
  
 

 
 
 
 
 

 

 
 
 
 
 

The Galway Neuroscience Centre’s 

Christmas Research Day 2018 
(14th Dec, HBB, from 9 am) 

Spot prize for the best (i.e. worst!) Xmas jumper! 



Galway Neuroscience Centre’s  
Christmas Research Day 

Friday 14th December 2018 
 

 
 Talks: HBB Ground Floor Seminar Room 

Posters: HBB Foyer 

   

9:00  Arrival 

9:15 Dr Dara Cannon Meeting opening 

9:30 
Dr Kathy Ruddy, TCD 

NSI Early Career Researcher 2018 

A different state of mind;  Regulating motor cortical excitability 
using TMS-based neurofeedback 

10:00 
Dr Sarah Roche, UCC 

NSI Early Career Runner-Up 2018 
Progesterone: A promising treatment for inherited blinding disease 

10:30 Coffee & Poster Judging  

11:00 
Prof Colm McDonald 

Discipline 
A Clinical Overview of Psychotic Illness 

11:30 
Enrico Bagnoli 
CÚRAM 

The effect of DOPAL on the bioenergetic performances of primary 
olfactory bulb mixed cultures 

11:35 
James Britton 
CÚRAM 

Developing a Bioink to 3D printing nerve guidance conduits to 
promote nerve regeneration 

11:40 
Silvia Cabre 
Pharmacology 

The potential of multi-modal collagen hydrogels for Parkinson’s 
disease 

11:45 
Joan Fitzgerald 
Biochemistry 

Investigating the genetics of cognitive resilience in healthy ageing 

11:50 
Mairead  Flynn 
Biochemistry 

SDCCAG8 is a schizophrenia risk gene that is required for efficient 
primary ciliogenesis 

11:55 
Sarah Jarrin 
Pharmacology 

Differential effects of optogenetic modulation of rat anterior 
cingulate cortical glutamatergic neurons on the affective and 
sensory components of pain 

12:00 
Orlaith Mannion 
Pharmacology 

Investigation of the effects of pre-operative administration of 
FAAH inhibitors in a rat model of post-operative pain following 
inguinal hernia repair surgery 
 

12:05 
Barry McDermott 
Translational Medical Device Lab 

Bi-frequency symmetry difference electrical impedance 
tomography (EIT) for brain lesion detection 

12:10 
Genevieve McPhilemy 
Anatomy 

Altered anatomical network correlates of cognitive function in 
bipolar disorder 

12:15 
James Prendergast 
Physiology 

Cyclooxygenase-2 expression in the brain following ischemic 
stroke and its effects on glial cells 

12:20 
Gary Boyle & Niall Power 

Young Parkinson’s Ireland 
Young Onset Parkinson’s – The Patients’ Perspectives 

13:00 Lunch & Poster Judging  

14:00 
Dr Tomás Ryan, TCD 

SFI Early Career Researcher 2018  
Engrams and the science of memory 

14:30 
Dr Karen Doyle  

NUI Galway 
Screening of “A Tiny Spark” 

15:00 
Dr Karen Doyle with filmmakers 
Niamh Heery, Caroline Kealy 

Q&A on “A Tiny Spark” 

15:15 
Dr Kevin Mitchell 

TCD 
Innate: How the Wiring of Our Brains Shapes Who We Are 

16:00 Dr Dara Cannon Mulled wine reception, prize-giving and meeting closing. 
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 CNS Closing 

 

CNS Lab Closing 

 

On 30th November 2018, research work came to an end in the CNS lab in NUI Galway, representing 
an end of an era for Neuroscience in Galway. The CNS lab has been home to the research activities of 
several of the members of the Galway Neuroscience community. The CNS lab began life in 1989, as a 
stand-alone research facility within the Department of Pharmacology funded by the Jouveinal 
Pharmaceutical Company.  

 

When in 1995 this arrangement came to an end, the facilities were given to the department, and 
provided a launching pad for the introduction of two important educational initiatives, namely the 
M.Sc. Neuropharmacology programme introduced in 1998, and the B.Sc. in Pharmacology in 2002. 
The latter programme demanded the provision of additional laboratory space (both for teaching and 
research purposes), spawning the growth of a complex of portakabins which interconnected with the 
original building. This produced a self-contained space to accommodate 20-30 researchers, and a 
teaching lab for up to 50 students.  

 

The closure of the CNS lab was marked by a get-together in the now decommissioned teaching lab, 
followed by lunch in the Meyrick Hotel. We will not see its like again, as it harks back to a different 
age. We now look forward to recommencing research and teaching activities in the purpose-built 
laboratories of the Human Biology Building in early 2019.  

 

John Kelly 
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 Speaker Information 

Kathy Ruddy 

 

Bio: Originally from Northern Ireland, Kathy completed a PhD at 
Queen’s University Belfast under the supervision of Prof. Richard 
Carson, awarded in 2014. She went on to undertake a post-
doctoral research position at ETH in Zürich, Switzerland, for three 
years under the supervision of Prof. Nicole Wenderoth. To date 
she has published 8 full peer reviewed original research 
manuscripts and two invited review articles as lead author (these 
have gained 144 citations, and one was named ‘Publication of 
the year 2017’ by the Swiss Society for Neuroscience), and a 
further 2 peer reviewed original research manuscripts as co-
author, plus one book chapter (10 citations). In 2017 Kathy was 
awarded a two-year fellowship from the Irish Research Council 
to conduct a project at Trinity College Dublin on how Brain-
Computer Interface can be used to improve aspects of the 
brain’s inhibitory control systems, under the supervision of Prof. 
Robert Whelan. Kathy won the prestigious Young Neuroscience 
Ireland Early Career Investigator Award in 2018.  

 
 

Title: A different state of mind; Regulating motor cortical excitability using TMS-based neurofeedback 

 

Abstract: To date there exists no reliable method to non-invasively manipulate the ‘state’ of brain-
muscle pathways in the resting motor system. This talk will discuss an operant conditioning paradigm 
which provides neurofeedback of the size of motor evoked potentials (MEPs) in response to 
transcranial magnetic stimulation (TMS), which enables participants to self-modulate their own brain 
state. Participants were trained to upregulate (increase) and downregulate (decrease) the amplitude 
of their MEPs, using motor imagery strategies and real-time feedback, over a 5 day period. 
Simultaneous recordings of brain rhythms using electroencephalography (EEG) were made in order to 
study the underlying neural mechanisms of this modulation. Following training, participants were able 
to robustly increase (by 83.8%) and decrease (by 30.6%) their MEP amplitudes. This volitional up-
versus down-regulation of corticomotor excitability caused an increase of late-cortical disinhibition 
(LCD), a TMS derived read-out of presynaptic GABAB disinhibition, which was accompanied by an 
increase of gamma and a decrease of alpha oscillations in the trained hemisphere. This approach paves 
the way for future investigations into how altered brain state influences motor neurophysiology and 
recovery of function in a neurorehabilitation context. Preliminary findings testing TMS neurofeedback 
in a population of stroke patients to improve upper-limb movement will also be presented. 
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 Speaker Information 

 
Sarah Roche 

 

Bio: Originally from Kerry, Sarah completed a PhD at the University 
of Edinburgh under the supervision of Prof Thomas Gillingwater, 
and her PhD was awarded in 2015. She went on to undertake a 
post-doctoral research position at University College Cork under 
the supervision of Prof Tom Cotter and this post is ongoing. Sarah’s 
research investigates underlying cellular mechanisms driving 
inherited blinding diseases, with the ultimate aim of developing a 
neuroprotective strategy to prevent vision loss in affected 
individuals. To date, she has published 5 full peer-reviewed original 
research manuscripts (these have gained 30 citations) and 1 book 
chapter as lead author, and a further 12 full peer-reviewed original 
research manuscripts as co-author (these have gained 195 
citations). Sarah’s work has led to multiple awards and invited 
talks, including a talk at the National Eye Institute (part of the US 
National Institutes of Health) in Washington, DC in 2017. Sarah was 
runner-up for the prestigious Young Neuroscience Ireland Early 
Career Investigator Award in 2018.  

 
Title: Progesterone: A promising treatment for inherited blinding disease 
 

Abstract: Our eyes are our window to the world. They house a neural structure known as the retina 
that transforms incoming light photons into electrical signals that are sent to and processed in the 
visual cortex of the brain. The neurons responsible for sensing light photons are the photoreceptors. 
Similar to other parts of the nervous system, the retina is susceptible to neurodegenerative disease 
with devastating consequences. Retinitis pigmentosa (RP) refers to a group of inherited retinal 
diseases that can cause complete vision loss due to the death of mutated photoreceptors. RP affects 
1 in 4000 people worldwide. The most debilitating aspect of this disease is experienced in the later 
stages, with a loss of colour/daytime vision, hindering a person’s independence to perform everyday 
tasks such as reading, writing and driving. There is an urgent need to develop treatments for RP that 
will help to preserve vision and consequently independent living for those affected.  

 

The ultimate goal of our research is to develop a neuroprotective strategy to treat RP, importantly one 
that will prevent degeneration in the later stages and preserve colour/daytime vision. Our previous 
research has established Norgestrel, a progesterone analogue, as a potent neuroprotective compound 
for the retina. Recently, we administered a Norgestrel to a mouse model of RP in the mid-late stages 
of the disease and subsequently studied its effect on photoreceptor survival and function. Whilst 
photoreceptor cell death was widespread in the untreated diseased retina, we observed profound 
preservation of photoreceptors in the Norgestrel-treated mice. This was demonstrated by the 
presence of 700% more photoreceptors following Norgestrel administration. This was accompanied 
by preserved function as recorded in vivo. This work presents Norgestrel as an incredibly promising 
neuroprotective compound for the treatment of RP. Crucially, Norgestrel could be used in the mid-
late stages of the disease to help preserve colour/daytime vision. 

 

Acknowledgments: We thank Fighting Blindness Ireland and Science Foundation Ireland for 
supporting this work. 
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Colm McDonald 

 

Bio: I am Professor of Psychiatry at NUI Galway with overall 
responsibility for organisation, delivery and assessment of 
undergraduate psychiatry teaching, and Vice Dean of the 
NUIG Deanery with overall responsibility for allocation and 
mentoring of basic specialists trainees in psychiatry in 
Galway, Roscommon and Mayo. During research training in 
the Institute of Psychiatry in London, I developed and led a 
multidisciplinary clinical research study, the Maudsley Family 
Study of Psychosis, which identified endophenotypes of 
psychotic illness in genetically at risk relatives of patients. 
Since arriving to Galway I have developed a broad clinical 
research programme in psychiatry incorporating 
neuroscience and health services research projects and 
supervised numerous junior colleagues in projects related to 
these themes. A particular focus of the research programme 
is the application of structural neuroimaging to the understanding of the aetiopathogenesis of 
schizophrenia and bipolar disorder. To support this activity at NUIGalway, I developed, with Dr. Dara 
Cannon, the Clinical Neuroimaging Laboratory in 2006, and, with Prof. Gary Donohoe, the Centre for 
Neuroimaging and Cognitive Genomics in 2015. I have strong collaborative links with multiple national 
and international partners and contribute clinical data and analyses to large collaborative genetics and 
neuroimaging consortia including Wellcome Trust Case Control Consortium, Psychiatric Genomics 
Consortium (PGC), Enhancing Neuroimaging Genetics though Meta-Analysis (ENIGMA), PSYSCAN. 

 

Tomás Ryan 
 

 

After studying in Dublin and Cambridge, Tomás Ryan 
found his way to the Picower Institute for Learning and 
Memory at Massachusetts Institute of Technology 
(MIT). Tomás dedicates his work to understanding the 
neuroarchitecture of memory. Through a series of 
experiments where the memory engrams of mice were 
directly manipulated, Tomás and his collaborators 
discovered that memories thought to disappear in 
mouse models of amnesia might actually remain intact 
and are potentially retrievable. Challenging 
conventional notions of memory storage, retrieval, and 
brain damage, this work sets the stage for potential 
memory recall in patients with amnesia due to trauma, 
stress, alcohol and drug abuse, dementia, and aging. 
Tomás is an Assistant Professor at Trinity College 

Dublin, where he leads a research group that investigates the basic neurobiology of memory. He is 
also a joint faculty member of the Florey Institute of Neuroscience and Mental Health, University of 
Melbourne. Tomás won the SFI Early Career Researcher 2018. 
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Gary Boyle 
 

Gary is a member of Young Parkinson’s Ireland and 
sits on the board of directors of the Parkinson’s 
Association of Ireland. He recently featured in the 
RTÉ documentary “My Broken Brain”. 

Gary is married to Joan, father to Daire and 
Bronwyn, he is living with Young Onset Parkinson’s 
Disease...and winning! He is becoming more and 
more a Patient advocate based on experiences 
since PD diagnosis in 2009. He says “I’ve managed 
to use an exercise regime to pull myself back from 
the brink and am now in the best shape of my 
life…eh, deteriorating neurological condition 
aside, of course!” 

Gary is no longer ‘at work’; he spent 20 years with a large multi-national in various HR 
Leadership roles.  He firmly believes in Employee Financial Involvement in their workplace, a 
model that could transform how we work in Ireland. Previous to this, he spent 10 years in the 
construction industry.   

He also says he is “very definitely a Led Zeppelin aficionado; sadly, my other affliction in life 
is that I’ve followed West Ham United since I was about 4 - this makes me a Happy Hammer!” 

