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Could Extracellular microRNAs act as novel biomarkers in Epilepsy?  
 
Rana Raoof, Catherine Mooney, Hany ElNaggar, Eva Jimenez-Mateos, Amaya Sanz 
Rodriguez, David C Henshall.                 
Royal College of Surgeons in Ireland 
 
Epilepsy diagnosis is always a challenging process. A detailed clinical history is the 
main tool but it is often incomplete and misleading. Abnormal EEG cannot confirm 
the diagnosis, and a normal EEG cannot rule out epilepsy. Epilepsy diagnosis will 
improve greatly with a reliable biomarker that is sensitive and specific for this 
condition. Extracellular microRNAs have emerged as a promising class of 
biomarkers due to their tissue specificity, availability and stability in biofluids. 
MicroRNAs are small, endogenous RNA molecules that regulate gene expression by 
interfering with the translation of the target mRNA.  The aim of this study was to 
determine plasma microRNA signature in patients with Temporal Lobe Epilepsy 
(TLE) compared to controls. The study was approved by Research Ethics Committee 
of RCSI (REC859b) and Beaumont hospital (13-79).  

microRNA expression in the plasma of 20 TLE patients was compared to that of 20 
healthy volunteers. Plasma samples were profiled individually using 12K flex 
QuantStudio Open Array system, pooled samples from each group were also 
profiled by RNA sequencing and by 12K flex QuantStudio Open Array system.  

A major finding in the present study was that a number of microRNAs were 
differentially expressed in TLE patient plasma compared to controls. Data analysis 
showed that each profiling methods gives a set of differentially expressed 
microRNAs some of those microRNAs were common to more then one profiling 
method. These results might provide the bases for utilizing plasma microRNA profile 
in epilepsy diagnosis.              

  



An investigation of human plasma protein biomarkers in burning mouth 

syndrome 

David O’Driscoll, Christine McCreary, Joe McKenna, Alison Barry, Ken O'Halloran, 

Jack Prenderville, Eric Downer, Max Bianchi     

Transpharmation Ireland Ltd.  

Burning mouth syndrome (BMS) is a heterogeneous neuropathic pain condition of 

elusive aetiology with high psychiatric comorbidity. Neuronal microtubules are 

fundamental to neuronal plasticity and alterations in brain α-tubulin post-

translational-modifications, including acetylated tubulin (Acet-Tub), tyrosinated 

tubulin (Tyr-Tub), detyrosinated tubulin (Glu-Tub) and Δ2-tubulin (Δ2-Tub), have 

been implicated in animal models of depression. The aim of this study was to assess 

the microtubule profile in plasma isolated from BMS patients and to correlate this 

signature with clinical factors. 

 

Healthy age- and sex-matched subjects (n=10) and BMS patients (n=10) completed 

the Quick Inventory of Depressive Symptomatology questionnaire and a Visual 

Analogue Scale to quantify oral pain. Peripheral blood samples were obtained and 

plasma was aspirated. Plasma from all participants were analysed by infrared 

Western Blot to quantify plasma α-tubulin PTMs. Data were analysed using 

Student’s t-test, one-way ANOVA and linear regression. 

 

BMS was associated with enhanced oral pain and increased depressive symptoms 

(p<0.001). Plasma Acet-Tub expression demonstrated a non-significant increase in 

BMS patients that were not on antidepressants compared to controls. Analysis of 

clinical subgroups showed a non-significant reduction (p=0.0797) in plasma Acet-

Tub in BMS patients treated with antidepressants compared to BMS patients not 

treated with antidepressants. Increased depression scores correlated with increased 

plasma Glu-Tub, Acet-Tub, and Δ2-Tub in control individuals (p<0.05), while 

decreased Tyr-Tub correlated to depression severity in BMS patients (p<0.05), 

suggestive of reduced microtubule dynamics. 

 

These findings support the translational validity of plasma α-tubulin PTMs as 

indicators of treatment intervention or pharmacological efficacy in BMS patients. 

  



Modulation of Auditory Attention using Transcranial Direct Current Stimulation  
 
Conor Keogh, Edmund Lalor                     
Trinity College Dublin 
 
Every day, we find ourselves simultaneously confronted by sounds from many 
different sources, many of which have similar acoustic features, and yet we are 
easily able to disentangle sounds from different sources and “select” which to pay 
attention to. This ability is classically described in the context of the “cocktail party 
problem”, or the ability to selectively pay attention to a single speaker in a situation 
with multiple speakers, often with similar voices. The mechanisms underlying this 
capacity to effortlessly attend to an individual sound source in an environment with 
multiple competing sounds remain unclear.  
 
Recent work using an EEG-based approach has identified an area in left temporal 
cortex that appears to be involved in the processing of attention to auditory stimuli 
(Power et al. 2012). The present study seeks to modulate excitability in this area 
using transcranial direct current stimulation (tDCS), and to assess the effect of this 
modulatory input on behavioural measures of selective attention and on our ability to 
accurately decode attentional selection from EEG (O’Sullivan et al. 2015), which 
provides an electrophysiological index of attention.  
 
By investigating the behavioural and electrophysiological consequences of 
modulating activity in the left temporal cortex, we aim to determine whether tDCS 
can be used to reliably manipulate activity in neural circuits associated with attention 
to provide a cognitive benefit. This would inform fundamental questions on 
attentional processing and on the cognitive effects of tDCS, while also potentially 
opening up avenues towards therapeutic uses in patients suffering from acquired 
attentional deficits. 
  



PINK1 activation of PI3-Kinase/Akt - understanding mechanisms which lead to 

Parkinson's Disease 

R. M. Furlong, A. Lindsay, A. M. Sullivan, C. O'Neill                

University College Cork 

The PI3-kinase/Akt pathway is a signalling hub for cell survival and health. Studies, 

from our and other labs, show that aberrant activity of Akt is strongly implicated in 

Alzheimer's and Parkinson's disease (PD). Moreover, accumulating evidence 

indicates that PD-causing genes, including the autosomal recessive inherited gene 

PINK1 (PTEN-induced putative kinase-1), may protect neurons from PD via PI3-

kinase/Akt activation. However, mechanisms underlying PINK1’s function in PI3-

kinase/Akt signalling remain unclear. Here, we show that PINK1 deletion significantly 

reduced Akt activation (phospho-AktSer473/Akt and phospho-AktThr308/Akt ratios) 

in immortalised mouse embryonic fibroblasts (MEFs) from PINK1-/- mice; this was 

restored by humanPINK1 overexpression and was partially PINK1 kinase 

dependent. PINK1 deletion had no significant effect on Akt 1, 2, or 3 isoform levels, 

thus PINK1 specifically regulates Akt activation. Under stress conditions in the 

absence of growth factors, Akt was constitutively activated at Ser473 and Thr308 

phosphorylation sites upon hPINK1 overexpression, whereas no Akt activation was 

detected in PINK1+/+, PINK1-/- or PINK1 kinase dead MEFs. Constitutive activation 

of Akt by hPINK1 was not due to alterations in PTEN levels, the major negative 

regulator of Akt, or PINK1-induced activation of PDK-1 the Akt, Thr308-kinase. 

However, our results show for the first time that PINK1 regulates the localisation and 

trafficking of PIP3 (phosphatidylinositol (3,4,5)-trisphosphate) a lipid whose 

increased abundance at the plasma membrane is essential for Akt activation. 

Together, our findings indicate that PINK1 is a primary activator of Akt via 

modulation of PIP3, highlighting novel components of PINK1-Akt signaling that 

increase understanding of PD and expose targets for its treatment. 

  



Iron handling and metabolism: Defining microglial populations 

George Timmons, Robert Holland, Marina Lynch           

Trinity College Institute of Neuroscience 

Microglia, the primary resident immune cells of the central nervous system, respond 

to numerous stimuli reflecting the array of receptors on the cell surface. It has been 

suggested that microglia, like macrophages, can be polarized to an inflammatory M1 

phenotype and an anti-inflammatory M2 phenotype by interferon (IFN)γ and 

interleukin (IL)-4 respectively.  However this categorization is acknowledged to be an 

over-simplification and it is recognized that a spectrum of phenotypes probably exist.  

A significant goal is to identify functional characteristics of microglial phenotypes.  

The aim of this study was to determine the differential effects of IFNγ and IL-4 on the 

iron-binding protein ferritin and the enzymes 6-phosphofructo-2- kinase:fructose-2,6-

biphosphatase (PFKFB)1 and 3, which are proxy markers of oxidative 

phosphorylation and glycolysis respectively.  

Primary microglial cultures were prepared from neonatal BL/6 mice and incubated 

with IFNγ (20ng/ml) or IL-4 (50ng/ml) for 24 hours. Cells were assessed for 

expression of the iron-binding protein ferritin and the enzymes PFKFB1 and 3.  

The data show that IFNγ increased expression of ferritin mRNA and stimulated 

expression of PFKFB1 which is consistent with glycolytic metabolism.  In contrast, 

IL-4 decreased both markers.  We used Seahorse technology to measure oxygen 

consumption rate (OCR) and extracellular acidification rate (ECAR).  The data show 

that IFNγ decreased the OCR/ECAR ratio, which indicates glycolysis metabolism, 

while it was increased by IL-4.   

These results demonstrate that IFNγ and IL-4 differentially affect microglia in terms 

of metabolism and that phenotypes can be classified based on their functional 

characteristics such as iron handling and metabolism. 

  



Progesterone is neuroprotective in the retina by attenuating microglial-driven 
degeneration 
 
Sarah Roche, Thomas Cotter 
University College Cork 
 
Retinitis pigmentosa (RP) encompasses a group of retinal neurodegenerative 
diseases that result in photoreceptor loss and blindness. Models of RP, such as the 
rd10 mouse, have enhanced our understanding of the disease and aided the 
development of potential therapeutics. We have previously shown that Norgestrel, a 
synthetic progesterone, promotes photoreceptor survival in the rd10 retina through 
an upregulation of growth factors. The aim of the current study was to investigate in 
more detail the cellular events leading to Norgestrel’s neuroprotective effects. 
Specifically, we wished to study the role that photoreceptor-microglia crosstalk might 
play, as evidence is mounting for microglia contributing to disease progression in 
retinal degeneration. 
 
Rd10 pups received Norgestrel through a supplemented diet (80mg/kg). 
Photoreceptor morphology, microglial activation and inflammatory responses in the 
retina were assessed following Norgestrel administation. In Norgestrel-treated mice, 
less pro-inflammatory microglia were observed at a time when significant 
preservation of the photoreceptor layer was present. This implicates changes in 
microglial responses, in the neuroprotection associated with Norgestrel. By culturing 
isolated primary rd10 microglia with healthy photoreceptors in vivo, we show that 
rd10 microglia drive neuronal cell death. Importantly, Norgestrel can prime 
photoreceptors against microglial-derived toxicity and consequentially reduce 
photoreceptor death. These neuroprotective effects involve an upregulation of the 
chemokine, fractalkine, in photoreceptors, which acts directly on microglia to 
modulate activity. These results present Norgestrel as a promising treatment for RP, 
acting as a neuroprotective and anti-inflammatory agent in the retina. 
 
We are grateful to Fighting Blindness Ireland and Science Foundation Ireland for 
supporting this work. 
  



Are Cells Within The Rostral Thalamus Sensitive to Environmental Changes? 
 
Katharina Ulrich, P. M. Matulewicz, Md. N. Islam, J. P. Aggleton and S. M. O’Mara 
Trinity College Dublin 
 
Anterior and rostral thalamic damage may result in severe amnesia in humans and 
episodic memory impairments in rats similar to those observed after damage to the 
hippocampal formation. However, little is known about the firing, temporal or spatial 
properties of neurons within those structures. The current study aimed to investigate 
spatial properties of single units within the rostral thalamus. Adult male Lister-
Hooded rats were unilaterally implanted with recording tetrodes (32-channel 
Microdrive manipulators) aimed at the parataenial nucleus (PTN). After recovering, 
animals were tested in differently shaped arenas: circular (with or without walls), 
square (with or without walls or partial walls) and in light and dark conditions while 
recording single unit activity. PTN Units demonstrated a higher firing rate around the 
arena perimeter and lower firing rates at the centre of the arena. All recorded units 
were histologically confirmed part of the PTN. The preferred firing at arena perimeter 
remained constant despite the presence of arena walls and dark conditions. The 
firing activity of rostral and PTN units suggest firstly that neurons in the rostral 
thalamus, specifically in the PTN possess spatial properties, and secondly that those 
spatial properties are similar to those found in hippocampal neurons. 
  



