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This booklet provides an 
insight into the vital work 
funded by Epilepsy 
Research UK.

With the generous help of 
our supporters we are able 
to fund world class research 
that aims to prevent, treat 
and ultimately cure epilepsy. 
Alongside this we have also 
supported studies that aim 
to improve the quality of 
life for people living with 
epilepsy.

Funding Research, 
Transforming Lives reports 
on the ERUK funded 
studies that have recently 
been completed and 
demonstrates the life-
changing potential that  
our projects have.

At ERUK we work tirelessly 
to improve the lives of 
people living with epilepsy 
and to try and prevent 
more people developing 
epilepsy in the future.  
We know that only 
medical research can 
eradicate this most 
debilitating of conditions 
that affects millions of 
people worldwide.

Welcome to 
Funding Research, 
Transforming Lives

Over 600,000 
people in the UK 
have a diagnosis 
of epilepsy - 1 in 
every 103 people.

Epilepsy can be caused by 
a stroke, a head injury or  
an inherent genetic defect, 
but in over 60% of cases 
there is no known cause.

Epilepsy can 
take many 

forms from a 
momentary 

blank spell to a 
dramatic major 

convulsion.

Epilepsy is one of the most 
common neurological conditions.
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60%

Every year 1,100 people 
die as a result of 
epilepsy related causes

1,100
600,000

people in the 
UK are newly 
diagnosed 
with epilepsy 
each year –  
that’s about 
87 people 
every day.

  32,000  



The research we fund is 
often the first step in a 
long journey to developing 
new treatments.

One way we gauge the success of 
these early stage projects is by 
assessing the level of funding they 
subsequently secure from other 
funders to progress the work. 

We have recently completed a study 
that has tracked the research we 
have funded over the period 
2009-2014. In these five years we 
spent £2,784,854 on research 
grants and these projects have 
leveraged a further £9,234,337 in 
follow on funding from other 
sources.  Every pound donated to 
ERUK has therefore generated a 
further £3.32 for epilepsy research. 

This huge return on our investment 
demonstrates our ability to identify 
innovative research at an early 
stage that will ultimately benefit 
everyone with epilepsy.

“The grant from Epilepsy 
Research UK has had an 
enormous impact on my 
research. It enabled us not 
only to carry out experiments 
that have given us 
fundamental insights into the 
regulation of brain excitability, 
but also to secure funding 
from the EU, MRC and 
Wellcome Trust to expand 
our findings and hopefully to 
develop novel strategies for 
the treatment of epilepsy.”
Professor Matthew Walker,  
Institute of Neurology, London

Additionally, as a member of the 
AMRC, our research is regarded to 
be of the gold standard qualifying 
for support from the government’s 
Charity Research Support Fund.  
This enables universities to receive 
up to a 28% uplift on our grants to 
cover their overheads, meaning all 
our funds go directly to research.

Another indicator of the quality of 
the research we fund is the number 
of publications that arise from the 
work.  A total of 72 journal 
publications have resulted from 
ERUK grants during the 2009-2014 
period, 12 of which were in very 
high impact journals such as Brain, 
Nature or Journal of Physiology.  

Further evidence of the quality of 
the work is the number of citations 
the publications have achieved (i.e. 
the number of times the publications 
have been referred to by other 
researchers in their work). In this 
case our publications have been 
cited a total of 789 times to date.

A Good Investment

44 5

789
Citations of ERUK 

funded research

£3.32 Generated 
for epilespy 
research

£1



Epilepsy Research UK has a long history of funding research.  
It began life in the early 90s as two separate charities 
Epilepsy Research Foundation and the Fund for Epilepsy and 
subsequently merged to form Epilepsy Research UK in 2007.

Some of our research successes include:

We are currently funding 28 projects at institutes around the 
UK, in which researchers are investigating new techniques to 
diagnose and treat epilepsy, novel ways of preventing SUDEP, 
cutting-edge methods to improve surgical outcomes and new 
means of improving quality of life for people with epilepsy.

The following projects have recently been completed and 
provide some exciting advances in our understanding of what 
causes epilepsy and how to treat the condition.