Gary recently gave an interview on his own unique journey on living with Parkinson's which is 
shown below or can be accessed here:  
 
https://www.irishtimes.com/life-and-style/health-family/gary-my-daily-routine-living-with-
parkinson-s-disease-1.3360151 
 
 
 
 
 
 
 

 
 

 
  

https://www.rte.ie/lifestyle/living/2018/0717/979280-dont-miss-rtes-heart-wrenching-medical-documentary/
https://www.irishtimes.com/life-and-style/health-family/gary-my-daily-routine-living-with-parkinson-s-disease-1.3360151
https://www.irishtimes.com/life-and-style/health-family/gary-my-daily-routine-living-with-parkinson-s-disease-1.3360151
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Niall Power 

 

Niall Power has been a professional drummer on the Irish and International Circuits for over 
four decades. Hailed by his peers as a 'man of many bands' he has rubbed shoulders with an 
extraordinary array of stars whilst appearing on some of the biggest stages in the world. A 
diagnosis of Parkinson’s quashed his career but his extraordinary determination to combat 
the disease has also inspired him to write his memoirs and to delve into his family history 
along the way. 
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Karen Doyle 
 

 

 
Dr Doyle is a Senior Lecturer in Physiology and Principal Investigator. Her research involves 
studying neurovascular stress, the causes of neuronal loss and investigating novel strategies 
to protect brain tissue from damage.  Dr Doyle’s focus is on 

understanding the pathophysiology of occlusive stroke, the characteristics of human blood 
clots that cause occlusive strokes and also the effect of cerebral hypoperfusion 
and reperfusion strategy on the survival of brain tissue. 
   
Dr Doyle is the founder leader of Galway Neuroscience Centre (2004 – 2009), is a former Vice 
President of Neuroscience Ireland (2007–2009) and Vice Dean for Graduate Studies in the 
College of Medicine, Nursing & Health Sciences, NUI Galway (2011–2015). Dr Doyle is a 
member of The Physiological Society, Neuroscience Ireland, British Neuroscience Association, 
The International Society for Cerebral Blood Flow and Metabolism and the European Stroke 
Organisation and is a member of the Editorial Board of Physiology News. Dr Doyle is a 
previous recipient of the Presidents Award for Teaching Excellence in NUI Galway (2015) and 

winner of a National Teaching Experts Award, from the National Forum for the Enhancement 
of Teaching and Learning in Higher Education (2015).     
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A Tiny Spark 

 
  

Click here to view trailer: https://vimeo.com/291731458 
 

The documentary, examines the effect of stroke on people’s lives, specifically looking into 
research on clots. 

 ‘A Tiny Spark’ focuses on research being led by Dr Karen Doyle, which involves analysis of 
removed blood clots to see what information they may yield. This is the first study of its kind 
in the world and is an international collaborative study between NUI Galway, hospital 
partners in Beaumont Hospital and throughout Europe and the Mayo Clinic, USA. These little 

bundles of cells could carry a wealth of information, which could point to big improvement to 
people’s lives. In the film we meet three incredibly brave stroke survivors who show us that 
it is sometimes the little things that people miss in life after a stroke, or the small victories 
during recovery that mean so much. 
Directed by Niamh Heery and produced by Caroline Kealy, with a mixture of dramatic first 
person accounts and beautiful animation sequences by Eric Dolan, A Tiny Spark is a film about 
science’s ability to affect real change for human life. 

‘A Tiny Spark’ is the recipient of the 2018 Science on Screen commission from CÚRAM, the 
Science Foundation Ireland Centre for Research in Medical Devices based at NUI Galway and 

Galway Film Centre.

https://vimeo.com/291731458
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Kevin Mitchell 

 
Kevin Mitchell is a graduate of the Genetics 
Department, Trinity College Dublin (B.A., Mod. 
1991) and received his Ph.D. from the University 
of California at Berkeley (1997), where he 
studied nervous system development with Prof. 
Corey Goodman. He did postdoctoral research 

with Prof. Marc Tessier-Lavigne at Stanford 
University, using molecular genetics to study 
neural development in the mouse. Since 2002 he 
has been on the faculty at Trinity College Dublin 
as a Science Foundation Ireland Investigator and 
now as Associate Professor in Genetics and 

Neuroscience. He was an EMBO Young 
Investigator and was elected to Fellowship of 
Trinity College in 2009. He is currently Dean of 
Undergraduate Studies at TCD. 
 

His research interests are in understanding the genetic program specifying the wiring of the 
brain and its relevance to variation in human faculties, especially to psychiatric and 
neurological disease. He is particularly interested in schizophrenia, autism and synaesthesia. 
His group has discovered numerous genes involved in specifying neuronal connectivity in the 
developing brain and shown that mutations in such genes in mice can lead to neurological 
and behavioural symptoms, modelling aspects of epilepsy, psychosis and ADHD. His cross-
disciplinary work on synaesthesia has helped shape the understanding of the genetic, 
developmental and neural basis of this unique perceptual condition. He is also a leading 
scholar in the genetics of neurodevelopmental disorders, having made numerous theoretical 
contributions and recently edited a book on the subject. 
 

The over-arching goal of his work is to help develop and promote a coherent conceptual 

framework in which to integrate findings from diverse fields, particularly genetics, 
developmental biology and neuroscience. This strategy is manifested in his cross-disciplinary 
experimental research and scholarship, as described above, but also in his teaching, 
conference organising, blogging, editing and other writing. 
 
He is an active communicator on Twitter (@WiringtheBrain) and writes a popular blog on the 
intersection of genetics, development, neuroscience, psychology and psychiatry 
(http://www.wiringthebrain.com). He also regularly gives public lectures and media 
interviews on diverse topics, with the goal of promoting public understanding of neuroscience 
and genetics. 
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Innate 

In “Innate”, Kevin Mitchell, a leading neuroscientist 
from TCD explains why your personal traits are more 
innate than you think. 

What makes you the way you are—and what makes 
each of us different from everyone else? In Innate, 
leading neuroscientist and popular science blogger 
Kevin Mitchell traces human diversity and individual 

differences to their deepest level: in the wiring of our 
brains. Deftly guiding us through important new 
research, including his own groundbreaking work, he 
explains how variations in the way our brains develop 
before birth strongly influence our psychology and 
behavior throughout our lives, shaping our 
personality, intelligence, sexuality, and even the way 
we perceive the world. 

We all share a genetic program for making a human 
brain, and the program for making a 

brain like yours is specifically encoded in your DNA. But, as Mitchell explains, the way that 
program plays out is affected by random processes of development that manifest uniquely in 
each person, even identical twins. The key insight of Innateis that the combination of these 
developmental and genetic variations creates innate differences in how our brains are 
wired—differences that impact all aspects of our psychology—and this insight promises to 
transform the way we see the interplay of nature and nurture. 

Innate also explores the genetic and neural underpinnings of disorders such as autism, 
schizophrenia, and epilepsy, and how our understanding of these conditions is being 
revolutionized. In addition, the book examines the social and ethical implications of these 
ideas and of new technologies that may soon offer the means to predict or manipulate human 

traits. 
 
Compelling and original, Innate will change the way you think about why and how we are who 
we are. 
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Number Presenter Title 

Oral # 1 Enrico Bagnoli The effect of DOPAL on the bioenergetic performances of primary olfactory bulb mixed cultures 

Oral # 2 James Britton Developing a Bioink to 3D printing nerve guidance conduits to promote nerve regeneration 

Oral # 3 Silvia Cabre The potential of multi-modal collagen hydrogels for Parkinson’s disease. 

Oral # 4 Joan Fitzgerald Investigating the genetics of cognitive resilience in healthy ageing 

Oral # 5 Mairead  Flynn SDCCAG8 is a schizophrenia risk gene that is required for efficient primary ciliogenesis 

Oral # 6 Sarah Jarrin 
Differential effects of optogenetic modulation of rat anterior cingulate cortical glutamatergic neurons on the affective and sensory 
components of pain 

Oral # 7 Orlaith Mannion 
Investigation of the effects of pre-operative administration of FAAH inhibitors in a rat model of post-operative pain following inguinal 
hernia repair surgery 
 

Oral # 8 Barry McDermott Bi-frequency symmetry difference electrical impedance tomography (EIT) for brain lesion detection 

Oral #9 Genevieve McPhilemy Altered anatomical network correlates of cognitive function in bipolar disorder 

Oral #10 James Prendergast Cyclooxygenase-2 expression in the brain following ischemic stroke and its effects on glial cells 
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GNC Research Day – List of Research Presentations 

 

Number Presenter Title 

Poster # 1 Veronica Alamilla 
Assessment of the efficacy and safety of neurotrophin-functionalised biomaterial hydrogels in a ventral mesencephalic tissue explant 
model in the context of Parkinson’s disease therapeutics. 

Poster # 2 Tara  Diviney The effect of DOPAL on viability, reactivity and bioenergetic function of a rat astrocyte cell line. 

Poster # 3 Andrew Douglas Storage of blood clots for histological analysis: how long is too long? 

Poster # 4 Laura Fahey The contribution of BCL11B  and functionally related genes to schizophrenia and cognition. 

Poster # 5 Mehnaz Ferdousi Hyporesponsivity to morphine in the Wistar-Kyoto rat model of hyperalgesia associated with negative affective state 

Poster # 6 Jessica Gaspar 
Differential role of amygdala PPARs in conditioned fear-related behaviour in the presence or absence of nociceptive tone 
 

Poster # 7 Brendan  Harhen Discovery of a series of novel leelamine metabolites in rat tissue using liquid chromatography and tandem mass spectrometry. 

Poster # 8 Edel Hughes Kappa opioid receptor-mediated modulation of social motivation and cognition in adolescent rats prenatally exposed to valproic acid 

Poster # 9 Rachel Humphrey Nociceptive responding in the valproic acid rat model of autism 

Poster # 10 Adriona Kelly A functional analysis of nanotopographical designed platinum iridium electrodes 

Poster # 11 Fiona Martyn Moderate alcohol use is associated with reduced anterior cingulate cortical thickness in bipolar disorder 

Poster # 12 Darragh Mattimoe 
The effects of MAGL and CB2 inhibition in the ACC on fear-conditioned analgesia and formalin-evoked nociceptive behaviour and 
downstream endocannabinoid and neurotransmitter levels in the Nucleus Accumbens 

Poster # 13 Áine  McNicholas 
The effects of genetic variation on the cognitive phenotypes of intelligence and working memory and episodic memory in 
schizophrenia 

Poster # 14 Oana Madalina Mereuta Histological characterization of ‘white’ clots retrieved by mechanical thrombectomy from acute ischemic stroke patients 

Poster # 15 Niamh Moriarty 
The encapsulation of primary dopaminergic neurons in a GDNF-loaded collagen hydrogel significantly improves their survival and 
function after transplantation 
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GNC Research Day – List of Research Presentations 

 

Number Presenter Title 

Poster # 16 Eoin Murphy The Role of Genetic Modifiers on Mutation Risk in Huntington’s Disease 

Poster # 17 Adaobi  Okolo Change in ATF6 and chop expression in the brain, following ischemic stroke and reperfusion 

Poster # 18 Laura Olsen 
Viral mediated neuroinflammatory priming exacerbates α-synuclein aggregate-induced neuroinflammation and degeneration: 
Implications for viral etiology in Parkinson’s disease 

Poster # 19 Emer Power 
Pharmacological and Molecular Characterisation of Latent Sensitisation in a Rat Model of Postoperative Pain Following Inguinal 
Hernia Repair 

Poster # 20 Rosanna  Rossi Per Pass Histological Analysis Of Thrombotic Material For The Charaterization Of Heterogeneity Within Acute Ischemic Stroke Clots 

Poster # 21 
Rosanna Rossi and 
Andreia Silva Santos 

Effect of Thrombolytic Agents In Association With Mechanical Thrombectomy In Patients Suffering from Acute Ischaemic Stroke 

Poster # 22 Aoife Thornton Differential effects of monoacylglycerol lipase inhibition on social behavioural responding in saline- and VPA-exposed adolescent rats 

Poster # 23 Alexandre Trotier Mechanically induced neuroinflammation to reproduce peri-electrode gliosis macro environment 

Poster # 24 Cormac MacRuairi 1 to 3; An Exploration of the Use of Long Acting Antipsychotic Injections. 
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Title: 
The effect of DOPAL on the bioenergetic performances of primary olfactory bulb mixed cultures 

Authors: 
Enrico Bagnoli1,2,Una FitzGerald1,2 . 

Affiliation(s): 
1 CÚRAM, National University of Ireland, Galway, Ireland; 2Galway Neuroscience Centre and School of Natural 
Sciences, National University of Ireland, Galway. 
 

Abstract: 
 
Background: 
The olfactory bulb (OB) is one of the first places affected by neurodegenerative disorders, including 
Alzheimer’s and Parkinson’s disease (PD). In PD, a reduced ability to detect odours (called hyposmia), is 
one of the prodromal symptoms, affecting patience up to decades before the diagnosis of the disease is 
made. Increased concentration of DOPAL, a metabolite of dopamine, have been associated with PD 
progression. The presence of dopaminergic neurons and thus DOPAL in the OB could explain the high 
vulnerability of this region. 
 
Aim: 
The aim of this work is to explore the effect of DOPAL on the energy machinery of the cells using two 
approaches: an acute injection of DOPAL or a pre-treatment of DOPAL to mimic a chronic exposure. 
 
Methods: 
Primary OB mixed cells have been obtained from postnatal rats. Cells were cultured for at least 7 days 
before any experiment was performed using the Seahorse extracellular flux analyser and the Mito Stress 
test assay. 
 