The Bcl-2 family proteins in the control of neuronal Ca2+-induced 
mitochondrial dysfunction 
 
Beatrice D’Orsi, Jochen H.M. Prehn 
Royal College of Surgeons in Ireland 
 
Excitotoxicity, overactivation of glutamate receptors, has been implicated in several 
neurologic and chronic neurodegenerative diseases, including Ischemic Stroke, 
Epilepsy, and Alzheimer’s. Neuronal death pathways frequently converge on the 
mitochondria, a process tightly controlled by both pro- and anti-apoptotic members of 
the Bcl-2 family of proteins. Because of its sequence similarity to Bax and Bak, Bok 
has long been considered part of the pro-apoptotic Bax-like subfamily, but no studies 
have yet been performed in neurons. In this study, we showed that, contrary to 
previous assumptions, deletion of neuronal bok increased excitotoxicity-, and 
oxygen/glucose deprivation-induced cell death in mouse neocortical neurons in vitro 
and mouse status epilepticus in vivo, activating poly ADP ribose polymerase-
dependent cell death pathways. Experiments where bax/bok double-deficient cortical 
neurons were employed suggested that bok did not substitute for bax in excitotoxicity 
and may exert protective effects in the absence of bax. We also demonstrated that 
Bok controls neuronal Ca2+ homeostasis and bioenergetics in response to NMDA 
excitation and delineates a key role for Mcl-1 depletion in this process. Of note, Bax 
actively regulates dynamic Ca2+ signalling between ER and cytosol in cortical 
neurons. In conclusion, our study provides important new insights into the functional 
role of Bok during neuronal apoptosis and specifically in the setting of Ca2+- and 
seizure-mediated neuronal injury and highlights that Bcl-2 family proteins, apart from 
their classical role in regulating apoptosis, are vital in the control of neuronal 
“daytime” functions, including the regulation of mitochondrial function and 
bioenergetics, and the control of neuronal Ca2+ handling. 



Subcellular distribution of astroglial receptors monitored with super-resolution 
microscopy 
 
Janosch Heller, Dmitri Rusakov 
University College London 
 
Astrocytes play an active role in shaping and maintaining neuronal circuits. The cells 
constantly sense the surrounding milieu. They regulate neuronal activity, synaptic 
transmission and plasticity through secretion and clearance of neurotransmitters. 
Neuronal activity induces astrocytic morphology and protein expression changes, 
which in turn shapes synaptic activity and neuronal excitability; thus predicting a 
constant interaction between neurons and glial cells. So called perisynaptic 
astrocytic processes respond especially to synaptic activity with induced motility, 
altering the coverage of synaptic structures by astrocytes. 
 
We employ super-resolution microscopy techniques such as dSTORM (direct 
stochastical optical reconstruction microscopy) to visualise the position of 
metabotropic receptors and neurotransmitter transporters in astrocytes. This imaging 
technique relies on the sequential activation, imaging and bleaching of a sparse 
subset of fluorescent molecules. Thus, images can be obtained with sub-diffraction 
resolution by localising individual activated molecules in each frame. Using 
dSTORM, we were able to localize cytoskeletal proteins as well as clusters of 
receptors in astrocytic and neuronal membranes in fixed cells and brain slices. 
Moreover, through multi-colour staining, the positional relationship between 
synapses and astroglial receptors and transporters can be assessed. We are now 
trying to image the altered coverage of synapses by fine astrocytic processes and 
the changed position of astrocytic receptors and transporters in different 
experimental conditions such as LTP (long-term potentiation) or LTD (long-term 
depression). 
  



Ulk4 is essential for ciliogenesis and CSF flow 
 
Min Liu 
National University of Ireland, Galway 
 
Ciliopathies are an emerging class of devastating disorders with pleiotropic 
symptoms affecting both the central and peripheral systems and commonly 
associated with hydrocephalus. Even though ciliary components and three master 
transcriptional regulators have been identified, little is known about the signaling 
molecules involved. We previously identified a novel gene, Unc51-like-kinase 4 
(ULK4), as a risk factor of neurodevelopmental disorders. Here we took 
multidisciplinary approaches and uncovered essential roles of Ulk4 in ciliogenesis. 
We show that Ulk4 is predominantly expressed in the ventricular system, and 
Ulk4tm1a/tm1a ependymal cells display reduced/disorganized cilia with abnormal 
axonemes. Ulk4tm1a/tm1a mice exhibit dysfunctional subcommissural organs, 
obstructive aqueducts, and impaired CSF flow. Mechanistically, we performed 
whole-genome RNA sequencing and discovered that Ulk4 regulates the Foxj1 
pathway specifically and an array of other ciliogenesis molecules. This is the first 
evidence demonstrating that Ulk4 plays a vital role in ciliogenesis and that deficiency 
of Ulk4 can cause hydrocephalus and ciliopathy-related disorders. 
 
  



NLRP3 inflammasome activation alters macrophage metabolic phenotype in 
APP/PS1 murine model of Alzheimer’s disease 
 
Orla Finucane, Karen Bryson, Ana Rubio, Marina A Lynch 
Trinity College Dublin 
 
The NLRP3-inflammasome is a unique metabolic sensor that is required for IL-1β 

secretion. Recent evidence indicates that aberrant immune-metabolic interactions 

contribute to the progression of inflammatory diseases, including Alzheimer's 

disease (AD), but the impact of NLRP3 inflammasome activation remains to be 

determined.  The aim of this study was to assess whether activation of the NLRP3 

inflammasome in bone marrow-derived macrophages (BMDM) derived from the 

mouse model of AD, APP/PS1 mice, was associated with a change in metabolism. 

 

BMDMs, harvested from wildtype (WT) and APP/PS1 mice were pre-stimulated with 

LPS (10ng/ml; 3 hours) after which time Aβ (10µM; 24 hours) was added. Pro-and 

mature IL-1β was detected by immunoblot and ELISA. Seahorse technology was 

employed to measure cellular glycolysis by monitoring extracellular acidification rate 

(ECAR) in response to glucose, and mitochondrial respiration by monitoring oxygen 

consumption rate (OCR) in response to the ATPase inhibitor, oligomycin, and 

uncoupling agent, FCCP. 

LPS+Aβ induced IL-1β secretion; this was accompanied by increased glucose-

stimulated ECAR, in BMDMs from WT mice.  ECAR was increased in BMDMs from 

APP/PS1, compared with WT, mice indicative of a genotype-related enhanced basal 

glycolytic state. Significantly, LPS+Aβ induced a greater effect on release of IL-1b 

and glucose-induced ECAR in cells from APP/PS1 mice compared with WT mice. 

On the other hand, there was no treatment- or genotype-related change in OCR 

suggesting that activation of the inflammasome by LPS+Ab did not impact on 

mitochondrial respiration.  

We conclude that targeting NLRP3-inflammasome may serve as a potential 

therapeutic strategy to modulate irregular immune-metabolic crosstalk. 

  



POSTER DATA BLITZ PRESENTATIONS 

P 21 The consequences of maternal immune activation on cell populations of 
the embryonic rat spinal cord 
 
RC Anderson, T Foley, J Radford, S O’Halloran, GW O’Keeffe, KW McDermott         
University of Limerick 
 
Epidemiological studies suggest that maternal immune activation (MIA) may 
contribute to the development of neurological disorders such as schizophrenia. 
These studies, and those in animal models, suggest that the consequences of MIA 
may be spatially and temporally regulated. However, much work remains in order to 
elucidate fully the brain regions, cell populations and gestational time points of 
vulnerability. 
 
This study investigated the in vivo effects of MIA on spinal cord (SC) development at 
embryonic day (E)14 and E16. Dams received an intraperitoneal injection of 50µg/kg 
lipopolysaccharide (LPS), 100 µg/kg LPS, or saline on allocated gestational days. 
Dams were sacrificed 5 hours post-injection. Embryos were fixed and frozen before 
cryosectioning at 15µm. 
 
Sections in rostral, intermediate and caudal regions of the SC were stained with 
olig2, an oligodendrocyte lineage marker. Olig2-positive nuclei were counted in white 
and grey matter regions. Preliminary results have not identified changes 
oligodendrocyte number in response to 50µg/kg LPS treatment at E14 or E16. 
However, a decrease in oligodendrocyte number in E16 embryos has been observed 
in response to treatment with 100µg/kg LPS. 
 
Similarly reelin expression in the spinal cord is under investigation. Reelin modulates 

neuronal migration in early embryonic development. We have shown reelin to co-

localise with neuronal marker NeuN at E14 and E16. Results to date show that 

neither reelin fluorescence intensity nor the percentage of reelin positive grey matter 

are altered at E16 5 hours post 50µg/kg LPS treatment. Work is underway to further 

advance this study and investigate other phenotypic markers of interest. 

  



P 13 Preserved plasticity of the right prefrontal cortex in ageing 
 
Méadhbh Brosnan, Giorgia Demaria, Anders Petersen,Ian Robertson, Paul Dockree, 
Iris Wiegand  
Trinity College Dublin 
 
Cognitive reserve refers to the phenomenon where older adults with more cognitively 
stimulating environments show less cognitive deficits in pathological ageing 
conditions, given the degree of neuropathology. The speed at which visual 
information is processed by elderly individuals has been suggested a promising 
biomarker for cognitive decline. However, the relationship between cognitive reserve 
and age-related decline visual processing speed is unclear. 
 
We explored the relationship between cognitive reserve and visual attention capacity 
using an assessment based on Bundesen’s theory of visual attention (TVA) in 31 
older adults (65-85 years). TVA is a computational model that allows visual 
processing speed to be quantified independent of motor slowing. Transcranial direct 
current stimulation (tDCS) was employed to explore whether increasing availability of 
the right hemisphere would temporarily improve visual attention capacity. Sham, 
right prefrontal and right parietal tDCS (1 mA) were administered over three 
sessions, while participants performed a TVA whole-report task with lateralised 
stimulus displays. 
 
We found that older adults with higher levels of cognitive reserve showed a stronger 
hemifield asymmetry in processing speed towards the left visual field.  Processing 
speed improved during right prefrontal tDCS. Interestingly, older adults with lower 
levels of cognitive reserve showed tDCS-related improvements in processing speed 
to items in the left and not right hemifield. Thus, tDCS temporarily altered their 
processing speed asymmetry to resemble that of their high reserve peers. These 
findings demonstrate preserved plasticity of the right PFC in older adults and 
suggest that this region may play a causal role in cognitive reserve. 
  



P 41 Isolating neural indices of continuous speech processing from 

multivariate neural data 

Giovanni Di Liberto, Edmund C. Lalor                   

Trinity College Dublin 

The human ability to understand speech is underpinned by a hierarchical auditory 

system whose successive stages process increasingly complex attributes of the 

acoustic input. To produce categorical speech perception, it has been suggested that 

this system must elicit consistent neural responses to speech tokens (e.g., 

phonemes) despite variations in their acoustics. This is an intermediate stage of the 

speech processing hierarchy, followed by lexical and semantical analyses which 

allow the extraction of concepts from speech sounds. 

Although speech is a very important and unique aspect of humans, the cortical 

mechanisms that allow its efficient processing remain unclear. Here, we investigate 

the neural underpinnings of speech perception using scalp electro- and magneto-

encephalography (EEG, MEG), with the aim to develop methodologies capable of 

isolating neural activity at different stages of the speech processing hierarchy by 

analysing spatio-temporal cortical dynamics in response to different features of 

speech. 

Previous research revealed that cortical activity is entrained to the low-frequency 

amplitude fluctuations of speech in time (i.e., amplitude envelope). However, the 

neural underpinnings of this phenomenon remain unclear. Here, further insights on 

this topic are revealed by studying the responses to continuous natural speech. In 

particular, we introduce a modelling paradigm based on low-level spectrotemporal 

information and categorical labeling of phonetic units and a framework capable of 

disentangling the neural contributions from lower- and higher- levels of the speech 

processing hierarchy. 

  



P 56 Interdependent and independent roles of type I interferons and IL-6 in 

innate immune, neuroinflammatory and sickness behaviour responses to 

systemic poly I:C 

Carol Murray, Éadaoin W. Griffin, Elaine O’Loughlin, Aoife Lyons, Eoin Sherwin, 

Nigel J Stevenson, Andrew Harkin, Colm Cunningham                         

Trinity College Dublin       

Type I interferons (IFN-I) are expressed in the brain during many inflammatory and 

neurodegenerative conditions and have multiple effects on CNS function. IFN-I is 

readily induced in the brain by systemic administration of the viral mimetic, poly I:C 

(synthetic double-stranded RNA). We hypothesised that IFN-I contributes to 

systemically administered poly I:C-induced sickness behaviour, metabolic and 

neuroinflammatory changes. IFN-I receptor 1 deficient mice (IFNAR1-/-) displayed 

significantly attenuated poly I:C-induced hypothermia, hypoactivity and weight loss 

compared to WT C57BL/6 mice. This amelioration of sickness was associated with 

equivalent IL-1β and TNF-α responses but much reduced IL-6 responses in plasma, 

hypothalamus and hippocampus of IFNAR1-/- mice. IFN-β injection induced trivial IL-

6 production and limited behavioural change and the poly I:C-induced IFN-β 

response did not preceed, and would not appear to mediate, IL-6 induction. Rather, 

IFNAR1-/- mice lack basal IFN-I activity, have lower STAT1 levels and show 

significantly lower levels of several inflammatory transcripts, including stat1. Basal 

IFN-I activity appears to play a facilitatory role in the full expression of the IL-6 

response and activation of the tryptophan-kynurenine metabolism pathway. The 

deficient IL-6 response in IFNAR1-/- mice partially explains the observed incomplete 

sickness behaviour response. Reconstitution of circulating IL-6 revealed that the role 

of IFNAR in burrowing activity is mediated via IL-6, while IFN-I and IL-6 have additive 

effects on hypoactivity, but the role of IFN-I in anorexia is independent of IL-6. 

