King’s College London found ‘magic mushroom’ drug can be safely used to treat depression

Psilocybin can be isolated from the Psilocybe mushroom, also known as magic mushrooms, to
possibly help people with treatment-resistant depression and PTSD.
Recreational use of the drug has led to it being prohibited in the UK as a Class A substance, but
scientists believe it could have powerful therapeutic uses when administered in groups overseen by
trained psychotherapists.
Research from King's College London, in partnership with COMPASS Pathways, has now
established that doses of either 10mg or 25mg can be safely administered to up to six participants
simultaneously in controlled settings. It was given to patients within a controlled setting alongside
talking therapy and is being considered a potential treatment for issues such as treatment-resistant
depression (TRD) and post-traumatic stress disorder (PTSD).
Current treatment options for these conditions are ineffective or partially effective for many people,
resulting in significant unmet needs. Early research has indicated a potential for psilocybin therapy
to treat these groups, but no trials have been undertaken at the scale needed for regulatory approval
to make the therapy available.
This trial is the first of its kind to investigate the simultaneous administration of psilocybin. 89
healthy participants with no recent use of psilocybin were recruited. 60 of these individuals were
randomly picked to receive either a 10mg or 25mg dose of psilocybin in a controlled environment.
Furthermore, all participants were provided with one-to-one support from trained psychotherapists.
The remaining 29 participants were the control group and received a placebo as well as
psychological support.
Participants were closely monitored for six to eight hours following administration of psilocybin
and then followed up for 12 weeks. During this time, they were assessed for a number of possible
changes, including sustained attention, memory, and planning, as well as their ability to process
emotions.
Throughout the study, there were no instances of anyone withdrawing from the study due to an
adverse event, and no consistent trends to suggest that either of the psilocybin doses had any shortor long-term detrimental effects on participants.
The investigators have since completed Phase II of the study, which has explored the efficacy and
safety of psilocybin in people living with TRD and PTSD, and are analysing the data.

Dolly: The Sheep That Saved Stem Cell Research

Born on the 5th of July 1996 at the Roslin Institute in Scotland1, Dolly the sheep (named after
famed American country singer Dolly Parton2) is one of the most well-known animals in history.
Her existence proved an important point within the world of science and her legacy has led to many
more discoveries within stem cell research.
However, the distinction must be made that Dolly was not the first ever animal to be cloned. Cows,
frogs, lizards, and even sea urchins were cloned before Dolly, using forced embryo twinning and,
later on, nuclear transfer. What sets her apart from the rest is that she was the first ever mammal
cloned from an adult somatic cell (that of a mammary gland), something that scientists previously
believed to be impossible3. So why was this so important, and why did Dolly’s creation have such a
huge impact on the scientific world?
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To begin answering that question it is
important that we set out a timeline for the life
of Dolly the sheep. Dolly’s existence was
released to the public on the 22nd of February
1997 to a “frenzy of media attention”4, she was
the only one of 277 trials that was carried to
term and, according to Utah University, “Her
arrival started conversations about the
implications of cloning, bringing controversies
over human cloning and stem cell research into
the public eye”5. After Dolly’s birth the Roslin
Institute used a slightly modified technique to
clone sheep who produced blood clotting factor
IX in their milk, though these sheep were
never used commercially6.

Shimya Yamanaka, who goes between the
University of California, San Francisco, and directing the Center for iPS Cell Research and
Application (CiRA) at Kyoto University in Japan, stated that Dolly inspired him to look into doing
his own research into stem cells7. He won a Nobel Prize in 2012 for inventing a way to turn back a
cells biological clock and allow them to differentiate into other type of cells, this procedure is viable
for human cells and thus created a substitute for embryonic stem cells. These cells now form most
of the basis of modern stem cell research8.
Yamanaka’s discovery is just one of many that came after Dolly the sheep. The Roslin Institute’s
pioneering discovery set the basis for future stem cell research and could lead to the discovery of
cures for common diseases like cancer, Parkinson’s, and Alzheimer’s or even to the cloning of a
person—but many within the industry are very dismissive, with scientist Robin Lovell-Badge, CBE,
FRS FMedSc saying “We’d have to know an awful lot more about reprogramming and how to make
it 100 percent efficient, I have never thought of a good enough reason for a human being”9.
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The Origins of Studying the Abyss