Results: 
DOPAL treated cells display signs of mitochondrial dysfunction. While ATP synthesis is not affected, an 
increased proton leak, a measure of a damaged mitochondrial membrane, has been detected with 
increasing doses of DOPAL. Also the coupling efficacy of treated cells is significantly lower compared to 
controls. Non-mitochondrial oxygen consumption decreases after acute exposure to DOPAL but is not 
affected in the pre-treated group. The bioenergetic healthy index is significantly lower in the DOPAL groups. 
 
Conclusions: 
DOPAL has a deleterious effect on the mitochondria, impairing the physiological energy production. 
Different response has been detected between pre-treated and acute cells, highlighting different 
mechanism of action between an acute versus a more chronic model. 
 
Acknowledgments: 

This project has been funded by the European Union Horizon 2020 Programme (H2020-MSCA-ITN-2015) under the 
Marie Skłodowska-Curie Innovative Training Networks and Grant Agreement No. 676408. 
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Title: 
Developing a Bioink to 3D printing nerve guidance conduits to promote nerve regeneration  

Authors: 
J.J. Britton, A. Loffredo, V. Krishna, M.J. Biggs   

Affiliation(s): 
1Centre for research in medical devices (Cúram), National University of Ireland, Galway 

Abstract: 
 
Background: 
Axons in have a limited regenerative capacity after trauma. This is primarily due to the development of a glial scar 
at the injury site which prevents axon outgrowth. In this project, we have developed a photocrosslinkable hyaluronic 
acid (HA) hydrogel that can be used to fabricate 3D nerve guidance conduits. Using novel 3D printing techniques, 
axon guidance channels of micrometre scale can be fabricated to mimic the extracellular matrix structure seen in 
decellularized nerve tissue. Currently nerve autographs are the gold standard treatment for peripheral nerve injuries 
with decellularized allogenic grafts closely trailing. Harvesting nerve tissue from the patient required dual surgery 
and cadaver tissue possess pathogenic risks, neither of which are ideal. The overall objective is to develop a platform 
material and 3D printing process that can facilitate customised nerve guidance conduit facbrication for neural tissue 
regeneration. 
  
Aim: 
To develop photocrosslinkable biomimetic hydrogels for neural tissue engineering applications. 
 
Methods: 
The mechanical properties of isolated rodent spinal cord tissue was measured using rheology and compared to 
functionalised HA-tyramine in the presence of ultraviolet irradiation  
Using potentiometry, the electrical conductivity of HA-tyr was examined and compared with spinal cord tissue. 
Using a lithographic 3D printer, HA-tyr was photocrosslinked according to computer aided Design (CAD) and 
geometries mimicking axon ‘highways’ persisted in the hydrogel.  
The tissue compatibility of photocrosslinked HA-tyr was assessed using dorsal root ganglion explants, 
immunohistological staining & fluorescent staining. 
 
Results: 
From our experimentation, we have examined the degree of tyramine functionalisation of HA via nuclear magnetic 
resonance spectroscopy. This parameter is important in determining the crosslinking efficiency of any 
photocrosslinkable bioink. We have found that the mechanical properties of HA-tyr can be tuned to mimic that of 
native spinal cord via optimization of the photo-initiator concentration and UV exposure. Using potentiometry, the 
electrical conductivity of photocrosslinked HA-tyr was assessed and compared to that of native spinal cord tissue at 
physiologically relevant voltages. Spinal cord tissue has greater conductivity which could be correlated with the 
isotropic structure and myelin presence.  Using dorsal root ganglion explants, the tissue compatibility of 
photocrosslinked HA-tyr was assessed using immunohistochemistry. The laser power and scan speed of the 3D 
printer was optimised to facilitate hydrogel patterning. 
 
Conclusions: 
In this study, we have developed a biocompatible, biomimetic hydrogel that can be 3D printed to fabricate 
tissue engineered constructs for neural tissue engineering applications. 

 
 Acknowledgments: 
Hardiman PhD scholarship, National University of Ireland, Galway 
Centre for research in medical devices (Cúram), National University of Ireland, Galway 

  



Galway Neuroscience Centre’s  
Christmas Research Day 

Friday 14th December 2018 
 

GNC Oral Presentation | # 3 

 

 
  

Title: The potential of multi-modal collagen hydrogels for Parkinson’s disease. 

Authors: 
Silvia Cabre1,2, Alamilla V1,2, Pandit A2 and Dowd E1. 
 

Affiliation(s): 
1 Pharmacology and Therapeutics, School of Medicine, National University of Ireland, Galway. 
2 CÚRAM Centre for Research in Medical Devices, National University of Ireland, Galway. 
Abstract: 
Background: The encapsulation of primary dopaminergic neurons in a GDNF rich collagen hydrogel has proven to increase graft 
survival as well as re-innervation in rodent models of Parkinson’s disease. The site specific delivery of anti-inflammatory factors 
using injectable biomaterial scaffolds has the potential to target the elevated inflammatory response present after cell 
transplantation therapy in Parkinson’s disease. Moreover, the combination of anti-inflammatory factors and neuroprotective 
growth factors could potentially improve graft survival and therefore reduce the amount of cells needed for transplantation. 
 
Aims: The aims of our in vitro study were to assess the biocompatibility of type 1 bovine collagen hydrogels of various cross-
linker concentrations in vitro and in vivo, and to assess the ability of the hydrogels to retain IL-10 in the striatum in vivo. In our 
in vivo study, we assessed the graft survival as well as re-innervation and immune response of primary dopaminergic grafts 
encapsulated in collagen hydrogels containing both neuroprotective and anti-inflammatory proteins.  
 
Methods: In vitro, primary neural cultures were incubated with preformed collagen hydrogels for 24 h, and biocompatibility 
was assessed using cell viability assays and immunocytochemistry. In vivo, 24 male Sprague Dawley rats were given a bilateral 
intra-striatal delivery of 1000 ng of IL-10 as a bolus or encapsulated in collagen hydrogels. Polymerisation, biocompatibility, 
biodegradability and IL-10 retention were assessed at days 1, 2 and 4 using immunohistochemistry.  
In the second study, 36 Sprague Dawley rats were lesioned with 6-OHDA in the medial forebrain bundle (MFB lesion) and two 
weeks later, the animals were transplanted with primary dopaminergic cells alone or in a collagen hydrogel and in presence or 
absence of GDNF (1000 ng) and IL-10 (1000 ng). Motor impairments were measured using metamphetamine-induced rotations 
every 4 weeks. Animals were sacrificed via transcardial perfusion at week 12 post-transplantation. Graft survival, re-
innervation of the striatum as well as the host immune response to the transplant were assessed using immunohistochemistry. 
 
Results: Collagen hydrogels were cytocompatible with primary neurons in vitro, successfully polymerised in situ in the brain, 
where they were also biocompatible and biodegradable. Most importantly, injection of IL-10 within the collagen hydrogel 
resulted in significant retention of the anti-inflammatory cytokine in the striatum, and reduced the host microglial response at 
the site of administration.  
 
Conclusion: These studies highlight the potential of biomaterials for delivering anti-inflammatory cytokines to the brain which 
could benefit brain repair strategies for Parkinson’s disease. 
 
Acknowledgments: This project has been funded by the European Union Horizon 2020 Programme (H2020-MSCA-ITN-2015) 
under the Marie Sklodowska-Curie Innovative Training Networks and Grant Agreement No. 676408.  
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Abstract: 
 
Background: 
Age-related cognitive decline results in increased difficulty in performing tasks that require memory or rapid 
information processing and can have an increasingly detrimental effect on quality of life. Cognitive resilience is the 
ability to withstand the negative effects of stress on cognitive functioning. However, quantifying the contributors to 
resilience is challenging as it is necessary to identify individual differences in rates of change of performance over 
time. The genetic contribution to cognitive resilience is poorly understood as it is polygenetic and requires large 
data sets for analysis and the lack of suitable data has hampered progress to date.  The recent availability of data 
from the UK Biobank offers the potential to advance research on the genetic basis of resilience.  
 
Aim: 
The aim of my research is to enhance understanding of the genetic and biological components of cognitive 
resilience. I propose to identify common genetic variants that contribute to cognitive resilience using suitable 
cognitive phenotypes and/or proxy phenotypes in a genome-wide association study (GWAS). I will then use these 
data to investigate the contribution of biological pathways to resilience. 
 
Methods: 
The UK Biobank general population cohort consists of UK residence aged between 40 and 69 recruited from 2006 
to 2010.  Using this cohort data, we created a longitudinal cognitive resilience phenotype by combining the 
phenotypic cognitive data parameter of current reaction time with a proxy phenotype of education years. We used 
this phenotype in a GWAS and examined the resultant analysis to identify genes and gene sets that influence the 
biological pathways involved in resilience.  
 
Results: 
Data from 331,520 participants were included in the analysis. Using directly genotyped single nucleotide 
polymorphs (SNPs) only, we found a total of 58 genome-wide significant SNPs (p < 5 x 10-8) associated with our 
phenotype. However further analysis showed that education years explained most of this association. We then 
compared a GWAS of participants that showed expected resilience with a GWAS of those that showed high 
resilience. This analysis highlighted 16 SNPs and 19 genes that are exclusively associated with resilience. Examination 
of the literature on these genes shows that they are all expressed in the brain with a variety of functions.  
 
Conclusions: 
The creation of a longitudinal resilience phenotype using past education years and current reaction time is a 
potential tool for measuring resilience in large data sets. This analysis shows that of the many genes associated with 
education years (the length of time an individual spends in education), a proportion may contribute to cognitive 
resilience. 
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Abstract: 
Background and Aim: Rare mutations in genes that encode centrosomal or ciliary proteins cause disorders that 
present with severe cognitive deficits and variable neuropsychiatric phenotypes. We set out to explore the 
involvement of centrosomal/ ciliary genes in schizophrenia, a neuropsychiatric disorder that affects 1% of adults 
and is a major global health issue.  
 
Methods: I first mined online databases to generate a list of proteins with centrosome function. This was cross-
referenced with schizophrenia risk genes identified in the 2014 psychiatric genomics consortium GWAS. Prioritised 
candidate genes were taken forward to neuropsychological analysis, in a large dataset of Irish patients with 
psychosis and controls. Participants were grouped by genotype and linear regression was used to determine if 
genotype at schizophrenia risk SNPs was significantly associated with different domains of cognition. To analyse the 
molecular function of SDCCAG8, we used genome editing to ablate it in SHSY5Y neuronal and hTERT-RPE1 retinal 
epithelial cells. Centrosome integrity, ciliogenesis and ciliary function were examined in these cell lines by 
immunofluorescence. The transcriptional consequence of SDCCAG8 loss was examined by RNA-seq on SDCCAG8 KO 
RPE1 cells 
 
Results: Our analysis of publicly-available genome-wide association study (GWAS) data revealed that seven 
schizophrenia risk genes encode proteins with centrosomal functions. Of these, SDCCAG8 is also associated with 
educational attainment in a separate large GWAS. In a large Irish dataset of schizophrenia patients and controls, 
we have found that a schizophrenia risk SNP in SDCCAG8 is significantly associated with poorer performance in a 
social cognition task (p=0.001), a key indicator in assessing schizophrenia).   
Loss of SDCCAG8 impairs cells’ ability to make primary cilia and the signalling capacity of residual cilia, although 
centrosome structure appears normal by immunofluorescence microscopy. RNA-Seq analysis on RPE1 SDCCAG8 
deficient cells at baseline and after serum starvation, which increases the frequency of ciliation, revealed that 
2,045 genes are dysregulated at baseline and after serum starvation this number increases to 2,665 genes. 
Pathway analysis of dysregulated genes revealed that there is enrichment in axonal guidance signalling (p=2.51-15) 
and cAMP signalling which is a regulator of signalling at the primary cilium. There is also a strong enrichment for 
several pathways that are involved in the production and turnover of extracellular matrix (ECM). Previously 
components of the ECM have been shown to be perturbed in the brains of patients with schizophrenia.  Using 
MAGMA we tested if the most SDCCAG8 dependent dysregulated genes were enriched in large GWASs of 
cognition and schizophrenia and found some nominally significant associations with IQ and Schizophrenia 
(p=0.03).  
 
Conclusions: I have identified a list of schizophrenia genes encode proteins with centrosomal function, and 
detected associations between cognitive performance and genotype for five of the six genes tested in an Irish 
cohort of patients with psychosis and controls. SDCCAG8 KO clones display a reduction in their ability to ciliate. 
Interestingly, cilia dependent processes such as migration and WNT signalling have previously been implicated in 
schizophrenia biology. RNA-seq analysis identified dysregulated pathways that could identify molecular 
mechanisms by which SDCCAG8 mutations contribute to schizophrenia risk and cognition and help uncover the 
processes that implicate centrosome/ ciliary genes in neurodevelopmental phenotypes.  
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Abstract: 
 
Background: 
The anterior cingulate cortex (ACC) plays an important role in top-down control and the affective 
component of pain. In-vivo optogenetics is a technique in which light-sensitive proteins, opsins, are used 
to modulate target populations of neurons with high temporal control in awake behaving animals. 
Commonly used opsins are channelrhodopsin-2 (ChR2) and archaerhodopsin (ArchT) to activate or silence 
neurons, respectively. Optogenetic methodology has been a valuable tool in a wide range of neuroscience 
fields including pain research. 

Aim: 
The aim of this study was to investigate the effects of optogenetic modulation of glutamatergic neurons in 
the ACC on formalin-evoked aversion and nociceptive behaviours in rats. 