Hence, we have demonstrated both interdependent and independent roles for IFN-I 

and IL-6 in systemic inflammation-induced changes in brain function. 

  



P 29 Maternal depression during pregnancy: An early life stressor for the 
fetus? 
 
Chai Jairaj, Niamh O'Leary, Veronica O'Keane                 
Trinity College Dublin 
 
Background: Maternal depression during pregnancy activates the HPA axis and 
leads to high cortisol levels. The resulting fetal overexposure to cortisol in utero may 
programme the fetal HPA axis, leading to alterations in infant stress response and 
predisposing the infant to mental illness in adult life. 
 
Aim: To measure differences in cortisol stress reactivity in infants born to pregnant 
women with clinical depression during pregnancy (Depressed), euthymic pregnant 
women with a prior history of depression (History), and never-depressed pregnant 
women (Control).  
 
Method: All women underwent clinical assessment and were allocated into one of 
the three groups above. Maternal saliva samples were collected at 25 weeks 
gestation to assess cortisol awakening response (CAR). CAR and infant cortisol 
response to vaccination stressor were assessed at two months, six months, and one 
year post-birth (PB1, PB2 and PB3 respectively).  
 
Results: PB1: There were no differences between the infant groups. PB2: Infants 
born to the Depressed group had significantly higher mean cortisol values compared 
to History (p=0.000) and Control (p=0.001) groups, with significantly higher baseline 
(p=0.005 and p=0.001 respectively) and post-vaccination cortisol levels (p=0.000 
and p=0.001 respectively). Mean infant cortisol at this time point correlated positively 
with both pregnancy mean morning cortisol levels (r=0.390, p=0.049) and maternal 
waking cortisol level at PB2 (r=0.506, p=0.007).  
 
Conclusions: Findings to date suggest that overdrive in the HPA axis during 
pregnancy is ‘transmitted’ to infant HPA axis, more evident at six months as the HPA 
axis matures. Maternal depression may thus constitute a very early life stressor for 
the fetus. The study remains in progress. 
  



POSTER PRESENTATIONS 

P 01 Spike-sorting using density-based clustering around fuzzy cores 

Md Nurul Islam, Shane M. O’Mara                  

Trinity College Dublin 

Electrical activity recorded from neural ensembles in vitro or in vivo consist of local 

field potential and a mixture of action potentials, or spikes, from many neurons. 

Spike-sorting is the process of detecting and isolating the spikes of individual 

neurons- which is essential for characterizing the behaviour of the neurons to 

external stimuli, or to study their dynamics. It involves detecting the spikes, i.e. using 

a voltage threshold, and extracting features e.g., waveform properties. These 

features form dense regions or clusters in their distributions. Each cluster represents 

spikes of similar properties, or spikes from same neuron. The clusters are identified 

either manually or by automated clustering algorithms. Most of the available 

clustering techniques used for spike-sorting principally assume that the features for 

one single neuron are confined to a hypersphere or follows a Gaussian distribution. 

Here we present a density-based clustering technique that isolates each dense 

region as a cluster, irrespective of the shape of the distribution. Cores of dense 

regions are identified from subsampled data using fuzzy c-means clustering. The 

rest of the feature data points are assigned to the cores based on the local density of 

the feature space. Our results show that the hybrid algorithm can isolate clusters of 

varying density and can overcome the limitations of using centroid-based, e.g. k-

means, or density-based, e.g. DBSCAN, clustering algorithms alone. As the 

algorithm does not assume any pattern for the clusters, it can also be used to identify 

clusters in other biological data, i.e. clustering of DNA- or RNA-sequences. 

  



P 02 Spatial properties of perimeter units in the parataenial nucleus of the 
thalamus 
 
Pawel Matulewicz, Katharina Ulrich, Md Nurul Islam, John P Aggleton, Shane M 
O'Mara 
Trinity College Dublin 
 
Aims: The present study aimed to examine whether firing properties of the 
parataenial nucleus units are sensitive to environmental changes (i.e. the presence 
or absence of the walls in the recording arena). 
 
Methods: Experiments were performed on male Lister-Hooded rats, implanted 
unilaterally into the rostral thalamic area with tetrodes, mounted onto drivable 32-
channel microdrives. During the course of each recording session rats performed a 
pellet-chasing task and single units as well as local field potentials (LFP) were 
recorded in the open field environment. The types of square arena used were as 
follows: full perimeter of the square was walled (four walls present), no walls, partial 
perimeter of the square was walled (two walls present). After completion of the 
experiment animals were sacrificed, brain sections were cut and the position of the 
recording electrodes were verified. For the off-line signal analysis Axona software 
(Axona Ltd., UK) and custom-written suite of Matlab scripts (NeuroChaT) were used. 
 
Results: Histological verification showed that tracks of the electrodes were 
positioned in the parataenial nucleus. We found that parataenial nucleus contains 
spatially-responsive cells exhibiting the characteristic phenotype of the perimeter 
units whose firing properties (i.e. firing intensity) are determined by the presence or 
absence of arena walls and their position. 
 
Conclusions: The parataenial nucleus neurons (perimeter units) are involved in the 
spatial information processing at the thalamic level. 
 
Supported by The Welcome Trust and Science Foundation Ireland. 
 
 
  



P 03 Spatially-Tuned and, Theta-Modulated Cells are Present in Rodent 

Anterior Retroplenial Cortex 

Paul Wynne, Md Nurul Islam, Maciej M. Jankowski, Seralynne Vann, Shane, M. 

O'Mara                             

Trinity College Dublin 

Aim: Rodent anatomical, behaviour and single-unit studies demonstrate retrosplenial 

cortex (RSC) is important for spatial navigation. However, these single-unit studies 

have recorded from the same mid-portion of caudal RSC therefore the spatial and 

non-spatial properties of anterior RSC neurons are not known. The purpose of this 

study was to describe the spatial and non-spatial properties of single-units in the 

rodent anterior RSC. 

 

Methods: five Lister-Hooded rats were chronically implanted with recording tetrodes 

aimed at the anterior RSC. Units whose firing rates demonstrated head direction or 

place specific firing activity were recorded during various environmental 

manipulations, light and dark conditions. 

 

Results: 15% of units in recorded in anterior RSC were head direction (HD) units. HD 

units were also found to anticipate future HD by approximately 41ms and their firing 

rates were also dependent on running speed and angular head velocity. Theta-

modulated and theta-skipping units are also present in anterior RSC (10%). The 

anterior RSC also contains a diverse group of units whose firing activities were 

dependent upon the type of environmental boundary and the rodent’s distance from 

the boundary. 

 

Conclusion: The rodent anterior RSC contains units with similar spatial firing 

properties to those in middle portions of caudal RSC. The presence of theta-skipping 

units, units which encode distance to the arena boundary and type of arena 

boundary are unique to anterior RSC, suggesting it may make an additional 

contribution to the spatial navigation network. 

  



P 04 Ketamine for relapse prevention in recurrent depressive disorder: a 
randomised, controlled pilot trial 
 

Toni Galligan, Martha Finnegan, Karen Ryan, Leslie Daly, Enda Shanahan, Claire 
McGrory, Louise Donnelly, Declan McLoughlin                
Trinity College Dublin 

Objective: Ketamine is a glutamate N-methyl-D-aspartate (NMDA) receptor 
antagonist that has a rapid anti-depressant effect. However, there are no data on 
using ketamine for prevention of relapse in depression. We are performing a pilot 
trial of ketamine for relapse prevention following a major depressive episode. 
 
Methods: Randomised, controlled, parallel-group, pilot trial comparing ketamine to 
active placebo, midazolam, for depression relapse prevention in persons at high risk. 
Included patients are those >18 years and with a diagnosis of Recurrent Depressive 
Disorder (RDD; three discrete episodes of depression in the previous two years). 
Recovered patients (<16 on Hamilton Depression Rating Scale) are randomly 
allocated to have four single infusions of ketamine or midazolam every two weeks 
over eight weeks. Patients are monitored for six months for relapse following the first 
infusion.  
 
Results/Conclusions: To our knowledge this is one of the first studies of ketamine for 
relapse prevention in recently recovered RDD patients at high risk for relapse. The 
study aims to provide information on trial processes, assess relapse prevention and 
establish safety and tolerability of ketamine. These findings will inform a future 
definitive trial. 
 
 
  



P 05 Investigation of haemorrhagic transformation development following 
occlusive stroke using markers of BBB dysfunction. 
 
Jennifer Shearer, Andrew Douglas, Kai Liang Quek, Bruna Borba Minotto, James 
Prendergast, Brian Kirby, Abhay Pandit & Karen Doyle 
National University of Ireland, Galway 
 
Occlusive stroke is a major cause of disability and death worldwide. Reperfusion of 
the ischaemic tissue can minimise damage, however, this can result in abnormal 
blood brain barrier (BBB) permeability and lead to potentially fatal haemorrhagic 
transformation (HT). This study investigated HT development following occlusive 
stroke using markers of BBB dysfunction. 
 
Male Sprague Dawley rats underwent transient (2h) middle cerebral artery occlusion 
by insertion of an occluder, this step was omitted in sham animals. Physiological 
parameters and cerebral blood were continuously monitored. After 2h of reperfusion, 
the brain was collected for histological and protein analysis. 
 
Physiological parameters remained stable and within normal physiological limits 
throughout. CBF was reduced by approx 50% in the ipsilateral hemisphere upon 
occlusion resulting in a small infarction (22.3±17.8mm3) and little oedema 
(3.9±1.3%). Occlusion increased MMP-9 expression (2-way ANOVA with 
Bonferroni’s post-hoc analysis, p<0.05), with a significant increase in the lesioned 
anterior temporal cortex compared to the contralateral hemisphere particularly 
evident (F(4,130)=2.66, p<0.01). BBB breakdown, as demonstrated by extravasation 
of horseradish peroxidase (HRP), was observed in the region of the infarct, however, 
staining was observed to extend beyond the infarct boundary. The extent of HRP 
staining complicated analysis of MMP-9 immunohistochemistry using DAB/HRP 
following occlusive stroke, but immunofluorescence imaging demonstrated clearly 
regional-specific increases in MMP-9 expression in the lesioned hemisphere. Our 
findings confirm increased MMP expression and BBB breakdown, particularly in the 
anterior temporal cortex, and that HRP extravasation, which reflects BBB 
breakdown, extends beyond the area of the original infarct. 
  



P 06 The effects of optogenetic stimulation of glutamatergic neurons in the rat 

anterior cingulate cortex on locomotor activity and nociceptive behaviour  

Sarah Jarrin, Bright Okine, Kerry Thompson, Thomas Ruane, Carol Naughton, Eilís 

Dowd, Abhay Pandit, Michelle Roche, David Finn        

National University of Ireland, Galway 

Background:The anterior cingulate cortex (ACC) plays an important role in top-down 

control and the affective component of pain1. Optogenetics uses light-sensitive 

proteins, opsins, to activate or silence specific populations of neurons. The most 

commonly used opsin is channel-rhodopsin (ChR2), an excitatory cation channel that 

opens in response to blue light (465nm). Recent studies have used optogenetics to 

study nociceptive processes, specifically in the ACC2. 

Aim: To investigate the effects of optogenetic stimulation of glutamatergic neurons of 

the ACC on locomotor activity and formalin-evoked nociceptive behaviour in rats. 

 

Methods: Adult female Sprague-Dawley rats (n=6-7) underwent stereotaxic injection 

of adeno-associated virus (AAV) and implantation of optic fibres into the ACC. The 

AAV encoded ChR2 or control fluorophores under regulation of calmodulin kinase II 

alpha (CamKIIα) promoter for selective expression within glutamatergic neurons. 

Three weeks later, the effects of optogenetic stimulation on (1) motor behaviour in a 

novel arena and (2) formalin-evoked nociceptive behaviour were assessed. Data 

were analysed using repeated measures ANOVA and Student’s t-test. 

Immunohistochemical analysis was performed to confirm opsin expression within 

glutamatergic neurons of the ACC. 

