and medical
professionals started keeping track of all potential
transmissions. The vaccine has to be administered to
front-line healthcare workers, persons who had direct
contact with confirmed Ebola cases, and those people's
connections. It was challenging to keep the vaccine
secure and make sure the appropriate people received it
as a temperature of - 70°C must be maintained for the
vaccine. In a remote location with unstable electricity,
this is a challenging and expensive task. Refrigerators
and generators had to be brought into the area via
helicopters in addition to the vaccine. To test samples
and confirm Ebola cases, it was necessary to construct
isolation and treatment facilities, set up mobile
laboratories, and educate local laboratory technicians.



As shown, the response was not only based upon the synthesis of the vaccine as in
order for the treatment to be effective it had to be efficiently and fairly distributed
Better public health initiatives were equally as important in limiting the outbreak as
the immunisation, which had helped to save countless lives. To stop the virus from
spreading, treatment facilities and isolation areas were established, and face masks,
gowns, and gloves were worn. Safe burial procedures and passenger screening at
domestic and international ports and airports both contributed to reducing the
spread of the virus. In previous epidemics, survivors were occasionally shunned by
their families and neighbours, thus there has also been action to reintegrate them into
their society. In hindsight, it is evident that prevention of the Ebola virus not only
referred to the reduction of infection rate but the effective long-term management for
those communities affected as many communities were left with long lasting, social
and economic consequences, e.g. those afflicted found it difficult to go back to work
and local businesses were found to go out of business to do understaffing etc.
However, the epidemic was shown to be a wake-up call to the WHO to improve public
health measures and education of disease prevention in rural or isolated communities
and as a result, fewer epidemics in West Africa have arisen.

'Total Cases during first 21 days
of Epidemics'

 



100 YEARS AFTER THE EPIDEMIC:
ENCEPHALITIS LETHARGICA

The encephalitis lethargica epidemic
ravaged Europe in 1916 and 1917 and
survived up until 1930. It is a neurological
syndrome that affected an estimated one
million people world wide. Those who
survived having encephalitis lethargica
were left to deal with permanent
psychological harm as well as being
labelled as Akinetic ( Being akinetic refers
to a lack of the ability to move the muscles
normally).

In late 1916 , Dr Constantine Von
Economo was treating patients who had
been admitted to the psychiatric-
neurological clinic in the university of
Vienna for meningitis , multiple sclerosis
and delirium .He began noticing that none
of these patients suffered from any known
diagnostic schemes and that all of the
patients that he was treating had very
visible lethargy. This led him to add a new
entry into the 1917 manuscript that was
titled “ encephalitis lethargica” and this
was based on the uniqueness of the
symptoms that were presented .

At the same time as Von Economo was
dealing with his patients in Vienna, a
French Physician known as Rene
Cruchet was treating his patients in a
military hospital for neuropsychiatric
conditions. Cruchet also identified the
uniqueness of the presented symptoms
and published his own description of
the disease that was very similar to the
definition that was presented by Von
Economo.

Following both of these articles , many
more articles began emerging around
Europe with approximately 9000 articles
being published on Eencephalitis
lLethargica . A man by the name of
Crookshank also identified many other
epidemics throughout history that
resembled the appearance of
Eencephalitis Llethargica and could
possibly have been the same disease.
These epidemics included the English
Ssweats that affected England in 1529 ,
Mal Mazzuco that decimated Italy in
1597, as well as Nnona which was an
epidemic that also overwhelmed Italy in
1890-1891. Other epidemics that were 

Vandit Nanavaty



mentioned included the Kreibelkrankheit and Rafania .

By 1919 , Encephalitis Lethargica had taken over most of
Europe , United States of America , Canada , Central
America and India. There have been no mass
occurrences of this disease since the 20th century;
however, the odd case does emerge occasionally.

How was the disease presented ?

This disease typically had two phases , these being the
acute and the chronic phases. The acute phases would
have symptoms that would change from day to day or by
hour to hour. It usually consisted of an excessive amount
of sleeping , movement disorders , fevers and disorders
related to ocular motility ( ocular motility refers to the 12
extraocular eye muscles and their effect on the
movement of the eye ) .

There were a vast array of symptoms that were
presented in the acute phase and so Von Economo
categorised acute Encephalitis Lethargica into 3 forms :
somnolent-ophthalmoplegic, hyperkinetic and
amyostatic-akinetic. The most common form was
somnolent-ophthalmoplegic in which patients were
presented as dazed , confused and delirious and there
were signs of mild irritation . The most distinct feature
was the excessive desire to sleep and when they slept ,
they would sleep for an excessive amount of time .
Despite this , they were awoken easily and were aware of
everything that happened around them as they were in a
state of pseudo-somnolence. Cranial nerve palsies (a lack
of nerve function) were also associated with this form.
which is a lack of nerve function. Somnolent -
Ophthalmoplegic Encephalitis Lethargica had the highest
mortality rate of all 3 forms with a mortality rate of 50 %. 