 
Methods: 
Adult female and male Sprague-Dawley rats underwent stereotaxic injection of adeno-associated virus 
(AAV) and implantation of optic fibres into the ACC. The AAV encoded control fluorophores, ChR2, or 
ArchT under regulation of calmodulin kinase II alpha (CamKIIα) promoter for selective expression within 
glutamatergic neurons. Four weeks later, the effects of optogenetic stimulation on formalin-induced 
nociceptive behaviour and formalin-induced conditioned place aversion (F-CPA) were assessed. Data 
were analysed using one-way or repeated measures ANOVAs where appropriate.  

Results: 
We found that optogenetic inhibition of glutamatergic neurons in the ACC abolished F-CPA in males, while 
activation of the same neurons did not significantly affect F-CPA, compared with rats expressing the control 
fluorophore. However, optogenetic activation of glutamatergic neurons in the ACC resulted in decreased 
nociceptive behaviour at discrete timepoints during the late stage of the 60-minute formalin trial in male but 
not female rats.  

 
Conclusions: 
These data suggest that glutamatergic neurons of the ACC could play a differential role in the aversive and 
sensory components of inflammatory pain in rats, specifically in males.  

 
Acknowledgments: 
The present study was carried out with financial support from Science Foundation Ireland (SFI) and co-
funded under the European Regional Development Fund under Grant Number 13/RC/2073.  
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Abstract: 
 
Background: 
Hernia repair is a common surgical procedure associated with acute post-operative pain (POP) in 
approximately 40% of patients[1]. Endocannabinoids have analgesic effects at peripheral, spinal and 
supraspinal levels[2]. 

 
Aim: 
To investigate the effects of URB937, a peripherally restricted inhibitor of fatty acid amide hydrolase 
(FAAH), the enzyme that catabolises the endocannabinoid anandamide and related N-acylethanoamines, 
and URB597, a centrally active FAAH inhibitor, on POP-related behaviour in a rat model of inguinal mesh-
based hernia repair surgery (hernioplasty).  

 
Methods: 
Forty-two adult male Lister-Hooded rats were used (n=7 per group) and home-cage locomotor activity, 
open-field activity and hindpaw and inguinal area mechanical hypersensitivity (von Frey testing) were 
assessed 24hrs pre-surgery and 4hrs post-surgery. Rats received a subcutaneous injection of either 
vehicle, URB937 (1mg/kg) or URB597 (1mg/kg) immediately pre-surgery and underwent either a sham 
procedure or a hernioplasty under isoflurane anaesthesia.  

 
Results: 
Surgery reduced home-cage locomotor activity and induced mechanical allodynia in the ipsilateral inguinal 
area and ipsilateral hindpaw. Both drugs partially attenuated mechanical allodynia in the ipsilateral inguinal 
area but only URB597 attenuated allodynia in the ipsilateral hindpaw. Neither drug attenuated surgery-
induced locomotor activity deficits. 

 
Conclusions: 
These results suggest that pre-surgical administration of peripherally restricted or centrally active FAAH 
inhibitors can attenuate POP-related behaviour in this model.  The results also indicate development of 
mechanical allodynia at a secondary site suggestive of a ‘pain spreading’ phenomenon, which may be 
regulated by central FAAH substrates while allodynia at the surgery site may be regulated by both central 
and peripheral FAAH substrates.  

 
Acknowledgements: 
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Abstract: 
Background: 
Detection and identification of brain lesions is an area with many important clinical applications. In stroke for 
example, timely diagnosis is vital to patient outcomes. EIT is a modality that may be able to image the brain by 
measuring the electrical conductivity of the tissues. EIT is low cost, portable and hazard free but struggles with static 
scenes. We demonstrate the development of a novel algorithm exploiting the inherent symmetry of the brain and 
the differing conductivities of the constituent tissues at different electrical frequencies to image and diagnose 
lesions. 
 
Aim: 
The development and implementation of a novel imaging modality using EIT is reported using numerical and 
phantom models. Bi-Frequency Symmetry Difference EIT (BFSD-EIT) is applicable to regions of interest with 
symmetry in the normal case, asymmetry in the presence of a lesion and where there is a priori knowledge of a 
frequency-dependent change in the electrical conductivity of the tissues in the region 
 
Methods: 
The clinical problem of diagnosis of the aetiology of stroke as haemorrhagic or ischaemic is used as a sample 
application for the algorithm. The sagittal plane represents a plane of natural symmetry in the head. A lesion located 
away from that plane perturbs the inherent symmetry of the region. This perturbation can be detected as a differing 
profile of tissue electrical conductivity between the left and right sides. Measurements taken from a single 
frequency of electrical stimulation can detect a lesion, and when combined with measurements from a second 
carefully chosen frequency, can identify and locate the pathology. The proof of concept of the algorithm is 
demonstrated using an anatomically accurate numerical model and phantom model with perturbations of different 
type, size and location. 
 
Results: 
BFSD-EIT can be used to detect, identify and locate lesions. Results are given as images with corresponding robust 
quantitative metrics. Detection is enhanced with larger lesions, those further from the sagittal plane, and when 
measurements have a higher signal-to-noise ratio. 
Conclusions: 
Bi-Frequency Symmetry Difference EIT has the potential to become established as a new modality of EIT with the 
ability to detect deviations in the symmetry of a region due to the presence of a lesion. Notably, this modality does 
not require a time change in the region and thus may be used in scenarios such as stroke detection. 
 
Acknowledgments: 
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Programme (Marie Curie Actions) of the European Union’s Seventh Framework Programme (FP7/2007-2013) under 
REA Grant Agreement no. PCOFUND-GA-2013-608728.  
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Abstract: 
Background: Bipolar disorder (BD) is a psychiatric illness associated with cognitive impairment, including 
impairments in intelligence, executive functioning, memory and theory of mind (Bora and Pantelis, 2015). Graph 
theoretical analyses investigate the basis for cognitive impairments within the framework of an interconnected 
brain network, and despite reports of altered anatomical network organisation in BD (O’Donoghue et al., 2016) 
there are limited data relating this to BD cognitive impairments.  
Aim: We aim to investigate relationships between cognitive function and anatomical network organisation in BD in 
comparison to healthy controls. 
Methods: Participants underwent a cognitive test battery and structural and diffusion MRI (3T Philips Achieva). 
Fractional anisotropy and number of streamlines-weighted anatomical brain networks (MATLAB vR2017b) were 
generated by mapping constrained spherical deconvolution-reconstructed white matter (ExploreDTI v4.8.6) 
between 86 cortical/subcortical brain regions (FreeSurfer v5.3.0). Cognition was investigated in relation to measures 
of global connectivity, rich-club connectivity (MATLAB vR2017b) and anatomical sub-network connectivity using a 
statistical approach (NBS v1.2). We tested cognition (MANCOVA/Mann-Whitney U) and cognition-to-connectivity 
relationship (r-to-Z transformation,NBS v1.2) differences between diagnostic groups. 
Results: In BD, lower IQ performance (N=32, mean age±SD 43±13, F=4.92, p=0.03) was accompanied by a 
dissociation between IQ and global efficiency relative to controls (N=38, 39±14, HC: r=0.32, p=0.06; BD: r=-0.16, 
p=0.41; Z=1.94, p=0.05). Spatial recognition memory accuracy was not significantly impaired in BD (F=3.31, p=0.07). 
The BD group invoked a relationship between this domain and global efficiency that was not seen in controls (HC: 
r=-0.15, p=0.39; BD: r=0.39, p=0.03; Z=-2.24, p=0.03). The average time to respond correctly in spatial recognition 
memory was similar between groups (F=0.31, p=0.58). Faster response times were associated with greater 
connectivity between the right basal ganglia, hippocampus, thalamus, amygdala, and frontal cortex (t=2.0, p=0.02), 
and slower response times were associated with greater connectivity between bilateral basal ganglia, thalamus, 
cerebellum and left parietal cortex (t=2.0, p=0.02). Greater connectivity between the basal ganglia and thalamus 
was associated with lower accuracy in the whole cohort (t=2.5, p=0.04). The BD group demonstrated worse 
performance in executive functioning (U=430.00, p=0.04), episodic memory (F=7.37, p=0.01), short-term visual 
memory (F=4.55, p=0.04) and theory of mind (F=6.44, p=0.01) compared to controls. These impairments were not 
accompanied by altered anatomical network correlates.  
Conclusions: We find that altered global anatomical network connectivity relates to IQ but not executive function 
impairments in BD. Despite reports of altered rich-club and sub-network connectivity in BD (O’Donoghue et al., 
2017) including in the current cohort (Nabulsi et al., 2017), we found no evidence that these network alterations 
impact BD cognitive function in the domains investigated including IQ, executive functioning, memory and theory 
of mind. How the basal ganglia and thalamus are interconnected appears to be important for spatial recognition 
memory accuracy, and their connection with other brain regions as above are important for response times both in 
the positive and negative direction. Future studies may profitably pursue functional network interactions in BD and 
their impact on cognitive function. 
Acknowledgments: We gratefully acknowledge the participants, the support of the Welcome-Trust HRB Clinical 
Research Facility, the Centre for Advanced Medical Imaging, St. James Hospital and funding support from the Irish 
Research Council Government of Ireland Postgraduate Scholarship. This research was funded by the Health Research 
Board (HRA-POR-324). 
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Abstract: 
Background: 
Ischemic stroke is a major cause of death and disability affecting an estimated 23,000 people per annum in Ireland 
[1]. Despite significant advancements in stroke treatment, prevention and supportive care, it still remains a 
significant problem and economic burden. The pathophysiology of ischemic brain injury is complex, with neuronal 
injury being heavily impacted by an excessive inflammatory response, which is mediated in part by glial cells. Glial 
cells (microglia and astrocytes) become activated following ischemia and can produce an array of harmful 
mediators exacerbating the ischemic damage. Cyclooxygenase-2 (COX-2) is a rate limiting enzyme in the 
production of prostaglandins from arachidonic acid. Prostaglandin E2 (PGE2) has been shown to be a key 
component in the initiation and propagation phases of inflammatory processes in the brain. Inhibition of COX-2 
either pharmacologically or genetically has been demonstrated to decrease neuronal injury after cerebral ischemia 
[2,3], however how COX-2 affects glial cell activity is currently unknown.  
 
Aim: 
Thus, the aim of this study was to assess COX-2 expression in the ischemic brain followed by either reperfusion or 
no reperfusion and the concomitant changes in glial cell morphology. 
 
Methods: 
Left middle cerebral artery occlusion (4hr) was induced in male Sprague Dawley rats (n=3/4 per group) followed by 
either 2hr full reperfusion or no reperfusion. In sham-operated animals, surgery was performed but insertion of 
the occluder was omitted. Following surgery, rats were sacrificed, brains were perfusion fixed and harvested, 

sectioned (30m thickness) and stained with antibodies specific to COX-2, microglia (IBA-1) and astrocytes (GFAP) 
for immunofluorescent analysis.  
 
Results: 
Our data demonstrates that ischemic stroke followed by either full or no reperfusion causes significant increases 
in COX-2 expression in the core of the lesion compared to the un-lesioned and sham controls. There were 

significant increases in both the lesioned core and penumbra for microglia area per cell body (m2) and microglia 

volume per cell body (m3) in the ipsilateral hemisphere when compared to the un-lesioned hemisphere and sham 
controls. There were no significant changes in astrocyte morphology in the core or penumbra.  
 
Conclusions: 
Following an ischemic stroke, COX-2 is upregulated in the ischemic hemisphere and microglia were observed to 
change their morphology from a ‘quiescent’ to an ‘activated’ state following stroke. There was no change in 
astrocyte morphology observed, but this may be due to the early timepoint investigated. Interestingly, COX-2 is 
not co-localised with either microglia or astrocytes at this early timepoint. It is plausible that this increase in COX-2 
contributes to changes in microglia morphology observed following ischemic stroke. 
 
Acknowledgments: 
This study was supported by funding from the Galway University Foundation and the College of Medicine, Nursing 
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Abstract: 
 
Background: 
Biomaterial-based therapies offer significant potential in regenerative approaches for Parkinson’s disease (PD). For 
preliminary ex vivo assessment of the efficacy/safety of such approaches, the use of explanted tissue containing the 
dopaminergic pathways affected by PD provides significant advantages over the use of cell culture models. 
 
Aim: 
Thus, the aim of this study was to assess the utility of ventral mesencephalic tissue explants for assessment of the 
efficacy and safety of GDNF or GDF-5 functionalised collagen hydrogels ex vivo. 
 
Methods: 
For this study, 30 embryonic day 14 rat embryos were dissected to obtain the mesencephalic-diencephalic tube 
which was maintained in tissue culture using the air media interface method2. Explants were then exposed to 5 
µg/µl GDF-5 or GDNF either as a bolus or encapsulated in a collagen hydrogel for various time-points, after which 
they were fixed for histological analyses. Free floating tyrosine hydroxylase immunohistochemistry was completed 
to identify survival and development of dopaminergic neurons. 
 
Results: 
Exposure to the collagen hydrogels did not have any detrimental effects on the explanted tissue viability ex vivo. 
Moreover, when the hydrogels were functionalised with GDNF or GDF-5, this improved dopaminergic axonal 
outgrowth from the cells. 
 