Life is extremely prevalent in the ocean,
however the species most commonly seen
are only found in the upper parts of the
ocean, where light can penetrate the salty
water and give oceanic plants and
phytoplankton the energy they need to
photosynthesise, and generate the necessary
energy and resources which almost all of
the ocean and terrestrial land relies upon.
This light can only penetrate the ocean so
far: after 200m the light is very dim, in an
area called the twilight zone. The twilight
zone ends after 1000m, after which you
enter the midnight zone where there is no
light at all for the next 3000m. However life is
quite abundant here; next is the abyssal zone,
between 4000-6000m where the water is
almost freezing and the density of life is very
small. Below this is the hadal zone, these depths are reached only by trenches and the life here is
highly specialised for the extreme pressures and low oxygen. Where there is little or no light, a
major food source is marine snow, organic debris which fall all the way down to the bottom of the
ocean.
Nowadays we know of 17,000 marine species which
live in depths below 1000m, with estimates of
species reaching 300,000,000 at a maximum!
Obviously life is able to exist in the deep sea, but
this was not widely accepted until the 20th century,
as many scientists believed the conditions in these
depths were too extreme. This fallacy started with
Edward Forbes, a British naturalist, who in 1841
started trying to measure the depth of the ocean in
the Aegean sea located between Greece and Turkey.
With his rudimentary equipment he picked up
animals as far as 420 metres; the data he gathered
showed the abundance of life decreased the further
down he sampled, so he made the hypothesis that
animal life below 550 metres was impossible. This
outcome is partly due to the fact his equipment
wasn’t great, mostly getting clogged up with mud, and that the Aegean Sea is quite starved for
resources, so life isn’t very abundant at any ocean layer. Despite this, Forbes’ reputation allowed
this idea, the Azoic Hypothesis, to be settled in scientific knowledge.

The Azoic Hypothesis managed to hold on despite evidence to the contrary. Thirty years before, in
1818, Captain John Ross had hauled up animals such as basket sponges and worms from over
1000m down, although this evidence was disputed over the unreliability
of John Ross’ claim. Many other naturalists and biologists dredged up animals from the deep,
although most were ignored or dismissed. George Charles Wallich hauled starfish from 2300m
down, which kickstarted a string of events leading to two fellows of the Royal Society of London,
Charles Wyville Thomson and William Carpenter, trying to disprove him with better hauling
equipment; they ended up hauling much more wildlife than Wallich. This led to the end of the Azoic
Hypothesis around the start of the 20th century.
The first adventurers to witness the wonders of the deep were William Beebe and Ortis Barton in
the Bathysphere, a spherical metal vessel which protected the two from the immense pressures of
the ocean, with three 20cm diameter windows and a 250 watt spotlight to light the depths. They
documented vast life and unknown species, cementing the idea that life was indeed abundant in the
deep.
The deepest point in the ocean is the Challenger Deep in the Mariana Trench. In 1952 Don Walsh
and Jacques Piccard dived in their submersible, the Trieste, to the Challenger Deep, and in 2020
Kathryn D. Sullivan and Vanessa O’Brien were the first women to visit it. At this depth, the calcium
in many organic structures, such as skeletons, would dissolve, and conditions are unbelievably
hostile, with pressures reaching 8 tonnes per square inch. Despite this, life prevails and small
animals such as amphipods, sea cucumbers and a few others thrive.
Hydrothermal vents present a unique opportunity for life,
one without the need for photosynthesis. Hydrothermal
vents form when water flows through cracks in the sea bed
in volcanically active areas, being super-heated by the
magma and rush up, bringing minerals trapped in the crust
with them. Chemosynthesis is performed by certain species
of bacteria, turning the minerals, sulfides and methane into
the important molecules needed for life. Many animal
species swarm around these vents, sometimes as densely as
life in a tropical rainforest. These animals can store these
bacteria in specialised organs in their body, such as the
trophosome of giant tube worms, or on their surface, like
the yeti crab’s hairy claws, providing vital protection for the
bacteria and food for the animals, an example of symbiosis.
There is still so much we don’t know about the deep areas of the ocean, but this
field of study is on the rise, and new technologies to study this mysterious part
of the planet are constantly being developed. In the future our expectations of life
will continue to be shattered as we study the abyss.
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Addiction? more likely than you think