Neuroimaging research funded 
by ERUK has been key to 
understanding the brain areas 
involved in language, learning 
and memory in children being 
considered for epilepsy surgery, 
and to making that surgery safer.

Clinical trials of existing drugs  
for the treatment of memory 
dysfunction in people with 
temporal lobe epilepsy are 
underway thanks to support for 
the underpinning research from 
ERUK. 

ERUK funded research has led 
to improved methods in focal 
epilepsy surgery that are being 
used clinically in both the 
National Hospital for Neurology 
and Neurosurgery and Kings 
College London Hospital, and 
may lead to altered practice 
worldwide.

Immunotherapy has been 
discovered to be an effective 
treatment for faciobrachial 
dystonic seizures, a seizure 
disorder affecting the arms and 
face, due to ERUK research.

Far more is known of the 
potential dangers to children 
born to women taking anti-
epileptic due to research 
funded by ERUK. This has led 
the Government to issue new 
guidelines on the prescription of 
anti-epileptic drugs to women 
of childbearing age in order to 
minimise the risk of birth defects.

The most recent advice was 
published in a Drug Safety 
Update from the Medicines and 
Healthcare Products Regulatory 
Agency (MHRA) and its 
independent advisor, the 
Commission on Human 
Medicines in January 2015. 
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Findings

The group discovered that identical 
photostimulation could have either a 
pro-epileptic or anti-epileptic effect, 
depending on the nature of epileptic 
activity that was occurring at that time. 
They also found that suppressing or 
activating a particular type of inhibitory 
neuron produced completely opposite 
effects (curbing or promoting epileptic 
activity) depending on the time interval 
since a seizure had begun. In light of 
these findings, the researchers 
suggest that, as seizure activity 
evolves, the contribution of different 
types of inhibitory neuron changes, 
and that, therefore, the timing of an 
intervention, as well as its action, is 
critical to the effect on epileptic activity.

Significance

These findings greatly increase  
our understanding of the events 
surrounding a seizure, and this will 
potentially lead to the development  
of more targeted epilepsy treatments.  
The hope is that these therapies will  
be more effective than existing ones, 
with fewer side effects, and that they 
will benefit people whose seizures  
are currently uncontrolled.

Background

Anti-epileptic drugs successfully 
control seizures in about two-thirds  
of people with epilepsy, but because 
they act on mechanisms that occur 
throughout the brain, they often cause 
unwanted side effects (e.g. lethargy, 
weight gain, personality changes).  
There is an urgent need for new 
treatments that target pathways that 
are specific to epileptic activity, and 
that do this as early as possible in  
the lead-up to a seizure. However the 
‘events’ that occur just before a seizure 
are still not fully understood, and this  
is a major obstacle to progress. 

The work of Dr Pavlov and colleagues,  
at University College London, focuses  
on the activity of inhibitory neurons (which 
have always been thought to dampen 
excitability in the brain) before and during 
a seizure. Recent findings, both by Dr 
Pavlov’s team and others, suggest that, in 
certain circumstances, networks of 
inhibitory neurons may actually promote 
seizure development. The current 
project aimed to explore this further.

Methods

During the study, the team combined 
seizure detection methods with a 
technique called optogenetics, in living 
and experimental epilepsy models.

Optogenetics allows specific groups  
of neurons to be activated (‘turned on’) 
or suppressed (‘turned off’), with great 
accuracy, by flashing light of a certain 
wavelength on them. This is called 
‘photostimulation’. The group used 
optogenetics to target different types 
of inhibitory neuron and find out more 
about their role in seizure activity.

Gaining important new insights 
into how seizures begin
£138,634 grant awarded in 2013
Principal Investigator: Dr Ivan Pavlov
Institution: University College London
Scientific title: Optogenetic control of GABAergic 
interneurons during epileptiform activity
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“This grant has allowed our team to make important 
advances in the mechanistic understanding of  
seizures. The findings we have made will guide future 
research and will be fundamental to the development 
of better-targeted treatments. The grant has allowed 
me to establish several cutting-edge methods to 
study epilepsy, to extend my research in vivo, and 
overall has immensely helped to progress my career 
to the next level.”