Conclusions: 
This experiment successfully demonstrates the utility of ventral mesencephalic tissue explants for assessment of 
the efficacy/safety neurotrophin-functionalised collagen hydrogels. This approach offers advantages over cellular 
models for the preliminary assessment of biomaterial-based regenerative therapies for PD.  
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Abstract: 
Background: 
DOPAL is a toxic catecholaldehyde metabolite of dopamine, which has been indicated to induce neurodegeneration 
in Parkinson’s Disease. However, less is known about DOPAL’s effect on astrocyte viability and reactivity. Previous 
studies in the lab have shown that DOPAL administration impairs bioenergetic function of an olfactory bulb brain 
slice model of Parkinson’s disease however the contribution and vulnerability of each cell population is not clear. 
Furthermore, as astrogliosis is proposed to occur in Parkinson’s Disease and has been observed following DOPAL 
injection into the rat substantia nigra, this project investigated if characteristic aspects of astrogliosis could be 
observed following DOPAL treatment in vitro.  
 
Aim: 
To investigate if DOPAL treatment affects astrocyte viability. To evaluate if DOPAL administration induces aspects 
of astrogliosis through investigation of astrocytic hydrogen peroxide and nitrite production and also by looking at 
expression of glial fibrillary acidic protein (GFAP) and aquaporin-4. To determine if DOPAL alters the bioenergetic 
function of astrocytes and to compare a DOPAL overnight pre treatment  with DOPAL acute administration.   
 
Methods: 
All experiments were carried out using the Neu7 Astrocyte cell line following an overnight pre-treatment of DOPAL. 

alamarBlue and DNA picogreen assays evaluated cell viability. A hydrogen peroxide production assay and a Greiss 
Reagent assay respectively investigated astrocytic production of reactive oxygen species (ROS) and nitrite. 
Subsequently, an immunohistochemical staining for glial fibrillary acidic protein (GFAP), aquaporin-4 and phalloidin 
was executed. The XF Cell MitoStress Test using the Agilent Seahorse XFp Analyzer was used to evaluate the 
bioenergetic function of the astrocytes. A DOPAL overnight pre-treatment was compared with acute DOPAL 
administration and various aspects of bioenergetic function were measured including basal and maximum 
respiration, ATP production, proton leak, and spare respiratory capacity.  
 
Results: 
A significant decrease in astrocyte viability was observed following treatment with high DOPAL concentrations. 
These concentrations also caused upregulated astrocytic ROS and nitrite production. Immunohistochemical analysis 
showed a strong decrease in phalloidin and upregulated aquaporin-4. A change in GFAP was also noted. We 
observed a decrease in maximum respiration, spare respiratory capacity and coupling efficacy of cells pre-treated 
with DOPAL. However there was a slight increase in maximum respiration and spare respiratory capacity following 
an acute administration of DOPAL. 
 
Conclusions: 
DOPAL treatment appears to induce astrocyte cell death and astrocyte reactivity. It also impairs bioenergetic 
function. As astrocytes are pivotal to neuronal health, DOPAL’s effect on astrocyte function could play a role in 
DOPAL induced neurotoxicity. Further studies, in vivo or using primary astrocytes in vitro should be carried out to 
expand on and verify our findings. 
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Abstract: 

Background: 

To investigate the histological composition of blood clots following mechanical thrombectomy, it is essential to 

ensure optimum storage for highest quality histological and immunofluorescence analysis. 

Aim: 

We investigated for how long clots can be stored in in Paraformaldehyde (PFA), saline and heparinised saline before 

the tissue integrity is compromised. 

Methods: 

Human blood was obtained from the Irish Blood Transfusion service. Whole blood and Fibrin-rich clot analogues 

(5% Red blood cells (RBC’s)) were made under dynamic flow conditions using a modified chandler loop system. Clots 

were stored in PFA, saline and heparinised saline for 1 hour (h), 24h, 48h, 1 week (w), 2w, and 1 month. Additionally, 

clots were stored in PFA for the extended period of 2 months. Sections were cut at 5µm thickness and stained with 

Haematoxylin and Eosin (H&E), Masson’s trichrome and Martius Scarlet Blue (MSB) to visualise RBCs, white blood 

cells (WBCs) and fibrin. Analysis of the integrity of clot components used a scoring system (0: Low; 1: Sub-par; 2: 

High). Autofluorescence was also assessed using a relative scale. 

Results: 

The clots stored in saline and heparinised saline showed evidence of degradation of RBCs and WBCs at the earliest 

time-points, but fibrin remained intact. Clots stored in formalin for up to 2 months were qualitatively similar to 

those stored for all shorter periods (Median score = 2 per component).  

Autofluorescence was assessed for samples stored in PFA, samples up to 2 weeks in storage showed an edging 

effect, after this time point the autofluorescence became evident throughout the tissue.  

Conclusions: 

This study demonstrates that PFA is the optimal storage solution for acute ischemic stroke blood clots. Degradation 

of the major clot components occurs quickly and in a time-dependant manner when stored in both Saline and 

Heparinized Saline Solutions. Therefore clots removed during an endovascular procedure, may be stored in 

Saline/Hep Saline temporarily in the acute setting, but should be transferred to PFA as soon as possible after the 

completion of the procedure. 
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Abstract: 
 
Background: 
Schizophrenia (SCZ) is a common, severely debilitating adult-onset mental illness characterized by 
hallucinations, delusions, and a lack of desire to accomplish goals or form social relationships. Cognitive 
deficits (affecting memory, IQ or attention) are also core features of schizophrenia. However, this 
aspect of the disease is not effectively targeted by current treatments, primarily owing to a lack of 
understanding of the shared biology of schizophrenia and cognition. Multiple studies have indicated a 
role of the immune system and inflammatory processes in psychiatric disorders, including SCZ.  
 
Aim: 
The hypothesis for this work is that variation in genes with immune function contributes to both SCZ 
and the associated cognitive deficits. We focus on BCL11B, a transcription factor involved in regulating 
the differentiation and development of cells in both the central nervous system (CNS) and the immune 
system. Both BCL11B and its interacting partner SATB2 are associated with SCZ, indicating that genes 
interacting with or are regulated by BCL11B are making a contribution to SCZ. 
 
Methods: 
To test our hypothesis, we carried out a literature search and integrated existing RNA-seq and ChIP-seq 
data on BCL11B to identify direct targets and define functionally related gene-sets. We focused on four 
gene-sets, containing 210, 553, 160 and 28 genes. Gene-set analysis (GSA) was carried on these gene 
sets using the tool MAGMA and summary statistics from genome wide association studies (GWAS) of 
both SCZ and educational attainment (EA; a proxy phenotype for cognition). 
 
Results: 
Our GSA results indicate that none of the four gene-sets tested are enriched for genes associated with 
SCZ or EA.  
 
Conclusions: 
The contribution of the immune system to SCZ and cognitive deficits is likely mediated by factors other 
than BCL11B function. 
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Abstract: 
 
Background: 
The role of the endogenous opioid system in pain-negative affect interactions and the influence of genetic 
background is poorly understood. Wistar-Kyoto (WKY) rats, a genetic model of negative affect that also exhibit 
hyperalgesia, show hyporesponsivity to systemically administered mu-opioid receptor (MOP) agonists. The 
ventrolateral periaqueductal grey (vlPAG) plays a key role in MOP-mediated antinociception.  
 
Aim: 
We compared the effects of systemic and intra-vlPAG administration of morphine (MOP agonist) on nociceptive 
responding to noxious thermal and inflammatory stimuli in WKY versus Sprague-Dawley (SD) rats and associated 
alterations in c-Fos expression in the nucleus raphe magnus (NRM) of the rostral ventromedial medulla (RVM) 
downstream of the vlPAG. 
 
Methods: 
Male WKY and SD rats (n=8-11/group) were allocated to groups across three experiments using within-subject 
design to investigate the effects of morphine (0.5-7.5 mg/kg, s.c.) in hot plate (HP) and formalin tests. In a 
subsequent study, the effects of intra-vlPAG administration of vehicle or morphine (1, 2.5, or 5 μg) on formalin-
evoked nociceptive behaviour was investigated in male WKY and SD rats (n=6-7/group). Immunohistochemical 
staining of c-Fos in perfused brain sections was carried out. MOP expression in the vlPAG of the two strains was 
assessed using western immunoblotting. Data were analysed using repeated measures or two-way ANOVA followed 
by Student-Newman-Keuls post hoc test (p<0.05 significant). 
 
Results: 
In the HP test, the minimal effective dose of systemically administered morphine was 2 and 0.5 mg/kg in WKY and 
SD rats, respectively. Morphine significantly reduced formalin-evoked nociceptive behaviour in SD, but not in WKY, 
rats; the antinociceptive effects of morphine were attenuated by cyprodime (MOP antagonist). Plasma morphine 
levels did not differ between the two strains. Intra-vlPAG administration of morphine 1 μg reduced formalin-evoked 
nociceptive behaviour in SD, but not in WKY, rats; morphine 2.5 and 5 μg was antinociceptive in both strains. Intra-
vlPAG administration of morphine dose-dependently increased c-Fos expression in the NRM of both strains, being 
more pronounced in SD than WKY rats. MOP expression in the vlPAG did not differ between strains. 
 
Conclusions: 
These data provide further evidence that WKY rats exhibit hyporesponsivity to the antinociceptive effects of MOP 
agonism. The results identify the vlPAG as a key locus for this hyporesponsivity in WKY versus SD rats and suggest 
that opioid-induced engagement of descending pain circuitry downstream of the PAG (within the NRM) is reduced 
in WKY rats versus SD counterparts. 
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Abstract: 
 
Background: 
Peroxisome proliferator-activated receptors (PPARs) are nuclear receptors. There is evidence for their involvement 
in pain, cognition, and anxiety. However, their role in pain-fear interactions is unknown. The amygdala plays a key 
role in pain, conditioned fear and fear-conditioned analgesia (FCA). 
 
Aim: 
Investigate the effects of systemic and intra-basolateral amygdala (BLA) and central amygdala (CeA) administration 

of PPAR, PPARand PPAR antagonists on nociceptive behaviour, fear-conditioned analgesia (FCA), and 
conditioned fear in presence or absence of nociceptive tone in rats.  
 
Methods: 
Male Sprague-Dawley (SD) rats received footshock (FC) or no footshock (NFC) in a conditioning arena.  23.5h later, 

rats received intra-plantar injection of formalin and intra-peritoneal vehicle, PPAR (GW6471), PPARGSK0660) 

or PPAR (GW9662) antagonists, before re-exposure to the arena for 15 minutes, and behaviour recorded. In 
subsequent experiments, rats underwent a similar protocol except PPAR antagonists or vehicle were microinjected 
intra-BLA or intra-CeA 15 minutes prior to formalin or saline administration. Pain- and fear-related behaviours were 
assessed for 30 minutes and amygdalar neurotransmitters/endocannabinoids were measured post-mortem 
 
Results: 
Systemic administration of all antagonists potentiated context-induced freezing in the presence of formalin-evoked 

nociceptive tone, with no effect on nociceptive behaviour. Intra-BLA administration of PPAR or PPAR antagonists 
potentiated freezing in the presence of nociceptive tone in FC rats. Blockade of all PPARs in the BLA increased 

freezing and BLA dopamine levels in NFC rats in the absence of nociceptive tone. Administration of PPAR, 

PPARor PPAR antagonist intra-CeA did not affect freezing duration in FC rats in the presence of nociceptive 

tone. Formalin-injected FC rats receiving PPAR, PPARand PPAR antagonists systemically had lower levels of 

CeA dopamine, while those receiving intra-BLA PPAR and PPAR antagonists had higher levels of dopamine in the 
BLA, compared with vehicle-treated counterparts.  
 
Conclusions: 

PPARs, particularly PPAR and PPAR in the BLA play a role in expression or extinction of conditioned fear in the 
presence or absence of nociceptive tone.  
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Abstract: 
Background: 
Leelamine is a diterpene molecule which exhibits cannabinoid-like pharmacological activity and has therapeutic 
potential in melanoma treatment. Metabolism of pharmacological agents may influence their efficacy. In mice 
leelamine was reported to be oxidatively metabolised into one major metabolite. The metabolism of leelamine is 
currently unknown in the rat and may differ from mice. 
 
Aim: To determine the major metabolic biotransformation’s of leelamine in rat tissue using mass spectrometry. 
 
Methods: Male Sprague Dawley rats received a single acute   i.p injection of leelamine (25mg/kg) or vehicle (n=7 per 
group) and behaviour in the tetrad test for cannabinoid activity was assessed. Subsequently, the animals were 
euthanised at 30, 60 or 120 mins post-injection, and various tissues including brain regions, plasma, liver and spinal 
cord were harvested and stored for further bioanalysis.  Liver sample aliquots were homogenised in ice cold 
acetonitrile and the supernatants were clarified by centrifugation. Samples were analysed with a triple quadrupole 
mass spectrometer operated in full scan mode scanning 200-1000m/z in conjunction with reversed phase 
chromatography. Samples were analysed by positive and negative ion electrospray ionisation modes.  
 