Results: ChR2 was expressed in CamKII-expressing (glutamatergic) neurons of the 

ACC. Optical stimulation of ChR2-expressing neurons reduced locomotor behaviour 

during the pre-formalin and formalin trials and induced a modest reduction in 

nociceptive behaviour at discrete time points during the first twenty minutes of the 

formalin test. 

Conclusion: These preliminary data suggest that glutamatergic neurons of the ACC 

may modulate locomotor and inflammatory pain behaviour in rats. 

  



P 07 Persistent effect of exercise on learning and memory throughout the 

lifespan: the role of new neurons and the cognitive reserve hypothesis 

Bibiana Mota, Ruth Hennessy, Sinéad M. Ryan, Áine Kelly                

Trinity College Dublin 

Introduction: Studies have demonstrated that aerobic exercise is effective in 

improving cognition and hippocampal neurogenesis during the process of ageing.  

Aim: To investigate the effects of chronic moderate exercise on memory and learning 

throughout the lifespan.  

Materials and Methods: Male mice (3 months old) underwent treadmill running for a 

period of 8 months. At 11 months old, they ceased exercise and are being housed in 

the absence of exercise until old age (20 months). All mice are tested every 2 

months for non-spatial (Novel Object Recognition-NOR) and spatial (Object 

Displacement-OD) memory. At 20 months old they also will be assessed for spatial 

memory in the Morris water Maze, working memory, depression and anxiety-like 

behavior.  

Results: As preliminary results, after 2 months of exercise, a significant difference in 

the exploration time of displaced object was observed between Exercise (Ex) and 

Sedentary (Sed) mice in the OD task (p<0,05). However, after 4, 6 and 8 months of 

moderate exercise, we found differences between Ex and Sed exploration time in 

both tasks (p <0,05). Interestingly, 8 months after exercise cessation (13, 15, 17 and 

19 month old), the exploration of novel and displaced object, in the NOR and OD 

tasks, respectively, is still higher in Ex compared to Sed group.  

Conclusion: Our data suggest that until 15 months old no cognitive deficits were 

observed. However, 8 months of exercise facilitates the spatial and non-spatial 

memory and this effect can still be observed until 8 months after exercise cessation. 

  



P 08 Psychological wellbeing, HPA activity and sleep patterns in a population 

of nulliparous pregnant women 

K.L Togher, A.S Khashan, G.W O’ Keeffe, L.C Kenny, G. Clarke                           

University College Cork 

Sleep disturbances are commonly reported during pregnancy and have been linked 

to altered birth outcomes (1) (2). Increased prenatal stress as a result of sleep 

impairments may contribute to this relationship (3). This study aimed to determine 

the relationship between sleep quality and psychological and physiological readouts 

of stress during pregnancy.  

Nulliparous pregnant women were asked to provide saliva samples and complete the 

Pittsburgh Sleep Quality Index (PSQI), Perceived Stress Scale (PSS), State Trait 

Anxiety Inventory (STAI) and Edinburgh Postnatal Depression Scale (EPDS) 

between 14-17 weeks gestation.  

The prevalence of pregnancy-associated sleep disturbance (PSQI >5) was 55.26% 

(N=37). The mean PSS, STAI and EPDS score was 15.38 ± 0.682 (> 16 ‘high’), 4.86 

± 0.615 (> 5 ‘high’) and 5.108 ± 0.723 (> 6 ‘high’) respectively. Women with poor 

sleep quality were 4 times more likely to score high on PSS (OR=4.28, [95% CI: 

1.08–17.00; p=0.039]).  Good sleep quality was associated with a cortisol peak 

30min after waking (P<0.0351 *), which returned to baseline by 60min, and 

continued to decline thereafter. Women with poor sleep quality did not display any 

difference in cortisol levels.  

This study confirms an association between poor sleep quality and high levels of 

perceived stress in pregnancy. Interestingly, women with poor sleep quality have a 

blunted Cortisol Awakening Response, suggesting a diverging impact of poor sleep 

quality on psychological and physiological readouts of stress. Such alterations in 

HPA activity in pregnancy may be a mediator linking poor sleep quality with altered 

pregnancy and birth outcomes. 

  



P 09 Informal dementia caregivers exhibit subtle deficits in memory and 
attention performance: Preliminary evidence of improvement following 
psychological interventions 
 

Andrew Patrick Allen, Aoife Ní Chorcoráin , Judy Wall, Patricia Kearney , John F. 

Cryan, Timothy G. Dinan, D. William Molloy, Gerard Clarke 

University College Cork 

 
Introduction: There is mounting evidence that the chronic stress of caregiving for a 
relative with dementia may impact upon central nervous system activity in 
caregivers. The current study aimed to examine the cognitive neurobiology in parallel 
with the psychological impact of this chronic stressor in a cohort of family dementia 
caregivers. 
 
Methods: Caregivers for a spouse or parent with dementia (N = 31) and controls with 
low-moderate perceived stress (N = 18) completed cognitive tasks from the CANTAB 
battery assessing memory, attention and executive function, as well as validated 
tests of stress and depression. These measures were completed again in a sub-set 
of caregivers (N = 7) following two psychological interventions (a mindfulness-based 
stress reduction program; MBSR and a carer training program; CTP). 
 
Results: Our preliminary study results suggest the presence of higher levels of stress 
and depressive symptoms in caregivers compared to controls. Caregivers made a 
higher number of errors on the paired associates learning task, which engages the 
hippocampus, suggesting poorer visuospatial memory. Caregivers also had slower 
response latency on a test of sustained attention (rapid visual information 
processing). Following both MBSR and CTP, carers performed better at both of 
these cognitive tasks. 
 
Conclusions: Caregivers for people with dementia show a subtle but significant 
impairment in attention and memory performance. However, this impairment may be 
attenuated following psychological interventions that target stress. A comprehensive 
physiological phenotyping of dementia caregivers before and after intervention is 
required to better understand the mechanisms of these effects. 
  



P 10 Exacerbated lipopolysaccharide/galactosomine induced acute liver injury 
in the genetically stress-sensitive Wistar Kyoto rat 

Marykate Killilea, Daniel M. Kerr, Beth L. Mallard, Michelle Roche, and Antony M. 
Wheatley    National University of Ireland, Galway 
 

A relationship between stress and liver disease has been established (Chida et 
al,2006), however, there is a paucity of data regarding the impact of stress on acute 
liver injury (ALI). This study evaluated if the development of 
lipopolysaccharide(LPS)/d-galactosamine (GalN) induced ALI (Tunon et al,2009) is 
altered in the Wistar Kyoto (WKY) rat, a stress sensitive strain of rat (De La Garza II 
et al, 2004), compared to a normo-stress sensitive rat strain (Sprague-Dawley; SD).  

ALI was induced by intraperitoneal injection of LPS (20µg/kg) and GalN (200mg/kg) 
in male SD and WKY rats. All experiments were carried out in accordance with the 
guidelines of the Animal Care and Research Ethics Committee, NUIG.  

WKY rats exhibited higher plasma levels of liver enzymes: alanine aminotransferase, 
aspartate aminotransferase and glutamate dehydrogenase 6 and 24hrs post 
LPS/GalN compared to controls (0hrs) and SD counterparts. WKY rats exhibited 
increased liver caspase-3 activity and cleaved caspase-3 protein expression 24hrs 
post LPS/GalN compared to SD counterparts. Histopathological changes revealed 
that WKY rats had a significant increase in liver injury score at 6 and 24hrs 
compared to controls and liver injury was exacerbated at 24hrs compared with SD 
counterparts. Hepatic cytokine levels of IL-1β were significantly increased 6hrs post 
LPS/GalN in SD and WKY rats, an effect augmented in WKY rats.  

The data reveal that the stress-sensitive WKY rat exhibits greater liver injury in 
response to LPS/GalN when compared to SD counterparts. This data provides a 
novel model to study mechanisms underlying the pathophysiology of stress-induced 
exacerbations in ALI. 
 

Acknowledgements: Work supported by College of Medicine, Postgraduate 
Fellowship and Discipline of Physiology, NUI Galway.     

  



P 11 A cannabinoid receptor agonist attenuates TLR3-induced 
neuroinflammation, nociceptive and emotional behaviour in rats  
 
Lisa E. Flannery, Rachel Humphrey,Daniel M. Kerr, David P. Finn, Michelle Roche       
National University of Ireland, Galway 
 
Increasing evidence supports a role for toll-like receptor (TLR)-induced 
neuroinflammation in the pathophysiology underlying neuropsychiatric and pain 
disorders (Pandey et al.,2014; Nicotra et al.,2012); and the co-morbidity of these 
conditions. Cannabinoids modulate both emotion and pain, however it is unknown if 
this occurs via modulation of TLR-induced neuroinflammation. Thus, this study 
examined if a cannabinoid receptor agonist would modulate TLR3-induced 
neuroinflammation, nociceptive responding, anxiety- and depressive-like behaviour.                                                                                                                             
 
Female Sprague-Dawley rats were administered the cannabinoid agonist CP55,940 
(0.4mg/kg;i.p) or vehicle, 30mins prior to the administration of the TLR3 agonist 
polyI:C (3mg/kg;i.p) or saline. A subset of animals were sacrificed at 4hrs for 
assessment of neuroinflammatory gene expression in the hypothalamus using qRT-
PCR. A further set of animals were assessed for mechanical (von Frey test) and cold 
(acetone drop test) nociceptive responding; anxiety-(elevated plus maze; EPM) and 
depressive-like (Forced Swim Test; FST) behaviour over 24hrs. Data analysed by 
ANOVAs followed by Fisher’s LSD post-hoc.  
 
CP55,940 potently attenuated polyI:C-induced increases in the expression of all 
neuroinflammatory genes examined. PolyI:C resulted in hypersensitivity to 
mechanical and cold stimuli;  effects blocked by CP55,940. PolyI:C decreased time 
in the open arms of the EPM, an anxiogenic effect unaltered by CP55,940. 
CP55,940 decreased duration of immobility of polyI:C-treated animals in the FST, 
indicative of  an antidepressant-like effect.  
 
These data demonstrate that the cannabinoid agonist CP55,940 potently attenuates 
TLR3-induced neuroinflammation, mechanical and cold hypersensitivity, and 
depressive- (but not anxiety)-like behaviour. Thus, cannabinoid modulation of TLR3-
mediated responses may provide a novel therapeutic target for psychiatric and pain 
disorders, and their co-morbidity. 
 
Acknowledgements: This study was supported by funding from the Hardiman 
Postgraduate Scholarship and the Discipline of Physiology, NUI Galway. 
  



P 12 Amyloid-β-mediated hippocampal epileptogenesis is facilitated by TLR2 
activation  
 
Iván Fernandez-Perez, Conor Britchfield, Fatimah Al-Abdullah, Derek A. Costello     
University College Dublin 
 
Inflammatory-associated epilepsy is a consequence of brain trauma, infection and 
neurodegenerative disease, and likely accounts for the majority of drug-resistant 
epilepsy cases. Recurrent spontaneous seizures also occur in sporadic Alzheimer’s 
disease (AD) patients and animal models, prior to cognitive impairment. These 
events augment the inflammatory environment in the brain, accelerating disease 
progression and severity.  
 
Epileptogenesis occurs following activation of toll-like receptors (TLRs), which act as 
sensors of bacterial pathogens and endogenous damage signals including the AD-
related toxic peptide amyloid-β (Aβ). We have recently demonstrated that Aβ 
primarily conveys its inflammatory response in the brain via TLR2-mediated 
microglial activation. The current study investigates the role of TLRs in facilitating 
Aβ-mediated epileptiform activity. 
 
Spontaneous epileptiform activity was recorded at CA1 synapses of hippocampal 
slices exposed to TLR2 and 4 agonists, in the presence and absence of Aβ. 
Inflammatory changes in BV2 microglia and C6 astroglioma cells were assessed in 
response to the same stimuli. We demonstrate that activation of TLR2, but not TLR4, 
facilitates Aβ-induced epileptiform activity in hippocampal synapses. This 
dysregulation of neuronal function likely occurs through enhanced TLR2-mediated 
microglial activation and impaired astrocyte function. 
 
TLR2-mediated inflammation exacerbates the neuronal dysfunction associated with 
AD. We propose that gram-positive bacterial infection or inflammatory trauma which 
targets TLR2, may enhance susceptibility to, or severity of AD-related neuronal 
impairment. 
  



P 14 Prenatal depression: The relationship between gestational cortisol levels 
and infant neurobehavioural development at 2 months  
 
Niamh O’Leary, Chai Jairaj, Veronica O'Keane                  
Trinity College Dublin 
 
Intro: Prevalence rates of prenatal depression are estimated to range from 7-12% 
with high rates of continuity from prenatal into the postnatal period. Hypothalamic 
pituitary adrenal (HPA) axis hyperactivity has been demonstrated in pregnant women 
with Major Depressive Disorder. Exposure to excess glucocorticoids in utero may 
have a ‘programming’ effect on the developing fetus and may be implicated in the 
risk of neurodevelopmental delay during infancy. This study investigates the impact 
of prenatal depression on infant cortisol and neurobehavioural development at 2 
months. 
 