The hyperkinetic form of acute Encephalitis
Lethargica started off with a manic phase in which
the patient suffered from chorea (involuntary and
unpredictable ) movements ), vocalisations ,
myoclonic twitches ( involuntary jerking of muscles).
This was typically followed by the hypomanic phase
in which the patient would experience restlessness ,
weakness and fatigue . The patients during this
phase would typically feel pain in the face and limbs
and would often experience day-night sleep cycle
reversal.

The hyperkinetic form of acute Encephalitis
Lethargica started off with a manic phase in which
the patient suffered from chorea (involuntary and
unpredictable ) movements ), vocalisations ,
myoclonic twitches ( involuntary jerking of muscles).
This was typically followed by the hypomanic phase
in which the patient would experience restlessness ,
weakness and fatigue . The patients during this
phase would typically feel pain in the face and limbs
and would often experience day-night sleep cycle
reversal.

The final form of acute Encephalitis Lethargica is the
amyostatic-akinetic acute Encephalitis Lethargica
This was the least common of the 3 forms and was
typically characterised by rigidity and lack of
movement ,however, despite this the patients did
not seem to be weak in any form . These patients
were still mentally stable intact but would find it hard
to display this emotion due to the rigidity in the face .
The recovery time for this form of the disease could
be slow or rapid so it would be hard to estimate how
fast a patient could have been cured at the time but
the disease could last for several months.



The chronic phase would usually mean that there were
usually Parkinson's-like symptoms emerging and would
happen months if not years after the accurate phase
began. It typically developed 1-5 years after the acute
phase but could develop straight after or even a decade
after .

 As well as the Parkinson's-like symptoms , other
common features were also oculomotor abnormalities ,
sleep disturbances , involuntary movements , speech
and respiratory abnormalities and psychiatric disorders.
In the decades after the emergence of the disease, it was
thought that as many as 50% of all Parkinson's cases had
a direct link to encephalitis lethargica .

How was it transmitted ?

At the time , there was no clear idea as to what caused
Encephalitis Lethargica and so it was difficult to
determine a conclusion . Thus there were many different
theories that were proposed as to how the disease
spread from person to person. Clear evidence as to the
transmission methods of Encephalitis Lethargica was the
incident at the Derby and Derbyshire rescue and training
home for girls in 1919 . In this home , 12 out of the 21
girls who lived in that home developed Encephalitis
Lethargica and 6 out of those 12 girls died within 10 days
. It was later determined by epidemiologists that indeed
the disease was transmitted from one person to the
next.

This proved the idea that this disease was contagious
and there were many more cases that came to light to
support this claim . Despite this , there were just as many
cases that worked against this theory suggesting that
Encephalitis Lethargica was not contagious . 



For example: A family with 5 children were affected
when one of the children developed the disease ,
and despite this the mother , father and 4 other
children were unaffected . If they had all lived in the
same house and one person developed a contagious
disease , it would be logical to assume that the other
people in the house would have an increased chance
of developing it as well . However this was not the
case , thus this case provides discreditation to the
widely accepted theory .

How was it treated ?

In 1929, a report was published in which there were
listed approximately 80 different treatments for
Encephalitis Lethargica; however these were not as
effective as they were thought to be with the acute
phase of the disease. Roughly ⅓ of patients died
within the acute phase , ⅓ survived without
developing into the chronic phase and the remaining
⅓ survived but did develop the chronic stage.

Before the 1960s , the most common and widely
accepted practice to treat the Parkinson's that
developed as a result of the chronic form was the
use of anticholinergic agents . These block the
actions of acetylcholine which is a neurotransmitter .
Blocking the actions of this neurotransmitter allowed
for the prevention of involuntary muscle jerks and
movements . 

After the 1960s , an amino acid known as L-Dopa ( or
L-3,4-dihydroxyphenylalanine ) began to be used . It
was described by physicians who used this method
of treatments that their patients were like “ extinct
volcanoes” who “erupted back to life” . However the
usage of L-Dopa was short lived as many of the
patients experienced side effects like chorea, tics and
emotional instability.



After many dramatizations of Encephalitis Lethargica including a film version of the
1973 book , “awakenings,” that was developed in 1990 and starred Robin Williams
and Robert De Niro and depicted the patients who received L-Dopa , it is still unclear
to this day what caused Encephalitis Lethargica . Without knowing a proper cause , it
is near impossible to determine a treatment or to find out whether there is a chance
that the epidemic would return, which is something we are still in the dark about .
Encephalitis Lethargica has been named by many medical officials as one of the
biggest mysteries of the 20th century.
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HEROES TURNED VILLAINS - AUTOIMMUNITY
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