Results: 
Using LC/MS, a series of intense peaks were observed in the liver of leelamine-treated rats that were not observed 
in control rats. Also, mass spectrometry confirmed that leelamine was present in all test rats but absent in all control 
rats. Specifically, in test rats, intense signals at m/z 286 (leelamine), 302(leelamine+16) and 318 (leelamine+32) were 
observed respectively indicating non-metabolized leelamine (m/z 286) and suggesting monooxygenated (m/z 302) 
and dioxygenated (m/z 318) leelamine. As a control leelamine standard was chemically unmodified which excluded 
auto oxygenation or sample processing induced oxidative transformations. Moreover, these putative metabolites 
had earlier retention times than leelamine, supporting the metabolic transformation of leelamine into more polar 
metabolites. Tandem mass spectrometry of m/z 286, 302 and 318 indicated that the fragmentation patterns and 
fragment daughter ion series of the putative metabolites were almost identical to that for leelamine except that the 
fragment daughter ion m/z series increased by 16 and 32 respectively. A major signal at m/z 284 was observed in 
leelamine-treated rats. This suggested another metabolic pathway for leelamine in rats through a separate 
desaturation process. It’s retention time preceded leelamine by about 2 seconds. Tandem mass spectrometry of 
m/z 284 yielded an almost identical fragmentation pattern to leelamine except that the daughter ion m/z series 
decreased by 2 m/z. 
Metabolites were detected at high intensity relative to the leelamine signal for the 30, 60- and 120-minute cohorts 
indicating a fast metabolic rate for leelamine. No peak signals for m/z 300 and 316 were observed. No leelamine 
metabolites were observed in negative ion mode. Finally, metabolites were also present in brain tissue. 
 
Conclusions: 
Two fast and separate metabolic pathways occur for leelamine transformation in vivo, namely oxidation and 
desaturation pathways.  
 
Acknowledgments: NUIG FEP 
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Abstract: 
Background: 
Negative affect and deficits in social behaviour are a hallmark of several psychiatric and neurodevelopmental 
disorders. The opioid system is recognised to regulate social behaviour, with mu-opioid receptor agonism increasing, 
and kappa-opioid receptor (KOP) agonism decreasing, social play behaviour. However, there is a paucity of data 
examining the effects of KOP modulation in models of altered social responding. Clinical and preclinical data has 
demonstrated that prenatal exposure to the anti-epileptic valproic acid (VPA) is associated with impairments in 
social responding. 
 
Aim: 
To investigate the effects of KOP modulation on social motivation and cognition in adolescent rats prenatally 
exposed to VPA. 
 
Methods: 
Pregnant female Sprague-Dawley rats received VPA (500mg/kg) or saline on GD12.5. Male adolescent offspring 
(PND31-43, n=6-12) received an acute administration of KOP agonist U50488 (2.5mg/kg, s.c.), antagonist DIPPA 
(5mg/kg, s.c.) or vehicle (20% DMSO or saline). Social behaviour was assessed using the 3-chamber sociability test 
and behaviour analysed using Ethovision XT. Data were analysed using repeated measures ANOVA followed by SNK 
post hoc or Kruskal-Wallis H-test followed by Mann-Whitney U-test where appropriate. P<0.05 was deemed 
significant. 
 
Results: 
Data revealed that saline– and VPA-exposed animals display a preference for the social- (rat) over the non-social 
(empty cage) stimulus. Systemic administration of DIPPA to saline, but not VPA-exposed rats resulted in a significant 
increase in the time interacting with a social stimulus. There was no effect of U50488 on sociability of Saline- or 
VPA-exposed rats. Assessment of social novelty preference revealed that Saline-, but not VPA, exposed vehicle-
treated animals exhibited a preference for the novel over the familiar rat. Systemic administration of DIPPA or 
U50488 prevented social novelty preference in Saline-exposed rats. In comparison, DIPPA restored social novelty 
preference behaviour in VPA-exposed animals. Analysis of locomotor activity revealed that systemic administration 
of U50488 to VPA-exposed animals reduced distance moved. There was no effect of DIPPA on distance moved by 
saline or VPA-exposed rats.  
 
Conclusions: 
KOP modulation exerts differential effects on social responding in saline- and VPA-exposed adolescent rats. Thus 
these data suggest the effect of KOP modulation depend on context and underlying alterations in social responding. 
These data add to the existing literature implicating the KOP system in social responding and disorders associated 
with social impairments.  
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Abstract: 
 
Background: 
Autism is a neurodevelopmental disorder characterised by impaired social and communication skills. In addition to 
these classical behavioural symptoms, increasing evidence indicates that individuals with autism exhibit altered pain 
perception and expression[1]. However, it is unknown if sexual dimorphism exists in the processing and expression 
of pain in autism. Clinically relevant animal models provide a means to study the expression and physiological 
mechanisms underlying altered pain processing in autism[2]. 

 
Aim: 
To evaluate if sexual dimorphism exists in nociceptive responding in the valproic acid (VPA) rat model of autism.  
 
Methods: 
Pregnant female Sprague Dawley rats received VPA (500mg/kg; s.c.) or saline at GD12.5. Male and female offspring 
(PND43-49) underwent nociceptive testing in the hot plate test (thermal nociception), the von Frey test (mechanical 
nociception), acetone drop test (sensitivity to cold innocuous stimulus) and formalin test (inflammatory pain). 
  

Results: 
Male and female VPA-exposed rats exhibited increased latencies to respond in the hot plate test when compared 
to saline treated counterparts. Male and female VPA-exposed rats exhibited increased withdrawal thresholds in the 
von Frey test when compared to saline treated counterparts. There was no difference between VPA and saline-
treated rats in the acetone drop or formalin test. 
 
Conclusions: 
Adolescent male and female rats prenatally exposed to VPA display higher thresholds for both thermal and 
mechanical nociceptive stimuli, indicating thermal and mechanical hypoalgesia. These data mirror clinical findings 
in individuals with autism and thus the VPA model may provide an important means of evaluating changes in 
nociceptive processing associated with autism.  
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Abstract: 
 

Background: 
The brain machine interface BMI describes a group of technologies capable of communicating with excitable 
nervous tissue within the central nervous system (CNS). These devices act to directly couple neural tissue with 
therapeutic stimulating devices or recording systems to control external devices. BMI’s have seen major advances 
in recent years, but these advances have been impeded due to a deterioration in the signal to noise ratio of recording 
electrodes over time following insertion into the CNS. This deterioration has been attributed to an intrinsic host 
tissue response, namely reactive gliosis, resulting in peri-implant encapsulation via the synthesis of pro-
inflammatory signalling molecules and the recruitment of glial cells.  
 
Aim: 
Modification of the nanoscale geometry of the implanted probe could enhance the electrode’s electrical capabilities, 
and improve the physical coupling between the electrode and the surrounding neurons, whilst reducing gliosis.  
 
Methods: 
In this study, commercially available platinum Iridium (Pt/Ir) microelectrodes and substrates were 
nanotopographically functionalised via femto/picosecond laser processing to generate Laser Induced Periodic 
Surface Structures (LIPSS). Four different topographies were analysed for their physical properties using scanning 
electron microscopy and atomic force microscopy.  The electrochemical properties of these interfaces were then 
investigated using electrochemical impedance spectroscopy. The in vitro response of mixed cortical cultures 
(embryonic rat E14/E17), was subsequently assessed by confocal microscopy, ELISA and multiplex protein array 
analysis. Statistical analysis was performed with Mann Whitney.    
 
Results: 
LIPSS features improved electrochemical properties of the electrodes and promoted cell alignment. Protein array 
analysis also shows that proteins involved in activation of gliosis were downregulated in LIPSS features compared 
to control.   
 
Conclusions: 
Neuroelectrodes functionalised with nanotopographical features could promote chronic neuroelectrode 
functionality by reducing tissue encapsulation in situ and promoting organised interconnected neural network at 
the electrode interface.  
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Background: 
Bipolar disorder involves a dysfunction of the cortico-limbic system, of which the anterior cingulate cortex (ACC) 
plays a central role (Fountoulakis, et al., 2008). Both bipolar disorder and binge alcohol use have demonstrated 
associations with reduced cortical thickness (Hibar et al, 2017; Mashoon et al., 2014) and deficits in functional 
connectivity (Hu et al., 2018) of the ACC. Therefore, the ACC may be particularly likely to be affected by moderate 
and binge alcohol use in bipolar disorder, which may potentially impact on management of the disorder and 
precipitate an acute episode.  
Aim: 
We aimed to examine the association of moderate and binge alcohol consumption and cortical thickness of the ACC 
in both individuals with bipolar disorder, and healthy controls.  
Methods: 
Thirty-nine participants meeting DSM-V diagnostic criteria for bipolar disorder (56% female, mean age ±SD 43±12 
years), and 35 healthy controls (63% female, 38±14) underwent structural MRI (3Tesla-MPRAGE) and the AUDIT-C, 
a validated psychometric instrument to assess alcohol use (Bush et al., 1998). Moderate use is defined by a score of 
less than 5 on the AUDIT-C, and binge use as the consumption of more than six units of alcohol in one sitting. ACC 
thickness was determined using Freesurfer (v.5.3.0). A MANCOVA covarying for age, sex, and intracranial volume, 
was used to examine the association between moderate and binge alcohol use and ACC thickness. Ethics approval 
was granted by The Galway University Hospital Research Ethics Committee. 
Results: 
For the bipolar cohort there was a significant negative correlation between moderate alcohol use and left (r= -0.550, 
p= 0.001) but not right ACC (r= -0.270, p= 0.112) thickness. Within the healthy control group there was no correlation 
between moderate alcohol use and left (r= -0.130, p= 0.478) or right ACC (r= 0.039, p= 0.834) thickness. A MANCOVA 
demonstrated a main effect of diagnosis on thickness alterations in the left F(1, 66) = 5.02, p= 0.028, 𝜂2= 0.070, but 
not right ACC F(1, 66) = 0.756, p= 0.388, 𝜂2= 0.011. Pairwise comparisons indicated that for bipolar participants there 
was on average a reduction of 0.229mm (p=0.028) in left ACC thickness, relative to healthy controls. There was also 
a main effect of binge use on left F(2, 66) = 4.868, p= 0.031, 𝜂2= 0.068, but not right ACC F(2,66) = 0.022, p= 0.882, 
𝜂2= 0.0003. There was no interaction found between binge and diagnosis in left F(2, 66) = 2.23, p= 0.140, 𝜂2= 0.032, 
or right ACC F(2,66) = 0.561, p= 0.456, 𝜂2= 0.008. 
Conclusions: 
These results demonstrate that having a diagnosis of bipolar disorder and using alcohol in moderate amounts has a 
relationship with reduced thickness of the left ACC. Moreover, using alcohol in a binge pattern, without a diagnosis 
of bipolar disorder, is associated with reductions in ACC thickness. The ACC mediates emotional regulation, and 
subsequent behaviour (Fountoulakis, et al., 2008), the demonstrated structural alterations in the ACC may impact 
on a patient’s mood and result in symptom worsening in the disorder. Therefore, these results may have clinical 
relevance for management and prognosis of the disorder. In addition, we emphasize the importance of controlling 
for and reporting moderate and binge alcohol use when examining diagnosis based cortical thickness rather than 
excluding for dependence alone. 
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Abstract: 
 
Background: 
Fear-conditioned analgesia (FCA) is a powerful form of endogenous analgesia. The anterior cingulate cortex (ACC) is 
involved in the cognitive-affective component of pain and pain modulation via the descending pain pathway. 
Previous research in our lab found that administration of an inhibitor of monoacylglycerol lipase (MAGL), the 
primary degradatory enzyme for the endocannabinoid 2-arachidoyl glycerol (2-AG), into the ACC, attenuated FCA 
and that the effect was not CB1 receptor dependant. The ACC projects to the nucleus accumbens (NAc), a region 
typically associated with reward but also shown to have a role in pain modulation. Modulation of the ACC-NAc 
projection has been shown to modulate pain behaviour in awake free-moving rats. 
 

Aim: 
To determine the role of 2-AG and CB2 in the ACC on FCA and formalin-evoked nociceptive behaviour and to measure 
endocannabinoid (EC) and neurotransmitter (NT) levels in the NAc post administration. 
 
Methods: 
Male Lister-Hooded rats (n=10/group) were used. Rats had cannulae bilaterally implanted 1mm above the ACC. Rats 
were placed in a clear Perspex arena and received 1 footshock/minute for 10 minutes, control animals were placed 
in the arena but received no footshock. 23.5 hours later rats received an injection of intra-plantar formalin and 
microinjection of DMSO vehicle, MJN110 (MAGL inhibitor), AM630 (CB2 receptor antagonist) or MJN+AM630. Rats 
were returned to the Perspex box 15 minutes post drug administration and behaviour was recorded for 30 minutes. 
NAc tissue was isolated by cryostat and Palkovits punching and then analysed by HPLC-MS/MS to measure levels of 
ECs and NTs. 
 
Results: 
The MAGL inhibitor, MJN110, attenuated the expression of FCA for the entire 30-minute testing period, an effect 
blocked by co-administration of the CB2R antagonist, AM630. AM630 alone reduced formalin-evoked nociceptive 
behaviour in NFC rats for the entire 30-minute trial, an effect blocked by co-administration of MJN110. Fear-
conditioned vehicle-treated rats displayed significantly increased freezing behaviour in the first 10-minutes of the 
trial, compared with non-fear-conditioned counterparts. Fear-conditioned MJN110-treated rats showed no increase 
in freezing duration. Intra-ACC AM630 alone or in combination with MJN110 caused significant contextually induced 
freezing behaviour for a longer period of time (first 20 mins) than vehicle-treated fear-conditioned rats (first 10 mins 
only). There were no significant between-group differences in levels of ECs or NTs in the NAc as a result of fear-
conditioning and/or drug administration into the ACC. 
 