Method: Participants were recruited between 20-30 weeks gestation from two 
maternity hospitals in Dublin. Maternal depression was assessed using a Structured 
Clinical Interview and the Hamilton Rating Scale for Depression. Participants were 
allocated into either depressed (n=21), depressed history (n=21) or control (n=33) 
groups. Infant salivary cortisol was measured at baseline and thirty minutes after a 
scheduled infant inoculation and infant neurodevelopment was assessed using the 
Neonatal Behavioral Assessment Scale (NBAS) at 2 months postpartum. 
 
Results: There were no significant differences between the three groups in the NBAS 
clusters or cortisol measures. However, when infants were recoded according to 
high and low infant baseline cortisol, significant differences were observed in the 
Motor and Autonomic Stability clusters of the NBAS. 
 
Discussion: These findings implicate that baseline cortisol levels may play a role in 
neurobehavioural development in young infants. Further research should investigate 
the role of maternal postnatal depression and maternal sensitivity in infant 
development following depression in the prenatal period. 
  



P 15 DNA methylation changes at the CD3E gene promoter in depression 

Chloe Farrell, Veronica O’Keane                    
Trinity College Institute of Neuroscience 

Depression is a debilitating mood disorder which affects at least 350 million people 
worldwide. Unfortunately, the exact biological mechanisms of the disorder are not 
fully understood and there are short-comings in current treatments available. 
Therefore, it is important to investigate novel mechanisms underlying this condition 
so that improved diagnostic tools and treatments are made available. 

 
It is likely that depression has multiple aetiologies. While much attention has been 
focused on the innate immune system, less has been directed towards 
dysregulations in the adaptive immune system in depression. T cells make up a 
large proportion of the adaptive immune system population and CD3e is a cell 
surface glycoprotein found on T cells, which is also a component of the T-cell 
receptor (TCR).  

 
As part of an ongoing depression research study (REDEEM study), DNA methylation 
analysis was performed on samples collected from those presenting with depression 
for the first time, those suffering from chronic/recurrent depression and healthy 
controls. Analysis revealed a significant increase in CD3E gene promoter 
methylation across the groups (ordinary one-way ANOVA, P=0.0032), with controls 
having the lowest level of methylation and the chronic depression group having the 
highest levels. CD3E gene promoter methylation levels also positively correlated with 
HAM-D (r=0.3172; p=0.0127), CES-D (r=0.3209; p=0.0064), PSQI (r=0.4082; 
p=0.0003) and CTQ (r=0.3703; p=0.0007) scores. This indicates that there are 
alterations at the level of the adaptive immune system in depression that require 
further investigation. 

  



P 16 A Pilot Investigation into the Effects of Concurrent Acetaldehyde and 
Nicotine Administration on the Expression of Conditioned Place Preference in 
Adolescent Rats 

Kevin Campion, Styliani Vlachou                    
Dublin City University  

Background: Tobacco smoking has typically been primarily attributed to the 
rewarding and reinforcing effects of one major constituent of tobacco smoke: 
nicotine. Recently however, it has been suggested that other components of tobacco 
smoke support tobacco dependence through acting in concert with nicotine. For 
example, it has been shown that acetaldehyde increases the direct rewarding effects 
of nicotine in early adolescent, but not adult, rats (Belluzzi, Wang & Leslie, 2005). 
This study aims to expand on this and determine whether acetaldehyde increases 
the rewarding effects of contextual cues associated with nicotine administration in 
mid to late adolescent rats. 
 

Methods: The rewarding effects of drug-associated contextual cues were evaluated 
using a conditioned place preference procedure. Adolescent male Sprague-Dawley 
rats (PND 33-40; n=7-8 per group), received a subcutaneous injection of either 
nicotine (0.167 mg/kg), acetaldehyde (0.277 mg/kg), a nicotine and acetaldehyde 
combination (0.167 mg/kg nicotine; 0.277 mg/kg acetaldehyde), or saline (1 ml/kg), 
prior to being placed in the ‘drug-paired’ chamber during the conditioning phase of 
this procedure.  
 

Results: Two-way analyses of variance (ANOVAs) indicated that there was no 
difference between any of the drug treatment groups and the control group in terms 
of time spent in the conditioning chambers, or the number of entries into these 
chambers.  
 

Conclusions: Under the present experimental conditions, combined administration of 
nicotine and acetaldehyde, and administration of nicotine or acetaldehyde alone, 
failed to produce any rewarding effects. This finding could relate to specific 
methodological factors, or it may constitute a genuine effect for this age of rats. 

  



P 17 Primary mix glial culture from spinal cord inflamed by pro-inflammatory 

cytokines is a valid model of inflammation after spinal cord injury  

Vaibhav Patil, Siobhan McMahon, Abhay Pandit        

National University of Ireland, Galway 

Background: Spinal cord injury (SCI) causes severe primary mechanical injury 

followed by more complex secondary trauma characterised by inflammation and glial 

scar formation. An inflammation triggered at the site of injury elicits astrocytes and 

microglial activation which further evokes production of pro-inflammatory cytokines 

such as TNF-α, IL-1β and IL-6 that exacerbate the injury. Most in-vitro studies of glial 

cells do not account for the complexity of this inflammatory cascade. Additionally, 

most of the studies use LPS to induce inflammation which is clinically irrelevant. 

 

Aim: To develop a mix glial culture (MGC) in-vitro model inflamed by administration 

of pro-inflammatory cytokines to induce acute and chronic inflammatory phases.  

 

Methods: MGCs were isolated from spinal cords by the ejection method from three-

day old Sprague Dawley post-natal rats. Immunocytochemistry and flow cytometry 

were performed to characterise the culture and further quantification of astrocytes, 

microglia, oligodendrocytes using GFAP, CD11b and Olig2 markers respectively. 

MGCs were treated with TNF-α, IL-1β and IL-6 for 24 hrs (acute) and seven day 

(chronic). Western blotting was performed to study the expression of iNOS, NFkB-

p65, IkB-α, P-p38 MAPK, Bax and Bcl-2.  

 

Results: MGCs consisted mainly of astrocytes and microglia. Treatment of pro-

inflammatory cytokines stimulated morphological alterations in glial cells. Compared 

with 24 hrs (acute), the inflammatory pathways were differentially regulated after 

seven day (chronic) treatment. 

 

Conclusion: An in-vitro mix glial cytokine induced inflamed model was developed to 

study the progression of inflammation after SCI. 

  



P 18 Single administration of ketamine and Pregnenolone-Methyl-Ether (3β-
Methoxy-Pregnenolone) has antidepressant efficacy in a preclinical model of 
treatment resistant depression: identification of a plasma biomarker of 
pharmacological efficacy. 
 
J.A. Prenderville, J. Rouine, G. Di Capua, C. W. McDonnell, M. Bianchi 
Transpharmation Ireland 
 
One third of major depressive disorder (MDD) patients are unresponsive to 
antidepressant drugs, a sub-type known as treatment resistant depression (TRD). 
Acute intravenous administration of ketamine at sub-anaesthetic dosage is the only 
efficacious pharmacological treatment in TRD. Development of TRD preclinical 
assays to screen for efficacious antidepressant drugs and identification of diagnostic 
biomarkers is of immediate importance. The neuronal microtubule modulator 
Pregnenolone-Methyl-Ether (PME or 3β-Methoxy-Pregnenolone) has been shown to 
have antidepressant efficacy. 
 
The Wistar-Kyoto (WKY) rat was used as a TRD model to investigate the 
effectiveness of fluoxetine(10mg/kg,i.p.), ketamine(5mg/kg,i.p.) and 
PME(10mg/kg,s.c.) in the forced swimming test (FST). Hippocampal acetylated α-
tubulin (Acet-Tub) was previously shown increased in models of depression and was 
investigated as a plasma biomarker. 
 
WKY rats demonstrated depressive-like behaviour indicated by increased immobility 
in the FST and plasma Acet-Tub overexpression compared to Sprague Dawley rats. 
Acute treatment with the selective serotonin inhibitor (SSRI) fluoxetine had no effect 
on FST immobility but increased plasma Acet-Tub in WKY. Acute administration of 
ketamine or PME demonstrated rapid antidepressant efficacy with the effects of 
ketamine persisting for 7 days. Ketamine and PME demonstrated long-lasting 
antidepressant efficacy 24h post-administration. Both drugs decreased plasma Acet-
Tub when their antidepressant efficacy was evident. 
 
WKY are a suitable model for screening novel pharmacological treatments for TRD 
due to their sensitivity to ketamine and lack thereof to SSRIs. PME demonstrates 
antidepressant efficacy in this TRD model while plasma Acet-Tub represents a 
potential biomarker of pharmacological efficacy. Therefore, microtubules represent a 
potential target for future drug development in TRD. 
  



P 19 Hypothalamic expression of inflammatory genes in the stress sensitive 

WKY rat following administration of lipopolysaccharide/D-galactosamine  

James Prendergast, Niamh Leonard, Marykate Killilea, Beth Mallard, Antony M. 

Wheatley and Michelle Roche                  

National University of Ireland, Galway 

The Wistar Kyoto (WKY) rat is a stress sensitive strain of rat known to exhibit a 

depressive- and anxiety-like phenotype (Rittenhouse et al, 2002). Recent work from 

our group has demonstrated that WKY rats exhibit greater acute liver injury (ALI) 

following lipopolysaccharide/d-galactosamine (LPS/GalN) administration, an 

established model of inducing ALI (Liu et al, 2008), than the more stress-tolerant 

Sprague Dawley (SD) strain. This study evaluated the expression of inflammatory 

genes in the hypothalamus in WKY and SD rats following LPS/GalN. Male WKY and 

SD rats were administered LPS/GalN (LPS; 20µg/kg, GalN; 200mg/kg) and 

sacrificed at 0, 6 and 24hrs, the hypothalamus excised and gene expression 

evaluated using qRT-PCR.  

 

The data revealed that WKY rats exhibited reduced basal (0hrs) expression of the 

microglial activation marker CD11b, and the M1 and M2 activation markers CD68 

and MRC2, when compared to SD counterparts, an effect not altered by LPS/GalN.  

The expression of the pro-inflammatory cytokine TNF-α was increased at 6hrs, while 

IL-1β was increased at 6 and 24hrs post LPS/GalN treatment in both SD and WKY 

rats.  WKY rats exhibited increased expression of the anti-inflammatory cytokine IL-

10, 24hrs post LPS/GalN, an effect not observed in SD counterparts. The expression 

of corticotrophin releasing hormone and glial fibrillary acidic protein were not altered 

by LPS/GalN in either strain. 

 

This data demonstrates that WKY rats exhibit altered expression of inflammatory 

mediators in the hypothalamus basally and in response to LPS/GalN. Further studies 

are required to determine if such alterations may, in part, account for the 

exacerbated liver damage observed in WKY rats following LPS/GalN. 

  



P 20 Exacerbated epileptic phenotype in mice lacking microRNA-22  

Luiz Fernando Almeida Silva, Cristina Reschke and David C. Henshall          

Royal College of Surgeons in Ireland 

Epilepsy is a brain disease that affects over 65 million people worldwide and is 

characterized by recurrent seizures. Temporal lobe epilepsy is the most common 

form of epilepsy in adults and these patients present high pharmacoresistance. 

Evidence emerged that miRNAs, a class of non-coding RNAs that fine tune gene 

expression, play an important role in epilepsy. MiR-22 regulates key epileptogenic-

related processes, such as inflammation and apoptosis. Our group detected miR-22 

as the most expressed miRNA in the contralateral hippocampus in the kainic acid 

model. Moreover, we found that silencing miR-22 exacerbates epilepsy. Here, we 

sought genetic evidence that miR-22 protects against epilepsy. Firstly, we 

characterized miR-22-/- mice and compared to wild-type littermates. Although, no 

differences were observed in the brain morphology, some miRNAs relevant for 

epilepsy were found upregulated. Mice lacking miR-22 presented higher seizure 

severity, measured by EEG total power and amplitude, when compared to control 

mice. Interestingly, this EEG phenotype was not followed by higher neuronal 

damage in the hippocampus. Furthermore, mice lacking miR-22 presented increased 

number of spontaneous seizures, when monitored for 2 weeks (average of 19 

seizures/day for miR-22-/-, and 2 seizures/ day for miR-22+/+). Here, we also 

verified that the intra-nasal administration of miR-22 mimics can be an efficient 

delivery route, and we were able to increase hippocampal miR-22 levels at 4h after 

administration. These genetic and pharmacological data indicate that miR-22 plays a 

role in the pathophysiology of epilepsy, and that targeting this miRNA may be a 

promising approach for epilepsy treatment. 