In the current project, the group 
planned to further explore the role 
of the thalamus in absence seizures. 
They proposed to use the latest 
experimental and behavioural 
techniques to confirm whether 
thalamic serotonin is also abnormal 
in models of absence epilepsy, and 
whether serotonin-based therapies 
can be used modulate tonic GABAA 
inhibition indirectly. 

Findings 

During the course of the study the 
researchers discovered that serotonin 
distribution is indeed abnormal in 
experimental models of absence 
epilepsy. They also demonstrated that 
serotonin can successfully be used to 
modulate GABAAinhibition, and that 
it can reduce spontaneous absence 
seizures in a recognised animal model 
of absence epilepsy. 

Interestingly, two of the (many) 
serotonin receptors through which 
serotonin acts were found to be 
particularly effective in decreasing 
absence seizures in freely moving 

animals; although one of these, known 
as the ‘serotonin’ 2C receptor, was 
deemed more suitable as a potential 
treatment target (due to fewer 
undesirable side effects).

In the final months of the project, the 
team used cutting edge techniques to 
activate specific groups of serotonin-
producing neurons, and they managed 
to successfully curb absence seizures 
in experimental models.

Significance

These findings are highly significant, 
because they increase our 
understanding of absence epilepsy 
and its underlying mechanisms.This 
understanding has enabled the 
researchers to discover new treatment 
targets, which will hopefully pave the 
way for the development of more 
effective therapies in the near future.

Background

There is a fine balance in the brain 
between excitation and inhibition, and 
this is vital for normal function. The major 
excitatory and inhibitory systems in the 
brain are called glutamate and GABA 
respectively and there is another system 
known as the serotonin system that 
modulates the two. All three systems exert 
their effects via structures called receptors. 

Seizures are thought to happen when 
there is an abnormal increase in 
excitation in the brain, which can be 
due to either an increase in glutamate 
activity or a decrease in GABA activity. 

Absence seizures are characterised by 
a sudden interruption of activity, brief 
loss of consciousness and a blank stare. 
They are a feature of many idiopathic 
(meaning of unknown cause) generalised 
epilepsies, but their underlying 
mechanisms are not fully understood and 
anti-epileptic drug (AED) treatment is only 
effective in 50-80% of people affected.

In the centre of the brain is a structure 
called the thalamus, which relays 

nerve messages to and from the 
cortex (the folded surface of the brain). 
It also helps to regulate sleep, 
consciousness and alertness, and 
it is thought to be important in the 
generation of absence seizures.  

Methods

In a previous study, Professor Crunelli 
and colleagues discovered a novel 
form of GABA activity called ‘tonic 
GABAAinhibition’, which was increased 
in the thalamus of animal models of 
absence epilepsy. Moreover they 
found that this increased tonic GABAA 
inhibition was necessary for absence 
seizures to occur. This was unexpected 
(it was increased excitation that was the 
suspected culprit); however it has also 
been shown elsewhere. The team 
suggested that, in principle, it should 
be possible to block GABAA inhibition 
with drugs and prevent seizures from 
occurring; however existing therapies 
would not be selective enough and 
would also disrupt the ‘normal’  
GABA inhibition.
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A new approach to the 
treatment of absence seizures
£149,827 grant awarded in 2012
Principal Investigator: Professor Vincenzo Crunelli & Professor Giuseppe Di Giovanni
Institution: Cardiff University & University of Malta
Scientific title: Serotonergic modulation of absence seizures:  
focus on GABAA inhibition in the thalamus

“This grant has allowed our team take a huge 
step forward in the understanding of absence 
seizures and the pathological role of serotonin, 
and this is fundamental to the future 
development of better treatments.”



Findings

The team’s main finding was that, 
whilst several types of inhibitory 
interneuron can cause fast brain 
waves linked to normal brain activity, 
they do not cause the (even faster) 
brain waves found in epileptic brain 
tissue. Their results were identical 
in both types of tissue explored. 
Though this finding doesn’t reveal the 
cause of very fast brain wave activity, 
it does support the idea that these 
waves are unique to epileptic tissue, 
and that they could be extremely 
useful markers to detect epileptic 
tissue. The researchers also had the 
chance to investigate the mechanisms 
leading to epileptic activity in the 
chronic epileptic tissue following 
chemical treatment. They were already 
aware that these chemicals affected 
communication between neurons, but 
they found their impact to be broader 
than they thought. Instead of just 
reducing inhibitory activity in the brain 
as anticipated (thereby increasing 
excitation), the chemicals also partly 
reduced excitation. 