Conclusions: 
In the ACC, MAGL inhibition attenuated FCA which was blocked by a CB2 receptor antagonist. CB2 antagonism alone 
reduced nociceptive behaviour in non-fear-conditioned rats. This suggests a MAGL substrate in the ACC may 
modulate FCA and that2-AG-CB2R signalling in the ACC may supress this form of endogenous analgesia. Fear-
conditioning and/or modulation of 2-AG-CB2 signalling failed to cause significant alterations in EC or NT levels in the 
NAc which suggests ECs and NTs in the NAc do not play a significant role in ACC-mediated control of FCA or formalin-
evoked nociception through a 2-AG-CB2 signalling system. 
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Abstract: 
Background: The Savage et al. (2018) GWAS meta-analysis of intelligence supports the increasing findings on 
variability in intelligence and evidence of overlap with schizophrenia.  However, uncertainty remains about the 
relevance of variability in intelligence to schizophrenia and the degree of overlap between schizophrenia and 
intelligence.  Furthermore, it is currently unknown whether the mechanism of the overlap is pleiotropic with one 
gene or allele affecting multiple seemingly unrelated phenotypic traits, or if one gene is on a casual pathway to the 
other, whereby a specific gene is pertinent to schizophrenia because it has a negative impact on cognition. 
 
Aim: 
Focusing on the five most significant SNPs as identified by Savage et al. (2018) GWAS meta-analysis this   secondary 
analysis aims: 

• to examine the effects in schizophrenia of already identified genetic variation associated with 
intelligence in healthy controls utilising an Irish dataset of broad psychosis cases.    

• to extend the Savage et al. (2018) findings to characterise the effects in schizophrenia of genetic variation 
on memory (working memory and episodic memory) which research suggests is a critical component of 
intelligence.   

 
Methods: Utilising convenience sample of pre-existing Irish dataset of broad psychosis cases (916 cases and 330 
controls), wherein the controls participated in the Savage et al. (in press) meta-analysis, the present study 
functioned as secondary analysis of said meta-analysis findings regarding the broad psychosis cases.  With the five 
most significant single nucleotide polymorphisms (SNPs) as identified by Savage et al. (in press) and patient 
diagnosis as independent variables, this statistical regression analysis focused on the extent to which these genetic 
variances were of importance in a clinical population by examining the effects in schizophrenia of previously 
identified genetic variation associated with intelligence (IQ) in healthy controls.   
 
Results: As hypothesized the present study observed nominal trend association for SNP rs2726491 with decreased 
errors in performance IQ, and a nominally significant association with decreased errors in working memory for 
rs2726491 across both healthy and clinical population samples.   
 
Conclusions: Consistent with the Savage et al. (2018) meta-analysis, is the suggestive finding of a nominal trend 
association for rs2726491 with decreased errors in performance IQ in the present study sample.  This result 
indicates the possible influence of intelligence in a sufficiently powered sample of healthy controls and broad 
psychosis patients.  Furthermore, the present study advances the Savage et al. (2018) findings, with the 
suggestive finding that the same SNP may have a nominally significant protective effect in an adequately 
powered sample of healthy controls and broad psychosis and narrow psychosis patients on working memory.  
Thus, the present study provides the first indication of the potential influencing role of rs2726491 on cognitive 
function in schizophrenia.  These nominal associations would be suggestive of stronger effects in psychosis, but 
ultimately the present study was underpowered to observe an association at the corrected level.  
 
Acknowledgments: This research was generously funded by Science Foundation Ireland, and the Wellcome Trust 
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Abstract: 
The composition of acute ischemic stroke clots determines the success of mechanical thrombectomy and clinical 
outcome. We report the main histopathological features of ‘white’ clots including the quantification of main 
components as well as the identification of specific components that may be indicative for stroke aetiology and have 
also implications for intervention. 
Background: 
Advances in mechanical thrombectomy have created the unique opportunity to study the acute ischemic stroke 
(AIS) clot material. The histological analysis of clots is crucial for understanding the variations in clot composition 
and stroke aetiology. However, there is a lack of uniformity in the histopathologic characterization of retrieved 
thrombi. In this context, ‘white’ clots represent a less common type of thrombi but their histopathological features 
are largely unknown. 
Aim: 
Our aim was to investigate the histological composition of three ‘white’ clots retrieved by thrombectomy. To our 
knowledge, these are the only cases reported to date. 
Methods: 
We studied three mechanically extracted ‘white’ thrombi collected from two partner hospitals: Beaumont Hospital 
and Sahlgrenska University Hospital. The clots were immediately fixed in 10% phosphate-buffered formalin. Upon 
arrival at our institution, gross photos were taken for each clot. Formalin-fixed specimens were further processed 
using a standard tissue processing protocol and embedded in paraffin. Serial sections were cut at 3-µm thickness. 
Representative slides for each clot were stained with Hematoxylin and Eosin (H&E) and Martius Scarlett Blue (MSB) 
for the identification of main components. The MSB-stained slide underwent whole slide scanning (Olympus VS120) 

and histologic quantification was performed using Orbit Image Analysis Software (Orbit Image Analysis, Idorsia Ltd.). 
Von Kossa staining was also performed to confirm the presence of calcifications when suspected. The presence of 
specific components was assessed in selected cases by immunohistochemistry for CD42b (platelets), von Willebrand 
Factor (vWF) as well as fatty-acid binding protein (FABP4) immunofluorescence (adipocytes).  
Results: 
Two, five and twenty one passages respectively were necessary to extract the clots using stent retrievers (2 cases) 
or aspiration devices. MSB staining allowed the accurate identification of main components (Red Blood cells, Fibrin, 
Platelets and White Blood Cells) in all clots. The quantification showed in one case that Platelets and Other 
components accounted 88% of clot composition, followed by fibrin (11%) and White Blood Cells/Red Blood Cells 
(1%). The expression of CD42b and vWF was detected in all cases. Collagen and calcification were present in one 
case each. Interestingly, adipocytes were identified by anti-FABP4 antibody in two cases representing the main 
component of these clots. 
Conclusions: 
Clot composition has a significant impact on the revascularization outcome. Calcium in an embolus confers 
resistance to thrombus dissolution and also may render than stiffer and less accessible for stent retrievers leading 
to low recanalization rates. We assume that collagen is part of the blood vessel in contact with the thrombi or 
thrombectomy devices. Furthermore, the presence of adipocytes may be a histological marker of a vulnerable 
atherosclerotic plaque or fat embolism if confirmed by the clinical history of the patient. 
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Abstract: 

Background: 
The use of primary dopaminergic neurons for neural transplantation has not yet reached a level to justify its use as 
a routine therapeutic procedure, largely due to limitations in cell survival, with only ~5% of cells surviving the 
transplantation process. Injectable biomaterial scaffolds have the potential to improve graft survival and function 
by providing a physical substrate into which pro-survival factors can be complexed. 
 
Aim: 
Therefore, the aim of this study was to determine the effect of a GDNF-loaded collagen hydrogel on the functionality 
of primary dopaminergic neurons implanted into the striatum of the 6-hydroxydopamine-lesioned rat.  
 
Methods: 
Rats were given a unilateral intra-MFB 6-hydroxydopamine lesion prior to transplantation. Two weeks later, a single 
cell suspension was derived from the ventral mesencephalon (VM) of E14 or E12 rat embryos, encapsulated in the 
collagen hydrogel or control transplantation media with or without GDNF (1000 ng), and transplanted into the 
lesioned striatum. Functional recovery was assessed at three week intervals post-transplantation for 12 weeks using 
amphetamine-induced rotations. 
 
Results: 
In line with expectations, we found that the VM transplants from both embryonic donor ages reduced 
amphetamine-induced rotations in all groups. However, the groups in which the VM cells were encapsulated in the 
GDNF-loaded collagen hydrogel showed a significantly greater level of recovery. Post-mortem analysis shows that 
the delivery of VM cells in a GDNF-loaded hydrogel significantly reduced the host immune response to the 
transplanted graft, increased the number of surviving dopaminergic neurons by 5-fold and the volume of striatal re-
innervation by 4-fold. 
 
Conclusions: 
In conclusion, this study provides further evidence of the potential of biomaterials as matrices for cell 
transplantation into the brain. By providing a physical substrate into which pro-survival factors, such as GDNF, can 
be complexed, they can improve the functional outcome of dopamine cell replacement in the brain. 
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Abstract: 
Background:  Huntington's disease (HD) is an inherited neurodegenerative disorder caused by a DNA mutation called 
a trinucleotide repeat expansion (TNR). Normally, the HD gene contains short CAG repeats, but HD patients inherit 
a longer CAG repeat--an expansion--that causes the disease.  Moreover, the expanded allele continues expanding 
in the HD brain, which accelerates disease progression.  Recent findings showed that the DNA repair protein MutSβ 
plays a key role in driving TNR expansions. MutSβ recognises a DNA mismatch and recruits a MutL complex, which 
is essential to trigger repair of the damaged site.  In the case of TNRs, repair goes awry and causes the expansion. 
However, it is unclear which MutL complex, MutLα or MutLγ, is involved in driving expansions. Genome wide 
association studies in HD patients and mouse genetic studies have shown evidence for both MutLα and MutLγ in 
expansions, although the two complexes have never been compared in the same system. Our research aims to 
answer whether  MutLα or MutLγ is primarily responsible for expansions, and to help define the molecular 
mechanism by which MutL complexes drive expansions.  
 
Aim:  Both  MutLα and MutLγ include the MLH1 protein.  Therefore genetic knockout of the MLH1 gene provides 
the proof of principle whether MutL complexes are required in my test system.  I am testing TNR expansion 
phenotype in the knockout cell line and creating a rescue clone to re-establish MLh1 expression. 
 
Methods: 
SVG-A immortalized human astrocytes were cultured for all experiments. 
CRISPR/cas9 gene editing was used to create an MLH1 knockout cell line.  
PCR sequencing was carried out to confirm gene editing.  
Western Blot was used to investigate the presence of MLH1 protein. 
Colony Survival Assay measured the resistance of cells to alkylating agent MMS. 
 
Results: 
Stable MLH1 Knockout cell line does not express MLH1 protein.  
MLH1 protein is expressed in stable MLH1 add-back cell line. 
 
Conclusions: 
CRISPR/cas9 editing of MLH1 gene induces a premature stop codon resulting in a stable MLH1 Knockout cell line. 
Add-back of MLH1 plasmid establishes a stable cell line expressing MLH1 protein. 
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Abstract: 
Background: 
Stroke is a leading cause of death and acquired disability worldwide. A hallmark of stroke is impaired function of 
the endoplasmic reticulum (ER) stress response (1). In order to restore ER function in stressed cells, the unfolded 
protein response (UPR) is activated, which then induces three arms of ER stress sensor proteins including 
activating transcription factor 6 (ATF6). ATF6 is subsequently cleaved to form the short-form ATF6 (sATF6), a 
transcription factor, by proteases (2). Although a failed ER stress response has been linked to apoptosis (2), the 
ATF6 UPR branch has also been found to be crucial to ischemic stroke outcome, via a pro-survival pathway (2,3), 
but the mechanisms are yet to be fully elucidated.  
 
Aim: 
The aim of this study is to evaluate ATF6 expression in infarcted and normal appearing cerebral tissue, following 
occlusive stroke and reperfusion. 
  
Methods: 
Focal ischemic stroke was created by transient (4h) occlusion of the middle cerebral artery in Sprague Dawley rats 
(n=4 or 5 per group), followed by 2h full reperfusion or no reperfusion and sham operated controls. Post-surgery, 
the animals were sacrificed, brains were perfusion fixed and harvested. Using an antibody specific for ATF6, ATF6 

expression was assessed in 30m brain slices by immunohistochemistry. Results were expressed as mean + SEM 
and analysed by two-way ANOVA. 
 
Results: 
Our results showed a significantly higher percentage of ATF6 expressing cells in the ipsilateral hemisphere compared 
to the contralateral hemisphere following a 4h occlusive stroke with reperfusion (F(1,149) = 63.65), p<0.0001 and 
no reperfusion (F(1,149) = 102.8), p<0.0001, but more so in the normal appearing frontal cortex than the lesioned 
temporal cortex (F(1,149) = 37.83), p<0.0001. Assessment of CHOP expression in the ischemic brain, also showed a 
similar pattern, with significantly higher CHOP expression in the normal appearing ipsilateral hemisphere compared 
to the contralateral, following 4h occlusive stroke with reperfusion (F(1,190) = 29.5), p<0.0001 and without 
reperfusion (F(1,190) = 81.19), p<0.0001, particularly in the frontal cortex (F(1,190) = 75.27), p<0.0001, in 
comparison to the lesioned temporal cortex.. 
 
Conclusions: 
Higher expression of ATF6 observed in normal appearing ipsilateral frontal cortex compared to temporal cortex with 
clearly visible lesion, is consistent with the pattern of CHOP expression in the same regions of the brain. High levels 
of CHOP expression in cells can indicate an onset of pro-apoptotic acute phase of ER stress. Our findings suggest 
that the ATF6 branch of the UPR is more involved in pro-survival pathways than in apoptosis in the normal appearing 
frontal cortex tissue. It would be interesting going forward, to further probe the role of ATF6 in ER stress.  
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Abstract: 
Background: 
Although the etiology of idiopathic Parkinson’s disease (PD) remains unknown, evidence suggests that PD 
may manifest after a lifetime of environmental exposures, including viral infection1, interacting with 
underlying genetics.  

 
Aim: 
The aim of this study was to determine the effect of viral priming (using the synthetic dsRNA viral mimetic 
Poly I:C) on α-synuclein aggregate-induced neuropathology (induced by the small peptidomimetic 
FN0752,3) in vivo in rats.  