  



P 22 Investigating obesity-induced susceptibility to Alzheimer's disease-

related inflammation  

Conor Duffy, Anne-Marie Howe, Derek A. Costello              

University College Dublin 

Obesity is a low-grade inflammatory condition, posing a significant risk factor for age-

related cognitive decline including dementia and Alzheimer’s disease (AD). The 

factors which predispose the obese population to cognitive impairment remain poorly 

understood, but are believed to include insulin resistance, ER stress and 

neuroinflammation.  

 

AD is characterised by the deposition of the toxic peptide amyloid-β (Aβ) in the brain; 

the primary stimulus for inflammation and subsequent neuronal dysfunction. We 

have recently highlighted the role of toll-like receptor (TLR) 2 in mediating Aβ-

induced microglial activation. In addition, we have described the contribution of 

infiltrating peripheral macrophages to facilitating the neuroinflammatory environment 

and neuronal impairment associated with ageing.  

 

Given the widely acknowledged difficulties in maintaining weight-loss among the 

obese population, developing strategies to alleviate obesity-associated inflammatory 

changes in the absence of weight loss are essential to reducing the risk of co-

morbidities. Here we have investigated the importance of dietary fat composition in 

regulating the sensitivity of microglia and macrophages to AD-related inflammatory 

stimuli, under obesogenic conditions. We demonstrate that saturated fats promote 

the activation of microglia and macrophages via different mechanisms, while 

exposure to monounsaturated fats attenuates the obesity-associated inflammatory 

response. We propose that replacement of saturated with monounsaturated fats may 

alleviate the susceptibility to age-related neuroinflammation in obese individuals. 

  



P 23 Evaluation of differentiation, neuroprotection and neurorescue conditions 

in SHSY-5Y cell model of Parkinson’s disease  

Melissa Hänni, Aideen M. Sullivan, André Toulouse           

University College Cork 

Being the second most prevalent neurodegenerative disorder in the world, it is 

alarming that for the last six decades, therapy for Parkinson's disease (PD) has 

consisted mainly of symptomatic treatment which does not interrupt or slow down the 

progression of the disease. However, in spite of the lack of clinical changes, 

research has been far from stagnant. Neurotrophic factors - proteins which play 

critical roles in nervous system development and cell survival - have shown 

promising results for the treatment of neurodegenerative disorders including PD. 

Certain dopaminergic growth factors such as GDNF, GDF5, neurturin, MANF and 

CDNF, have shown promise promoting cell survival in models of PD. One of the 

many research models is the human neuroblastoma cell line, SHSY-5Y, that can be 

differentiated into a dopaminergic neuronal type through treatment with retinoic acid 

or 12-tetradecanoyl-13-acetyl-beta-phorbol (TPA). Subsequently, PD 

neurodegeneration can be mimicked by chemical insult using 6-hydroxydopamine (6-

OHDA), allowing assays to test neuroprotection and neurorescue effects of growth 

factors. Using this model, the objective of this study is to evaluate optimal conditions 

for differentiation, neuroprotection and neurorescue by GDNF, GDF5, neurturin, 

MANF and CDNF. Once each growth factor has been assessed individually, we will 

test combinations of growth factors providing optimal neuroprotection in SHSY-5Y 

cells. 

  



P 24 A Study of Genes that Function in the Centrosome for Involvement in the 

Aetiology of Schizophrenia and Associated Cognitive Deficits 

Mairead Flynn, Laura Whitton, Ciaran Morrison, James Walters, Dan Rujescu, Aiden 

Corvin, Gary Donohoe and Derek Morris          

National University Of Ireland, Galway 

Schizophrenia is an adult-onset mental illness with that impacts cognitive function. 

The largest GWAS has revealed 108 loci associated with schizophrenia risk but how 

variation affects genes and impacts brain function to increase risk is largely 

unknown. 

 

The centrosome is the microtubule organising centre of the cell and seeds the 

growth of the primary cilium. The disproportionate number of brain disorders 

associated with centrosomal genes suggests the organelle underlies normal brain 

and cognitive development. Schizophrenia is neurodevelopmental and cognitive 

deficits are a core element of the disorder. We hypothesise that some of the newly 

identified risk genes for schizophrenia will function in the centrosome and variants in 

these genes will be associated with cognitive deficits. 

 

Cross-referencing genes with centrosomal functions with genes from schizophrenia 

GWAS, identified six candidate genes; SDCCAG8, MAD1L1, GIGYF2, MPHOSPH9, 

PRKD1 and MAPK3. The effect of risk SNPs on cognition was examined using an 

Irish dataset of psychosis cases and controls (n=1,236) using linear regression. 

Among the associations identified, the SDCCAG8 risk SNP was shown to affect 

attribution style, a measure of social cognition (P=0.001). The MAD1L1 risk SNP was 

associated with poorer performance on episodic memory tasks (P=0.003). 

 

A suitable replication dataset was not available for social cognition measures. We 

attempted replication for episodic memory results in UK and German samples but 

results were non-significant. Overall, we have identified a number of schizophrenia 

risk genes that function in the centrosome but further larger datasets are required to 

establish a role for these genes in cognition. 

  



P 25 Altered open field and nocturnal homecage activity in the olfactory 

bulbectomized (OB) model of depression  

Zara McAleavey, John P Kelly                

National University of Ireland, Galway 

The behavioural hallmark of hyperactivity in the open field (OF) associated with the 

olfactory bulbectomized (OB) rat is considered an inability to cope with a novel and 

stressful environment. Monitoring nocturnal homecage activity (HCA) provides an 

opportunity to assess locomotor activity in a familiar environment. The objective of 

this study was to compare these two approaches to measuring locomotor activity in 

the OB rat. 

 

Singly housed male Sprague-Dawley rats underwent sham or OB surgery, and 14 

days later were evaluated in the OF. Then rats received the antidepressant 

fluoxetine (10mg/kg) or vehicle (dH20) via the subcutaneous route for 21 days.  

Nocturnal HCA was measured prior to and at intervals following surgery and drug 

treatment. All behaviours were tracked using EthoVision XT 8.5©. Data were 

analysed using an independent t-test (OF) or Two-Way repeated measures ANOVA 

(HCA), followed by post-hoc Student Newman-Keuls (where appropriate), with 

p<0.05 being deemed significant.  

 

OB animals were significantly hyperactive compared to their sham counterparts in 

the OF (t(62) = 3.35, p<0.01). In the HCA,  OB and sham animals did not differ at 

baseline or on day 0 but on days 7 and 13 post-surgery OB animals were 

significantly hyperactive compared to sham counterparts (p<0.05). A significant 

hyperactivity continued to be observed in the OB groups that was not attenuated by 

fluoxetine treatment. The results suggest that OB hyperactivity in the homecage 

wanes over time and perhaps the hyperactivity observed in the OF is not a 

maladaptive response but an inherent characteristic of the model. 

  



P 26 Tryptophan Pathway Depletion and Hyperactivity of the HPA Axis in Major 
Depressive Disorder  
 
Kelly Doolin, Veronica O'Keane, Andrew Harkin            
Trinity College Dublin 
 
Hypothesised aetiologies of Major Depressive Disorder (MDD) include Kynurenine 
Pathway (KP) induction and hyperactivity of the hypothalamic pituitary adrenal axis 
(HPAA). Metabolism of tryptophan into kynurenine is one proposed mechanism of 
serotonin depletion in MDD. Kynurenine production is induced via tryptophan 2,3-
dioxygenase (TDO), which is activated by HPAA activity including increases in 
cortisol. In this study, the possible relationship between depressive symptoms, 
tryptophan depletion, and cortisol activity will be investigated in MDD. 
 
Saliva samples collected from patients with first presentation MDD (n=47) and 
healthy controls (n=57) were analysed by LCMS to capture the Cortisol Awakening 
Response (CAR) which is an established measure of HPAA activity. Blood samples 
were collected and High Performance Liquid Chromatography (HPLC) was 
performed on plasma to determine concentrations of several Tryptophan Pathway 
metabolites. Several rating scales were utilised to assess mood, suicidality, and 
sleep.  
 
An independent t-test revealed that depressed patients had significantly lower levels 
of both Tryptophan (8173.9 vs. 9818.3; p=0.001) and Kynurenine (659.0 vs. 821.4; 
p=0.001) than healthy controls. Additionally, the depressed group exhibited an 
altered CAR, with a significantly higher cortisol concentration at wakening (12.0 vs 
7.3; p=0.028), and a significantly higher Area Under the Curve (758.8 vs 589.88; 
p=0.041) than controls. A Pearson’s correlation revealed a significant relationship 
between Tryptophan and HAM-D Score (r=-0.389, p=0.001), wakening cortisol and 
HAM-D (r=0.242, p=0.044), and between Kynurenine and wakening cortisol (r=-
0.319, p=0.029). These results indicate that Kynurenine is depleted in conjunction 
with Tryptophan, and KP induction is not evident despite HPAA hyperactivity. 
  



P 27 Ageing-related changes in the microstructure of the cingulum bundle: a 
constrained spherical deconvolution study  
 
Francesca Sibilia, Elizabeth Kehoe, Dervla Farrell, Arun L.W. Bokde         
Trinity College Dublin 
 
The cingulum is one of the major components of the limbic network, with a critical 
role in emotion, attention and memory. This study aimed to investigate the normal 
aging-related structural changes of the cingulum using diffusion imaging, which gives 
a 3D representation of fibers pathways. The cingulum was segmented into three 
branches (subgenual, retrosplenial and parahippocampal), by an ROI-based 
approach with constrained spherical deconvolution (Jones et al., 2013), an advanced 
fiber tractography method. 35 healthy young people (22.3 ± 2.7 years) and 33 older 
healthy people (69.5 ± 3.5 years) were recruited. Diffusion tensor model measures 
were obtained with a b-value= 2000s/mm2, voxel size 2x2x2mm3 and 61 diffusion 
directions. Statistical analyses were performed on diffusion measures for each 
branch. Results indicated the cingulum microstructure changed initially in the 
subgenual branch through aging. A decrease in fractional anisotropy (FA) and axial 
diffusivity (AD) occurred, as well as an increase in radial diffusivity (RD) in the left 
hemisphere; whereas, an increase of mean diffusivity (MD) was observed in the right 
hemisphere. No statistically significant differences were found between young and 
older groups in the other two branches. This study reveals how the cingulum varies 
qualitatively along its entire length, composed by fiber populations that change 
differently with aging. Indeed, it is known that the subgenual tract is part of a wider 
network involved in cognitive control. This study found that its connections presented 
with crossing fibers, which could explain the decrease of top-down control of 
attention, particularly maintaining a task-directed behaviour. 
  



P 28 Augmented behavioural recovery after status epilepticus in mice treated 
with midazolam compared to lorazepam.  
 
Mairead Diviney, J. Reynolds, D. Henshall 
Royal College of Surgeons in Ireland 
 
Status epilepticus (SE) occurs as a result of a failure of the normal mechanisms to 
terminate seizures and constitutes a neurological emergency that can result in 
permanent brain damage. Benzodiazepines are the first line of treatment for SE; 
however, debate remains regarding drug of first choice and delivery route. Although 
lorazepam remains the most common treatment for SE, midazolam has become a 
popular alternative, particularly as it can be given non-intravenously. Anticonvulsants 
are also commonly used to terminate SE in animal models. Here, we aim to 
determine the efficacy of midazolam, in comparison to lorazepam, as a pharmaco-
therapeutic for SE in an experimental model of epilepsy. SE was induced by intra-
amygdala kainic acid injection in 8 week old C57Bl/6 mice. Forty-minutes after kainic 
acid, mice were treated with an intraperitoneal injection of either lorazepam or 
midazolam (8 mg/kg). EEG activity, histology and behavioural tests assessing 
recovery of function were evaluated and compared between groups. Treatment with 
either lorazepam or midazolam resulted in similar patterns of reduced EEG 
epileptiform activity for up to 1 h after drug administration. Damage to the 
hippocampus and post-insult anxiety-related behaviour did not significantly differ 
between drug groups. However, recovery of normal behaviours such as levels of 
activity, grooming, and the overall welfare of treated mice were all superior at 24 h in 
mice given midazolam compared to lorazepam.  Our results suggest that midazolam 
is as effective as lorazepam as an anticonvulsant while also providing early recovery 
after SE in this model.  
 
Supported by Science Foundation Ireland award 13/IA/1891. 
 