Significance

The team’s initial finding – that fast 
brain wave activity is likely to be 
unique to epileptic tissues – is 
very  important, because in the future 
it could help to improve the accuracy 
of epilepsy surgery and hence 
people’s subsequent quality of life.

The additional observations 
concerning chronic epileptic tissue will 
be of great help to researchers who 
plan to perform similar experiments, 
which in turn will ultimately increase 
our understanding of the mechanisms 
that underlie epileptic activity.

Background

Approximately two-thirds of people 
with epilepsy successfully control their 
seizures with anti-epileptic drugs 
(AEDs), but for the remaining third, 
AEDs are not effective (their epilepsy is 
said to be drug resistant or refractory) 
and other treatments must be sought. 
A carefully considered proportion of 
these people will be eligible for brain 
surgery to remove the area where 
seizures originate (the epilepsy focus).

A Biomarker is a measurement taken 
from a living organism, which provides 
information about how a specific 
disease is developing, or whether 
a drug is providing any benefit. 
Examples of biomarkers include 
Hba1c for diabetic complications and 
prostate serum antigen for prostate 
cancer progression.

In epilepsy, fast brain waves recorded 
between seizures are considered a 
good biomarker for brain tissue that 
should be considered for removal 
during epilepsy surgery. The fastest 
of these waves are characteristic of 

epileptic foci, suggesting that they 
are caused by the same defects 
in neuronal functioning that are 
responsible for the development of 
epilepsy and the initiation of seizures.

Methods

In this project Professor Jefferys and 
colleagues planned to study the role of 
particular types of neuron in fast brain 
wave activity. They were specifically 
interested in inhibitory neurons, which 
dampen down electrical activity in the 
brain. The researchers investigated 
both ‘normal’ brain tissue, which had 
been exposed to environments that 
promote epileptic activity, and chronic 
(long-standing) epileptic tissue, which 
had been treated with chemicals that 
‘activate’ epileptic foci.
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How Do Fast Brain Waves In 
Between Seizures Come About?
£99,800 grant awarded in 2011
Principal Investigator: Professor John Jefferys
Institution: University of Birmingham
Scientific title: Mechanisms of high frequency activity 
in chronic epileptic foci

“This grant has allowed us to identify and characterise 
electrical activity in the brain that is unique to epileptic 
foci (areas of the brain where seizures originate). The 
implications of this for improving epilepsy surgery 
techniques, and developing targeted epilepsy 
treatments, are considerable.”



Findings

In the event, Dr Chung and her team 
managed to analyse the blood of 700 
people with IGE, and they discovered 
a total of 19 ‘valid’ genetic GABA 
variants in 48 unrelated people with 
IGE. The functional studies showed 
that all 19 variants were associated 
with various malfunctions in gene 
expression and protein formation linked 
to GABA metabolism. 

Significance

These results are important because 
they provide a definitive link between 
generalised epilepsy and GABA 
metabolism. They also support the 
role of GABA in absence seizures; 
although further functional tests are 
needed to confirm this directly (these 
are underway). If confirmed, the 
findings of this study will contribute 
significantly to the biological 
understanding of absence seizures 
and how they originate. Importantly, 
the identification of specific genetic 
abnormalities in generalised epilepsy 
will have significant implications for 
both patient diagnosis and the 
development of robust models to 
test new treatments.

Background

Absence seizures occur in a number 
of generalised epilepsies, and they 
are thought to be associated with 
a defect in the major inhibitory system 
of the brain, known as the GABA 
system. GABA is a chemical 
messenger that is released from 
one neuron and travels across a tiny 
space to another neuron, allowing them 
to communicate. It is inhibitory, meaning 
that the second or ‘target’ neuron is 
silenced (prevented from firing). 

However, although GABA-associated 
genes have previously been 
connected with generalised epilepsies, 
and to absence seizures, the link is 
not yet definitive.