 
Methods: 
Thirty-two male Sprague-Dawley rats received unilateral intra-nigral injection of Poly I:C (30 µg) or vehicle, 
followed two weeks later by a subsequent unilateral intra-nigral injection of FN075 (1.93 µg) or vehicle. The 
effect of viral-like priming was assessed using immunostaining for filamentous α-synuclein, dopaminergic 
degeneration, and neuroinflammatory markers. Motor behaviour was measured every two weeks after 
FN075 injection. 

 
Results: 
Relative to the vehicle or single exposure, viral-like priming in combination with α-synuclein aggregation 
led to significant motor impairment, which was underpinned by the significant exacerbation of 
neuroinflammation and dopaminergic neuronal death in the substantia nigra. 

 
Conclusions: 
This study has demonstrated that viral mediated neuroinflammatory priming can dramatically enhance the 
consequences of α-synuclein aggregate formation in the nigrostriatal pathway, lending further support to 
the growing evidence that suggests viral infections are involved in PD etiology. 
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Abstract: 
Background: 
In latent sensitisation, hyperalgesia in remission may be re-instated by inverse-agonists/antagonists at the Mu-
opioid receptor (MOP). Some evidence also implicates kappa(KOR) opioid receptors and to a lesser extent, the delta 
(DOP) opioid receptor. We examined latent sensitisation and its opposing opioid receptor inhibition our rat model 
of postoperative pain following inguinal hernia repair(hernioplasty). 
 
Aim: 
To examine latent sensitisation at MOP in an anatomically-relevant model of inguinal hernia repair using Naloxone, 
an inverse-agonist at MOP. 
 
Methods: 
Thirty-two adult male Lister-Hooded rats underwent hernioplasty or sham procedure (n=16/group). Behavioural 
measures included locomotor activity and von Frey testing(VF) for mechanical allodynia at baseline(-24hrs) 4, 24, 
48hrs post-surgery. Six- and twelve-days post-surgery, rats received 3mg/kg(s.c.) naloxone or vehicle (n=8/group) 
and behavioural tests were conducted at 30mins, 90mins and 4hrs post-injection. Another cohort of rats also 
underwent sham or hernioplasty (n=8 /group). This cohort was euthanised at day 12 post-surgery and brain/spinal 
cord tissue was extracted. Tissue was analysed by qRT-PCR for opioid receptor and peptide mRNA. 
 
Results: 
Hernioplasty reduced locomotor activity and caused mechanical allodynia at 2-24 hr post-surgery, which resolved 
within 48 hr. On days 6 or 12 after hernioplasty (but not sham), naloxone significantly increased (i.e. reinstated) 
mechanical allodynia. qRT-PCR revealed a significant increase in mRNA coding for KOP in the periaqueductal 
grey(PAG) and increased proopiomelanocortin(POMC) expression in the ipsilateral spinal cord and contralateral 
amygdala following hernioplasty, compared with sham controls. MOP expression was unchanged in all tissues. 
 
Conclusions: 
This study provides evidence for endogenous opioid receptor analgesia and changes in opioid receptor/peptide 
mRNA post-surgery. The lack of change in MOP expression suggests that constitutive activity at the receptor may 
be responsible for the latent sensitisation effect. 
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Abstract: 
 
Background: 
Stroke is the leading cause of disability in the Western world and the third most common cause of death. Acute 
ischemic stroke (AIS) represents approximately the 85% of all strokes and is caused by clots that obstruct blood 
vessels supplying the brain.  
 
Aim: 
The characterization of blood clots obtained by thrombectomy from patients affected by AIS is an emerging area of 
research. Often, as clot fragments are being removed, some of the clot is removed relatively easily, but the 
remainder may take multiple passes. We aim to study the heterogeneity within clots in order to gain an 
understanding of the composition of the most difficult ones.  
 
Methods: 
To date, more than 200 cases have been collected from two European partner hospitals in Dublin and Gothenburg. 
Histological analysis using Haematoxylin & Eosin (H&E) and Martius Scarlet Blue (MSB) stain has been performed 
using Orbit Image Analysis.  
 
Results: 
Within the initial 50 cases analysed using the specimens received from two partner hospitals, 11 cases (22%) 
required multiple passes to successfully remove the clot. Our initial results have shown that clot fragments that are 
difficult to remove have increased platelet and fibrin composition, together with a reduction in red blood cells 
percentage.   
 
Conclusions: 
According to the preliminary data, a trend in within-clot heterogeneity has been observed in the cases that require 
multiple passes for their successful removal. Their characterization will be helpful to advance therapeutic approach, 
especially for the most difficult cases. 
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Abstract: 
 
Background: 
Acute ischemic stroke (AIS) counts for approximately the 85% of all strokes and is caused by clots that obstruct blood 
vessels supplying the brain. Since 2015 the retrieval of clots by mechanical thrombectomy (MT), with or without the 
concomitant administration of intravenous (IV) thrombolytic agents (essentially recombinant tissue plasminogen 
activator, rt-PA) demonstrated to provide for better outcomes for patients compared to the pharmacological 
therapy alone. Two kinds of devices are used for MT, i.e. aspiration (Asp) and stentriever (ST). 
 
Aim: 
The aim of this retrospective cohort study was to assess if the use of IV rt-PA in association with MT could improve 
the outcome for patients suffering from acute ischemic large artery stroke in comparison to MT alone. 
  
Methods: 
A total of 341 patients who suffered from acute ischemic stroke between January 2017 and September 2018 was 
considered. The cases were collected from two European hospital partners (respectively Beaumont, Dublin, IE and 
Sahlgrenska, Gothenburg, SE).  One hundred and fifty-six (45.7%) were treated with a combination of both IV rt-PA 
and MT, while 177 patients (51.9%) were treated with MT alone and for 8 patients we had no information about 
these features. Thrombolysis In Cerebral Infarction (TICI) score were defined as successful recanalization (TICI 2b–
3) vs. no–poor recanalization (TICI 0–2a). Quantitative variables did not follow a standard normal distribution (as 
indicated by the Kolmogorov-Smirnov test and Shapiro-Wilk). Non-parametric Mann-Whitney U-test or Kruskal 
Wallis test and IBM SPSS-24 software were used for statistical analysis. A level of significance for all analyses was 
set at p < 0.05. 
 
Results: 
IV tPA appears to influence the number of passes (attempts) to remove the clot in patients that underwent ST 
(median for IV rt-PA plus ST = 2 (1-2), median for ST alone = 2 (1-3), n=118, H1=5.02, p<0.05*) but not in those 
undergoing Asp (median for IV rt-PA plus Asp = 1 (1-2), median for Asp alone = 2 (1-3), n=205, H1=2.16, p<0.141). 
Rt-PA does not affect the final outcome, expressed by final TICI score (n=330, H1=1.88, p=0.169). 
 
Conclusions: 
Our results suggest that there is no evidence of better revascularization outcome when IV rt-PA is used in association 
with MT. However, to confirm the preliminary results, further investigations will be performed in order to evaluate 
all the other parameters potentially influencing the final outcome. 
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Background: 
The endocannabinoid 2-archidonogylcerol (2-AG) modulates a range of physiological functions including 

socio-emotional processing. Alterations in the endocannabinoid system have been demonstrated both 

clinically and preclinically in disorders/models associated with social impairments. For example, the 

expression and activity of monoacylglycerol lipase (MAGL), the primary enzyme responsible for the 

catabolism of 2-AG, is decreased and increased respectively in the valproic acid (VPA) rat model of autism. 

However, the effect of increasing 2-AG levels on social behavioural responding in VPA-exposed animals 

is unknown.  

 
Aim: 
The present study examined the effect of pharmacological inhibition of MAGL on social behaviour in the 

VPA rat model of autism.  

 
Methods: 

Pregnant female Sprague Dawley rats received an injection of VPA (500mg/kg; s.c.) or saline at G12.5. 

Male adolescent offspring (PND39-42; n=7-18) of both groups received the MAGL inhibitor MJN110 

(1mg/kg or 5mg/kg; i.p) or vehicle (1:1:18, ethanol:cremaphor:saline) and 2-hours later underwent 

behavioural testing in the 3-chamber sociability paradigm for 30-minutes. Behaviour was scored with the 

aid of EthoVision XT. Data were analysed using repeated measures ANOVA followed by SNK post hoc or 

Kruskal-Wallis followed by Mann-Whitney U-test where appropriate. P<0.05 was deemed significant.  

 
Results: 
Systemic administration of MJN110 did not alter distance moved of either saline- or VPA-exposed rats. 

During the sociability phase of the test, all animals demonstrated a preference for the social- (novel rat) 

over a non-social- (empty cage) stimulus. MJN110 (1mg/kg but not 5mg/kg) reduced the time spent by 

VPA-, but not saline-exposed, rats interacting with the social stimulus. Assessment of social novelty 

preference revealed that MJN110 (5mg/kg) prevented saline-exposed rats from developing a preference 

for the novel over familiar animal. Furthermore, MJN110 (5mg/kg) administered to VPA-exposed rats 

resulted in increased time interacting with the novel animal, an effect not observed in saline-exposed 

counterparts. 

 
Conclusions: 
The data herein demonstrates that systemic administration of the MAGL inhibitor MJN110 elicits differential 

effects on social responding in saline- and VPA-exposed adolescent rats.  While the underlying 

mechanisms mediating the differential effects remain to be determined, these data suggest that the effect 

of MAGL inhibition on social responding depends on context of the social exposure. Furthermore, as 

inhibiting MAGL increases social novelty preference in VPA-exposed rats, these data may have 

implications for reducing social impairments associated with autism. 

 
This study was supported by funding from the Hardiman Postgraduate Scholarship and the College of Medicine, NUI Galway. 
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Abstract: 
Background: 
Neuroprosthetic electrode implants have been under investigation for decades and have been proven to 
be safe and efficacious as therapeutic devices for multiple diseases of the central nervous system (CNS) 
including Parkinson’s and Alzheimer’s disease.  However, studies indicate that, in situ, neuronal recording 
and charge deliverance decrease with time in implanted electrode systems. This loss of function can be 
attributed in part to an acute inflammatory reaction resulting from the initial mechanical shear stress 
experienced during the insertion of the neural electrode. This mechanical trauma results in an adverse 
tissue response characterized by glial scar formation and electrode encapsulation, causing the signal 
strength to decrease and adjacent neurons to move away from the electrode as a result of the surrounding 
region of gliosis. 
 
Aim: 
To develop an inflammatory model using fluid shear stress on neural cell populations to reproduce gliosis 
in vitro. 
 
Methods: 
Using a parallel-plate flow chamber system, ventral mesencephalic mixed primary cells were exposed to 
different level of pressure-driven fluid flow allowing to apply a defined shear stress (from 0.1 to 4 Pa) for 
either a 5-minute pulse to reproduce the insertion only, or up to several hours to mimic micro-motions 
between the implant and the tissue. The cells were then kept in culture for 14 days before being assessed 
for neuroinflammation. The morphology and protein expression of neurons and glial cells were quantified 
by image analysis. qPCR and Western-blots were used to detect the expression level of neuroinflammatory 
proteins. 
 
Results: 
Data have shown that the applied shear flow leads to astrocyte reactivity and inflammatory environment. 
Shear stresses from 0.1 to 4 Pa have all significantly increased the GFAP protein expression and size of 
astrocyte cell body along with the up-regulation of several neuronal pro-inflammatory markers and reactive 
oxygen species release. 
 
Conclusions: 

We developed a novel in-vitro model of neuroinflammation using parallel flow shear stress that mimics 
damages at the interface of the neuro-electrode. This model will certainly be a precious tool for future 
researchers developing anti-inflammatory and anti-gliosis molecules. 
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Abstract: 
 
Background: 
Schizophrenia is a lifelong, severe and disabling psychiatric illness. The compliance issues surrounding daily oral 
antipsychotics have led to an increased popularity in longer acting antipsychotic treatments, such as the 
paliperidone injections Xeplion® and Trevicta® which are administered monthly and 3-monthly respectively.  
 
Aim: 
This study aimed to evaluate the usage patterns of Xeplion® and Trevicta®, explore the opinions of healthcare 
professionals towards these injections and the transition process between them, and illustrate the clinical use of 
both Xeplion® and Trevicta®. 
 
Methods: 
 A five year audit was carried out in University Hospital Galway (UHG) using the hospital ordering system, Cliniscript. 
A survey was sent to 131 healthcare professionals from Galway, Mayo and Roscommon and a case study was carried 
out on a patient with schizoaffective disorder.   
 
Results: 
The audit results showed an increase in Xeplion® use every year except for in 2018 when a decline in use was seen, 
with Trevicta® use increasing exponentially every year since its approval in 2016. The survey collected a range of 
opinions on paliperidone injections and the transition between them from 20 survey respondents. 40% of 
respondents had patients on Xeplion® and 30% had patients on Trevicta,® 88.9% of respondents expressed interest 
in other antipsychotics also being available in a 3 month formulation. Case study results outlined the effectiveness 
of these injections in treating symptoms of schizophrenia. 
 
Conclusion: 
In conclusion, the audit results from UHG demonstrated a significant increase in Trevicta® use every year with 
Xeplion® also maintaining a high trend of use, the case study outlined the benefits these injections offer patients, 
with the survey successfully collecting varying opinions on long acting paliperidone injections as treatment options. 
The results obtained in this study demonstrate the benefits and challenges associated with extra-long acting 
medication for the treatment of schizophrenia. 
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