  



P 30 The hippocampus is functionally segregated along its longitudinal axis: A 
role for the ventral but not dorsal hippocampus in anxiety behaviour  
 
Brunno R. Levone, John F Cryan, Olivia F O'Leary            
University College Cork 
 
The hippocampus is a key brain structure involved in cognition and stress control. 
The mechanisms underlying the regulation of these diverse functions by the 
hippocampus are not yet fully understood. However accumulating evidence suggests 
that this brain structure is segregated along its longitudinal axis, whereby the dorsal 
hippocampus (dHi) plays a preferential role in spatial learning and memory while the 
ventral hippocampus (vHi) predominantly regulates anxiety and stress response. 
Moreover, it was recently suggested that the area between these two subregions, 
the intermediate hippocampus (iHi), might also be functionally independent but this 
hypothesis has yet to be directly investigated. Thus, the aim of these experiments is 
was to determine the roles of the dHi, iHi and vHi in behaviours related to anxiety, 
depression and sociability. To this end, the dHi, iHi or vHi of C57BL/6 mice was 
lesioned with ibotenic acid. Lesions of the vHi (but not dHi or iHi) decreased anxiety 
in the novelty-induced hypophagia test (NIH), a test that is also sensitive to chronic 
antidepressant treatment. None of the lesions altered locomotor activity, social 
preference, sucrose preference (a measure of anhedonia) or immobility in the FST (a 
measure of depressive-like behaviour). Taken together, the present data reinforces 
the knowledge that the vHi plays a role in anxiety under baseline conditions and in a 
test that is sensitive to chronic but not acute antidepressant treatment. Current 
studies are assessing the roles of each of these hippocampal subregions in the 
behavioural response to chronic stress and antidepressant treatment. 
  



P 31 Investigating advanced diffusion imaging of the fornix as a potential 

biomarker  

Darren Roddy, Veronica O'Keane, Amy Adair, Erik O'Hanlon           

Trinity College Dublin 

The fornix is a discrete limbic bilateral white matter bundle that connects the 

hippocampus to the mammillary bodies, anterior thalamus and septal forebrain 

areas. Dissection studies have shown that fibers traversing this structure follow 

discrete paths depending on what part of the hippocampal formation they originate 

from and what nuclei they terminate in. Even though the fornix has been described 

before in vivo using diffusion tensor imaging, until now there has been insufficient 

spatial resolution to allow differentiation of the individual components within the 

fornix. 

 

We performed High Angular Resolution Diffusion Imaging (HARDI) in 61 directions in 

45 control subjects using 3T MRI and used Constrained Spherical Deconvolution to 

reconstruct the fornix tracts. 

 

We found that the fornix could be reliably reconstructed across subjects using Atlas 

Based Tractography Segmentation, and specifically the distinction between pre and 

post-commissural components of the fornical columns as an area of interest was well 

defined. The number and volume of tracts in each component of the column was 

calculated as well as standard diffusion metrics such as mean fractional anisotropy, 

apparent diffusion coefficient, axial diffusivity and radial diffusivity. 

 

This is the first study that demonstrates the ability of diffusion MRI to reliably 

differentiate between the pre and post-commissural components of the anterior 

fornix. Due to the discrete nature of the connectivity of these components, this may 

be a potential biomarker for disease states that utilise these limbic networks such as 

schizophrenia, depression, Wernicke’s encephalopathy and Alzheimer’s Disease. 

  



P 32 1H (proton) MRS in Depression – a review of literature and future 

directions  

Darren Roddy, Veronica O'Keane, Amy Adair, Erik O'Hanlon           

Trinity College Dublin 

1H (proton) Magnetic Resonance Spectroscopy (MRS) can be used to measure the 

concentration of certain biochemical metabolites in the brain. The technique involves 

accurate registration of a 3 dimensional volume of interest (voxel) and measuring the 

resonance frequency of protons surrounding various molecules within the voxel. A 

spectrum showing the concentration of metabolites may be created. Metabolites 

measured include N- Acetyl Aspartate (NAA), creatine (Cr), choline (Cho), myo-

inositol (mI) and the complex formed by glutamine, glutamate and GABA (Glx). 

Advantages of MRS include its non-invasive nature, speed and ease of use. 

However, this technique has been underutilized in depression research until recently. 

 

Methods: We conducted a computer-based literature search using the Pubmed 

database with ‘magnetic resonance spectroscopy’, ‘MRS’, ‘depression’, and ‘major 

depressive disorder’ as the key words, supplemented by a manual search of 

bibliographic cross-referencing. Differences in field strength and voxel placement 

between studies can lead to difficulty in comparing studies of MRS in depression 

 

Results: Studies in depression report metabolite (in particular the Glx complex) 
abnormalities in voxels implicating the frontal cortex, basal ganglia, hippocampus, 
anterior cingulate cortex, and the occipital cortex. These findings are consistent with 
previous morphometric, clinical and animals studies and support the widely held 
theory that fronto-limbic circuitry dysfunction is implicated in the pathophysiology of 
depression. Some abnormalities improve after treatment with selective serotonin 
reuptake inhibitors, electroconvulsive therapy, and yoga, and as such MRS may 
reflect a state-dependent investigation. Such findings raise the possibility of using 
MRS to predict treatment outcomes, follow treatment progress and refine 
personalised pharmacotherapy. 
  



P 33 Assessment of Functional Recovery Following Spinal Cord Injury in 

Xenopus laevis tadpoles 

Ana Lúcia Rebelo, Aniket Kshirsagar, Rachel Ronan, Gerhard Schlosser, Abhay 

Pandit                         

National University of Ireland, Galway 

Spinal cord injury (SCI) is a condition that currently affects approximately 2.5 million 

people worldwide and to date no effective therapies are available. Although so far 

the majority of research into SCI was in regeneration incompetent mammalian 

models, the current research paradigms are also foccused on non-mammalian 

models capable of spontaneous regeneration.  

 

Xenopus laevis is an amphibian species that has stage-dependent spinal cord (SC) 

regenaration, which makes it an attractive model to study the differences between 

regenerative and non-regenerative situations within the same species. A crucial 

aspect of any regeneration process is the assessment of functional recovery. 

Concerning Xenopus laevis regenerative tadpoles, so far no standardised method 

has been established to quantitatively study their motor recovery and it is also 

unknown if tadpoles experience any sensation after injury.  

 

In the present work, a novel standardised method was developed to quantify the 

motor recovery. For the assessment of sensory perception, immunohistochemistry 

against TRPV1, CGRP, c-Fos and substance P was performed at 1, 3 and 7 days 

post-injury (dpi) in both brain and SC.  

 

After injury a reconnection of the SC was established by 7 dpi, which was correlated 

with a significant increase in motor function. The expression of sensory markers was 

up-regulated in the SC and in the brain, and maintained at all time points, indicating 

activation of sensory pathways. 

 

Our study shows that the repair of the transected SC in tadpole X. laevis is achieved 

from 7 dpi and involves dynamic changes of the expression of sensory markers post-

SCI. 

  



P 34 Development of an automated MRI-based diagnostic protocol for 

Amyotrophic Lateral Sclerosis using disease-specific pathognomonic 

features: a quantitative disease-state classification study 

Christina Schuster, Orla Hardiman, Peter Bede                  

Trinity College Dublin 

Introduction: The diagnosis of motor neuron disease or ALS is primarily clinical and 

no validated MRI-based biomarkers are currently available. The objective of this 

study is to develop and test a robust, multi-modal classification protocol to aid the 

diagnosis, enabling earlier treatment and recruitment into pharmaceutical trials  

 

Methods: 147 participants (81 ALS patients, 66 healthy controls) were divided into a 

training (75%) and a validation sample (25%). Disease-defining pathognomonic 

features were identified in the training sample based on voxel-based morphometry 

and tract-based spatial statistics. After removing age-related variability, indices of 

grey and white matter integrity were included in a cross-validated binary logistic 

regression model to determine the probability of individual scans indicating ALS. The 

resulting algorithm was validated in an independent sample. 

 

Results: The following brain structures were selected as input features for the 

classification algorithm: the mean grey matter density of the precentral gyrus, the 

mean fractional anisotropy and radial diffusivity of the genu, the body and the 

splenium of the corpus callosum, the inferior corticospinal tracts, the cerebral 

peduncles, the posterior and anterior limbs of the internal capsule, the inferior 

coronae radiata and the superior corona radiata. Using a cut-off score of 50% 

probability, the model has discriminated ALS patients and healthy controls with good 

sensitivity (80.0%) and moderate accuracy (70.0%) in the training sample and good 

sensitivity (85.7%) and accuracy (78.4%) in the independent validation sample.  

 

Conclusions: This study seeks to translate advances in ALS biomarker research into 

pragmatic clinical applications by outlining an approach for individual-data 

interpretation. 

  



P 35 Characterisation of the Cognitive and Postural Impact of the Fragile X 
Premutation 
 
Clodagh O’Keeffe, Niamh McDevitt, Richard B. Reilly                 
Trinity College Dublin 
 
Fragile X Associated Tremor/ Ataxia Syndrome (FXTAS) is a neurodegenerative 

movement disorder caused by a premutation of the FMR1 gene. The disorder is 

characterized by cognitive impairments and distinct balance deficits. However, it is 

not yet understood why some FMR1 premutation carriers develop FXTAS while 

others do not. There is paucity in research examining young carriers, prior to the 

development of FXTAS, using quantitative measures to assess the effects of 

cognitive load and sensory integration on stability. The aim of this study was to 

characterise the premutation phenotype in terms of cognition and postural stability 

and to investigate the relationship between these two faculties to identify potential 

biomarkers of FXTAS. To assess the impact of the premutation, cognitive 

assessment was administered by the computerized testing system, CANTAB, to 11 

premutation carriers and 11 controls. Of these participants, 6 carriers and 5 controls 

took part in postural testing with eyes open, eyes closed and during a dual task 

paradigm. Premutation carriers did not differ significantly from controls in terms of 

cognitive performance, however carriers exhibited longer latency in several tasks 

such as emotion recognition. Results also revealed an increase in postural sway with 

eyes closed and when engaged in dual tasks. A significant relationship was also 

found between working memory capacity and dual task effect on postural stability. 

This may suggest disruptions in the cortico-cerebellar pathways that connect 

cognitive and motor networks. Findings of this study also demonstrate the efficacy of 

dual task paradigms in assessing cerebellar changes in postural control. 

  



P 36 Next-generation Sequencing of the Rat Hippocampal MiRNome Following 

Chronic Electroconvulsive Stimulation 

 
Karen Ryan, Paul Smyth, Gordon Blackshields, Orla Sheils, Declan M. McLoughlin 

Trinity College Dublin 

 
Background: MicroRNAs (miRNAs), a class of endogenous small RNA species, may 
contribute to the development of depression and its treatment. We previously 
reported that chronic treatment with electroconvulsive stimulation (ECS), the animal 
model equivalent of electroconvulsive therapy (ECT), alters expression of miRNAs 
associated with the neurotrophin BDNF in rat brain and blood. To gain further 
understanding of the effects of chronic ECS on hippocampal miRNAs, we used the 
hypothesis-neutral approach of Next-Generation Sequencing.  
 
Methods: Male Sprague-Dawley rats (n=8 per group) received either “sham” or “real” 
ECS (100pulses/s; pulse-width=0.5ms; duration=0.7s; 75mA) daily for 10 days. 
Hippocampal RNA was run on a SOLiDTM sequencing platform. Differential 
expression analysis was performed using DESeq2. Confirmation studies were 
carried out using qRT-PCR. mRNA target and pathway analyses were performed 
using miRWalk and DAVID.  
 
Results: DESeq2 analysis identified significant differential expression (p<0.001) in 
six miRNAs in the hippocampus following ECS after correcting for multiple 
comparisons. qRT-PCR confirmed significant changes in three of the six miRNAs, 
including miR-212 which we previously reported to be altered by ECS. These 
changes were confirmed to be hippocampal specific. MiRWalk and DAVID analyses 
predict that these miRNAs target mRNA species involved in inflammatory, 
glutamatergic, neurotrophic and intracellular signalling pathways. 
 
Conclusions: Alterations in miRNA expression may be informative about the 
mechanism of action of ECS/ECT and in turn may give insight into the neurobiology 
of depression. Ultimately, a better understanding of the role of miRNAs in depression 
and its treatments may also lead to novel therapeutic targets. 
  



P 37 Necrotic brain tissue induces IL-1β secretion in peripheral blood 
mononuclear cells 
 
Conor Kearns, Eoin O'Keeffe, Lucia Celkova, Matthew Campbell           
Trinity College Dublin 
 
Traumatic brain injury (TBI) is a leading cause of death in young and elderly 
populations in the developed world. The suggested association between repetitive 
brain trauma in high impact sports and the long-term development of neurological 
sequelae has generated public concern over the safety of participation. The resulting 
socio-economic and health burden of TBI underscores the unmet medical need for 
effective therapies across the spectrum of this disease. 
 
The pathophysiology of TBI has yet to be fully elucidated, however 
neuroinflammation has been suggested to have both beneficial and pathogenic 
effects in the development of the disease. This study examined the inflammatory 
response of peripheral blood mononuclear cells (PBMCs) to stimulation with necrotic 
brain tissue and necrotic endothelial cells, as a proposed in vitro model of TBI. We 
hypothesize that endogenous danger associated molecular patterns (DAMPs) 
released from necrotic tissue and endothelial cells act as a second signal for 
inflammasome activation in primed PBMCs; inducing the secretion of IL-1β and 
contributing to the inflammatory response associated with TBI pathology. 
 