Prior to this grant, Dr Chung and 
colleagues discovered 12 different 
mutations, across four genes, in 20 
people with idiopathic generalised 
epilepsy (IGE). All of these people 
experienced absence seizures, 
and all of the genes played a role 
in the transport of GABA to the 
appropriate location.  

Methods

During the fellowship the team 
planned to examine the DNA of 
300 more people with generalised 
epilepsy, who had a history specifically 
of absence seizures. They would 
be looking for the presence of these 
12 variations (known as GABA 
variants), and for any additional ones. 
They also planned to analyse the DNA 
of people with no history of epilepsy/
seizures to see if any of the GABA 
variants were present (in which case 
they would be excluded as potential 
causes of absence seizures). Once 
they had established which variants 
were possible causes of absence 
seizures, the researchers planned 
to test their function/contribution to 
absence seizures by introducing 
them into experimental models and 
monitoring different aspects of cellular 
function. The team predicted that most 
of the 12 initial GABA variants would be 
found to responsible for absence 
seizures in some cases.
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An investigation into 
absence seizures
£198,520 grant awarded in 2011
Principal Investigator: Dr Seokyung Chung
Institution: Swansea University
Scientific title: Pathophysiological analysis of GABAergic gene 
variants in childhood epilepsies

“The ERUK Fellowship was the first substantial funding 
I had received after completing my PhD and it really 
opened a door for me to be an independent researcher 
and follow up on important projects in genetics 
and functional biology of epilepsy.  It was also 
a cornerstone to obtain an academic post and 
allowed me to teach and supervise undergraduate 
and postgraduate students all about neuroscience with 
a special interest on epilepsy. With my great gratitude 
to ERUK, I am very much looking forward to advancing 
my career in epilepsy and neurology research.“



Findings

The researchers were successful 
in breeding a group of animals with 
both Down’s-syndrome and 
Alzheimer’s, however these did not 
prove to be any more susceptible to 
seizures than the Alzheimer’s disease 
only models. The team did, however, 
find that, of the seizures that they 
recorded, those in the new models 
(Down’s syndrome with Alzheimer’s 
disease) may be of a longer duration 
than those in the Alzheimer’s disease 
only group. No seizures were recorded 
in either the control or Down’s syndrome 
only groups during the study period. 

It is not possible to draw robust 
conclusions from these findings, 
because the number of animals in 
each study group was very small. 
However, Dr Wiseman and her 
colleagues are confident from their 
data that the model they created does 
not adequately represent the human 
condition of Down’s syndrome with 
Alzheimer’s disease, and cannot be 
used to investigate the condition 
with clinical relevance. 

Their current thinking, based on 
recent findings elsewhere, is that it 
is because their new model lacks 
a copy of a gene involved in 
Alzheimer’s disease (that is present 
in humans with Down’s syndrome) 
seizure susceptibility didn’t increase 
as expected. 

Significance

The findings of this pilot study are 
important because they, along with 
the new information gained from 
elsewhere, will inform future research 
into the creation of an appropriate 
model to study Down’s syndrome 
with Alzheimer’s disease. If  
successful, the model will be used 
to better understand how seizures 
are generated in this condition, 
and ultimately new treatments will 
hopefully be developed. 

“This study has given our group the chance to develop 
expertise in monitoring brain activity and seizures in 
animal models of Down’s syndrome and Alzheimer’s 
disease. This in turn has allowed us to undertake 
further experiments to understand the connection 
between seizures and the development of Alzheimer’s 
disease in the context of Down’s syndrome. It has also 
helped in the recruitment and training of a new PhD 
student who is researching this area for her thesis.”

Background

People with Down’s syndrome are at a 
greatly increased risk of developing 
dementia in adulthood, and this is 
usually the same or very similar to 
Alzheimer’s disease. Evidence shows 
that between 50-80% of those affected 
experience seizures as their dementia 
progresses, and that the more severe 
their seizures the more rapid their 
cognitive decline will be. Alzheimer’s 
disease alone (without Down’s 
syndrome) also brings an increased 
risk of seizures, but it is not as marked. 