A fresh start to the new year calls for a new list of resolutions, with a reawakened motivation to
pursue and achieve goals. If you settled with the ‘more exercise’ route, you've never had a unique
experience in your life as around 71% of people chose this as their new year's resolution for 2016,
according to a ComRes poll. However, as quick people are to make resolutions, they are just as
quick to give up on them, around 80% of people fail their resolutions by the second week of
February. This can be due to many reasons which can include burnout but also classic causes
such as vague targets and unrealistic goals. Merely saying ‘exercise more’ is vague and can make
the goal setter lose motivation early on - it is rarely successful. Specific targets like a monthly goal
can prevent the abandonment of a resolution, which can hopefully evolve into a habit.
Neuroscientists have identified that our habit making behaviours are thanks to a part of the brain
called the basal ganglia, which is strongly connected to various parts of the brain such as the
cerebral cortex and thalamus. Scientists have connected the acquisition of autonomic activities,
habits, to the basal ganglia which have important roles in reinforcement learning.
Eugene Pauly suﬀered from encephalitis, a viral infection that inflames the brain, in Eugene
Pauly’s case, his hippocampus was severely aﬀected. Despite this, Pauly was still able to create
habitual and routine tasks. Upon further investigation in the form of an MRI scan, it was found that
his basal ganglia wasn’t damaged, which suggest its roles within habits and memory and can
explain how Pauly was able to walk around the block by himself and walk his way home without
being able to actively recall his address. This study showed how the process of memory and
formation of habits is more complicated than originally thought and was not solely reliant on the
hippocampus. Even with damage to the hippocampus, Pauly still had the capacity to form habits.
Researchers at MIT have discovered a simple neurological loop that lies at the heart of every
habit. Which is composed of: a cue, routine and a reward.
The cue reminds you to do something- for example; this
can be an alarm to leave early for school. The follow up
is the routine, which could be walking to school. The
reward can be anything to make you repeat and do the
activity over time. If it is repeated enough it can become
hard-wired into neural pathways, as a result this can be
diﬃcult to break. When the reward pathway is activated,
it releases dopamine, and the release of dopamine feels
good, so the brain will seek out more rewards and more
dopamine. As you continue to follow the cycle these
habits, whether positive or negative, will be ingrained.

resolution for a bit longer.

Forming or breaking a habit is no easy task, but by
understanding how habits are formed, meaningful
changes can be made like sticking to your new years
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When pigs can fly save a life…

Hearty New Year!
The world’s first transplant of a genetically
altered pig heart into a human is the new
landmark for medical science. However, this
can raise a substantial safety and ethical
concerns all over the globe.
Surgeons at the University of Maryland
Medical Centre spent eight hours on the
evening of Friday the seventh transplanting the
heart from the pig into 57 year old David
Bennett, who had been in hospital for more
than a month with terminal heart failure.
On Monday, Mr. Bennett was awake and
breathing on his own, but it was too soon to
call the operation a success. Doctors are
waiting to see how Bennett fares in the
coming days, weeks and hopefully months.
The concept of harvesting organs from animals
to save human lives has a long history.
Advocates see the approach as a way to slash
waiting lists for desperately ill patients, while
animal rights activists see it as dangerous and
ethically abhorrent.

Dr Bartley Griffith with David Bennett, the
world’s first human recipient of a pig heart.

The main risk is immune rejection: even with
organs from human donors, recipients need constant immunosuppression to prevent their bodies
from attacking the transplant. While Mr. Bennett’s pig heart is designed to be less prone to immune
rejection than standard animal organs, it is unclear how well it will be tolerated by the body.
Because the organ comes from another species, Bennett will need more potent immunosuppression
than usual, which comes with its own medical risks.
Research has been underway to overcome the problem, by taking genome editing to another level.
After tweaking pig DNA to remove molecules that trigger immune rejection, scientists have made
precision alterations that remove dozens of retroviruses from pig tissues in the hope that organs will
be safer when they are eventually transplanted.
Could this have been predicted by Malorie Blckman in her book PIG HEART BOY? Could this
spark controversies within ethics and the medical field? I guess pigs can really fly…
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