Despite the significant impact of 
seizures in people with Down’s 
syndrome and Alzheimer’s disease, 
the mechanisms behind them are 
poorly understood and treatment is 
often difficult. In this pilot grant, Dr 
Frances Wiseman and colleagues 
proposed to create a new tool with 
which to study these mechanisms 
more closely, and find out what it is 
that makes people with both Down’s 
Syndrome and Alzheimer’s disease 
so susceptible.

Methods

The researchers had already 
developed a rodent model of Down’s 
syndrome, and they were using it to 
find out more about this condition. 
In the current study, they aimed to 
create a new model of Down’s 
syndrome with Alzheimer’s disease 
that was representative of the human 
condition. They planned to do this by 
breeding mice with Down’s syndrome 
with others that carried a mutated 
gene associated with Alzheimer’s 
disease. They then proposed to 
use standard techniques and EEG 
monitoring to compare seizure 
susceptibility between groups of 
animals that had either Alzheimer’s 
disease only; Down’s syndrome only, 
or Down’s syndrome with Alzheimer’s 
disease. A healthy ‘control’ group was 
also included. 

The team was interested to see whether 
the Down’s syndrome-Alzheimer’s 
disease group was more susceptible 
to seizures than the others, and hence 
whether it was an appropriate model 
to study Down’s syndrome with 
Alzheimer’s disease in humans.
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A new tool to investigate epilepsy 
in people with Down’s syndrome 
and Alzheimer’s disease
£29,897 awarded in 2013
Principal Investigator: Dr Frances Wiseman
Institution: University College London
Scientific title: A mouse model of seizures in Down’s syndrome/Alzheimer’s disease



Twenty years later, Liam is Professor 
of Functional Neurosurgery at Cardiff 
University, still very actively involved 
in research and his research group 
have received several grants from 
ERUK, particularly for their work 
investigating memory problems 
in people with epilepsy.

Learning and memory dysfunction 
associated with epilepsy is a 
significant burden on both patients 
and their carers. Yet because of 
a lack of research, its biology is 
poorly understood and there are 
therefore no drug treatments 
available for it.

A major advance in our 
understanding of the neurobiology 
of learning and memory has been 
the realisation that new nerve cells 
are produced in the temporal lobe 
of the human brain throughout 
adulthood, and that these are 
particularly important for learning and 
memory. With ERUK funding initially 
via a research fellowship, Professor 
Grey’s group has shown that this 
process goes awry in temporal lobe 
epilepsy (TLE) – with a significant 
reduction in the production of new 
nerve cells and abnormal connectivity 
in the ones that are produced. 

This discovery paved the way 
for significant funding from the 
Engineering and Physical Sciences 
Research Council (EPSRC), to 
develop a 3D model of human brain 
stem cells and explore the finding 
experimentally. A further award 
from ERUK then allowed the group 
to show that the reduction in nerve 
production associated with TLE 
can be reversed using a commonly 
available and safe drug. They are now 
starting to test this in clinical trials.

It is possible that this, and allied 
drugs, will be used to improve 
learning and memory in people 
with epilepsy in the next 3-5 years.
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Shaping the Future

In addition to funding 
projects at the cutting edge 
of science, we also have 
a long-term goal, to build 
the epilepsy research world 
of tomorrow.

To this end we operate a fellowship 
programme to bring exceptional 
young scientists into the field of 
epilepsy research. Many of our 
fellows have gone on to make 
a significant contribution to 
epilepsy research. 

One of our earliest fellows was 
William (Liam) Gray who was 
awarded a fellowship in 1996, 
whilst he was a senior registrar 
at the Wessex Neurological Centre 
in Southampton.  

“My fellowship allowed me 
to pursue an entirely new 
area of epilepsy biology at 
a critically formative time in 
my career. It has shaped my 
scientific development more 
than any other award and set 
my research direction along 
a path which continues to 
this day. Without it, I simply 
would not have been drawn 
to epilepsy research.”
Professor William Gray, Professor of 
Functional Neurosurgery, University of Cardiff

Possibility of 
improved 

learning and 
memory in 

the next
Building the epilepsy 
research world of

3-5 
years

tomorrow
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