Results demonstrate that isolated PBMCs primed with LPS produce IL-1β in 
response to stimulation with necrotic endothelial cells and necrotic brain tissue.  
 
The induction of an inflammatory phenotype in peripheral immune cells in response 
to stimulation with necrotic brain tissue indicates a role for peripheral immune cells in 
the neuroinflammatory process associated with TBI. 
 
The lack of understanding surrounding the role of inflammation in TBI has been a 
roadblock in the drug development process. A greater understanding of the 
molecular process in TBI will allow the development of new therapies that directly 
target the underlying pathophysiology. 
  



P 38 Does ageing affect the timing and content of face processing?  
 
Rory Boyle, Hannah Gilman, Guillaume Rousselet, Abbas Ali                  
The University of Glasgow 
 
Age-related decline of visual processing can impair older adults’ ability to process 
social stimuli, such as faces. A reduced ability to process faces can impair 
communication and social interaction, with negative effects on quality of life and 
mental well-being. 
 
To fully understand the age-related decline in visual processing, we must understand 
how ageing affects what information the brain is processing. Specifically, when 
processing and categorising faces, we must identify the age-related differences in 
what information is relied upon to categorise faces, what information is encoded in 
the brain, and when this information is encoded.  
 
To identify whether there are age-related differences in the facial features relied 
upon to categorise the gender and expressiveness of faces, the ‘Bubbles’ technique 
will be used. This technique covers face images in a mask through which random 
facial information is revealed via Guassian apertures. EEG will be recorded to reveal 
whether differences exist in the facial features that are processed and in the timing of 
the processing of these features.  
 
Mutual information will be used to quantify the dependence, in each participant, 
between the visibility of facial features and EEG responses, the visibility of facial 
features and behavioural responses, and behavioural responses and EEG 
responses. These dependencies will then be compared between younger (18 – 25 
years old) and older (60 + years old) adults.  
 
Results of the participant-level and group-level analyses will be presented and 
discussed in relation to our understanding of how ageing affects visual processing. 
  



P 39 Exosomal miRNA as a novel mechanism of intercellular communication in 
epilepsy  
 
Aasia Batool, Mairead Diviney, Amaya Sanz-Rodriguez, David Henshall           
Royal College of Surgeons in Ireland 
 
Epilepsy is a serious neurological medical condition characterised by recurrent 
unprovoked seizures (1). A third of the patients are drug refractory, and the 
underlying pathophysiology of this debilitating disease remains to be fully elucidated. 
Recent work revealed microRNA serve important functions in cells, in post-
transcriptional regulation of genes associated with neuronal structure, inflammation 
and cell death (2). While the site of these effects is assumed to be intracellular, 
exosomes have recently emerged as carriers of microRNA between cells (3). 
Exosome-carried microRNA may represent a novel mechanism of communication 
within the brain, both in health and disease states. To test this idea, experiments 
here first focused on isolating exosomes from brain tissue. 
 
Different protocols were tested for isolating exosomes based on filtration and 
centrifugation protocol, as well as using commercial precipitation kit. Successful 
exosome extraction was confirmed by zetasizer and electron microscopy analysis, 
and Taqman-PCR detected known microRNA implicated in epilepsy. In addition, 
mRNA levels of various genes involved in exosome biogenesis pathway were 
analysed after set timepoints in a mouse model of prolonged seizures (REC #842). 
Results showed brain region and pathway specific regulation. These studies suggest 
brain-derived exosomes may contain functional microRNA and that the exosome 
pathway may be altered in experimental epilepsy. 
  



P 40 Palmitoylethanolamide reduces pain-related behaviors and restores 
glutamatergic synapses homeostasis in the medial prefrontal cortex of 
neuropathic mice  
 
Carmela Belardo, Alessandro Usiello, Sabatino Maione,Vito de Novellis, M. Iannotta, 
F. Guida, ME. Giordano, A. Furiano, F. Marmo, R. Romano, F.Napolitano, R. 
Lattanzi, A. de Bartolomeis         
Seconda Universita degli studi di Napoli (SUN)  
 
 
Enhanced supraspinal glutamate levels following nerve injury are associated with 
pathophysiological mechanisms responsible for neuropathic pain. Chronic pain can 
interfere with specific brain areas involved in glutamate-dependent 
neuropsychological processes, such as cognition, memory, and decision-making. 
The medial prefrontal cortex (mPFC) is thought to play a critical role in pain-related 
depression and anxiety, which are frequent co-morbidities of chronic pain.  
 
Using an animal model of spared nerve injury (SNI) of the sciatic nerve (Decostered 
and Woolf 2000), we assessed bio-molecular modifications in glutamatergic 
synapses in the mPFC that underlie neuropathic pain-induced plastic changes at 30 
days post-surgery. Moreover, we examined the effects of palmitoylethanolamide 
(PEA) administration on pain-related behaviours, as well as the cortical biochemical 
and morphological changes that occur in SNI animals.  
 
At 1 month, SNI was associated with mechanical and thermal hypersensitivity, as 
well as depression-like behaviour, cognitive impairments, and obsessive-compulsive 
activities. Moreover, we observed an overall glutamate synapse over-activation in 
the mPFC, characterized by changes in synaptic density proteins and amino acid 
levels. Finally, with regard to the resolution of pain and depressive-like syndrome in 
SNI mice, PEA restored the glutamatergic synapse proteins and changes in amino 
acid release. Given the potential role of the mPFC in pain mechanisms, our findings 
may provide novel insights into neuropathic pain processes and indicate PEA as a 
new pharmacological tool to treat neuropathic pain and the related negative affective 
states. 
  



P 42 The delivery of ventral mesencephalon cells encapsulated in a collagen 
hydrogel reduced the host immune response to the transplanted graft 
 
Niamh Moriarty, Abhay Pandit, Eilís Dowd              
National University of Ireland, Galway 
 
The use of primary dopaminergic neurons as a routine therapeutic procedure is 
limited by poor graft survival, with only ~5% of transplanted cells surviving the 
transplantation procedure. Biomaterial-based scaffolds have the potential to improve 
graft survival by providing a physical substrate into which pro-survival factors can be 
eventually complexed. Therefore, the aim of this study was to determine the effect of 
an injectable collagen hydrogel on ventral mesencephalon cell survival, efficacy and 
host response.  
 
Rats were given a unilateral intra-MFB 6-OHDA lesion prior to transplantation. Two 
weeks later, primary dopaminergic neurons of various cell densities (400K, 300K or 
200K in 6µl) were derived from the ventral mesencephalon of E14 rat embryos and 
encapsulated in our collagen hydrogel or in transplantation media and delivered 
unilaterally into the lesioned striatum and assessed 14 days post injection for graft 
survival and host immune response.  
 
Tyrosine hydroxylase IHC showed that the delivery of cells encapsulated in the 
collagen hydrogel had no negative effect on cell survival and allowed for successful 
striatal re-innervation. When the volume of both astrocytosis and microgliosis was 
assessed it was found that the delivery of cells encapsulated inside the collagen 
hydrogel significantly reduced the host immune response to the transplanted graft.  
 
In conclusion, ventral mesencephalon cells have shown to both survive and form 
neural connections in situ when delivered encapsulated in a collagen hydrogel. This 
collagen hydrogel acts as a biomaterial matrix, reducing the host immune response 
to the transplanted graft.  This supports the hypothesis that collagen scaffolds could 
be used as a biomaterial scaffold to improve the outcome of reparative cell therapies 
in Parkinson’s disease. 
  



P 43 Calcium Dysregulation in Astrocytes in Alzheimer’s Disease 
 
Elizabeth O’Donnell                                    
Open University 
 
Astrocytes were traditionally associated with a supporting role in the central nervous 
system maintaining homeostasis and ion balance and regulating blood flow and 
supplying nutrients. However recent research suggests that astrocytes play a critical 
role in normal synaptic function, memory and learning by communicating with and 
regulating neuronal activity mediated by calcium signalling.  
 
Due to the important physiological role played by astrocytes, aberrant astrocytic 
function has been implicated in a number of neurodegenerative diseases including 
Alzheimer’s disease (AD). Evidence indicates that calcium dysregulation in 
astrocytes contributes to the pathogenesis of AD. The presence of the AD toxic 
protein amyloid beta generated spontaneous astrocytic calcium waves that 
stimulated the release of gliotransmitters, excessively activating neurons, leading to 
excitotoxicity, neuronal death and cognitive decline in AD.  
 
This research aims to promote understanding of the role of astrocytic calcium under 
normal physiological conditions in order to investigate how dysregulated calcium 
signalling in astrocytes contributes to the pathogenesis of AD.  
 
Very little progress has been made in identifying specific astrocyte targets for AD. In 
future studies innovative technologies such as two-photon microscopy should be 
used to assess calcium signalling in awake animals. Promising therapeutic targets 
include G-protein coupled receptors, particularly metabotropic glutamate receptors 
known to increase astrocytic calcium levels and inositol 1,4,5-trisphosphate 
receptors which regulate intracellular calcium levels by facilitating calcium release 
from endoplasmic reticulum stores. Further studies are needed to evaluate the 
potential of developing disease modifying drugs aimed at these receptors in the 
treatment of AD. 
  



P 44 Persistent effects of the TRKB Agonist; 7, 8-dihydroxyflavone, on spatial 
learning in the C57/BL6 mouse 
 
Ruth Hennessy, Bibiana Mota, Sinéad M. Ryan, Áine M. Kelly          
Trinity College Dublin 
 
Our previous studies show that one week of exercise or ICV injection of Brain-
Derived Neurotrophic Factor (BDNF) enhances hippocampal-dependent learning 
and increases cell proliferation (an early step in neurogenesis) in the rat. Here, we 
assess the effects of 7,8-dihydroxyflavone (7,8-DHF), an agonist of the BDNF 
receptor TrkB2 on spatial learning and neurogenesis in the mouse. 
 
 Male C57/BL6 mice (n=40) were divided into Vehicle (Veh n=20) and 7,8-DHF-
treated (n=20) groups. Mice received drinking water containing either 0.17% DMSO 
and 1% sucrose (Veh) or vehicle plus 7,8-DHF (final concentration 1mg/ml) for a 
period of up to 9 months. BrdU (200µl IP; 50mg/kg in 0.9% NaCl); a thymidine 
analogue that labels dividing cells, was injected daily one month prior to sacrifice 
with the aim of quantifying surviving neurons. Animals underwent cognitive testing 
every 6 weeks, using both the Novel Object Recognition (NOR) and Object 
Displacement (OD) tasks. 20 animals from each treatment group were perfused and 
brains were processed for analysis of BrdU by immunocytochemistry. Hippocampus 
and prefrontal cortex were subdissected free from left and right hemispheres of 
remaining animals, and tissue was prepared for PCR, Western Blot analysis, and 
ELISA. 
 
After 4.5 months of treatment, 7,8-DHF animals displayed significantly enhanced 
memory in the OD task when compared to Vehicle-treated animals (p<0.05; 2-way 
ANOVA). After 6 months of treatment 7,8-DHF animals exhibited significant cognitive 
enhancement in both NOR and OD tasks when compared to Vehicle-treated animals 
(p<0.05; 2-way ANOVA). Assessment of neurogenesis as a mechanism underlying 
these effects is currently being investigated. 
  



P 45 Decoding cocktail party attention using EEG signatures of hierarchical 
speech processing 
 
Emily Teoh, Edmund C. Lalor                     
Trinity College Dublin 
 
The cocktail party problem refers to the ability of humans to selectively focus on a 
single speaker in noisy environments. Exactly how the auditory system performs this 
feat remains incompletely understood. Progress has been made with the realisation 
that cortical activity entrains to the amplitude envelope of speech. By employing a 
stimulus-reconstruction approach where neural activity is mapped back to the 
envelope, it has been shown that attentional selection can be decoded to a high 
degree of accuracy, even from single-trial electroencephalography (EEG) data. 
 
The reliance on the amplitude envelope as the representation of speech is 
nonetheless almost certainly suboptimal. Speech is processed by a hierarchical 
cortical network with multiple stages performing specialized, but interrelated roles. 
Thus, a mapping of EEG to the speech envelope may be to conflate the multi-stage 
processing of many speech features into a single aggregate measure.  
 
Here, we sought to explore the efficacy of decoding attentional selection when 
relating cortical activity to different low- and high-level representations of natural 
speech. EEG data were collected as subjects engaged in a listening task where they 
were cued to attend to a story in one ear whilst ignoring a different story in the other 
ear. We perform stimulus-reconstruction with speech represented in the form of a so-
called AI-gram, which reflects the spectrotemporal features of speech necessary for 
articulation and intelligibility, as well as in terms of pitch measures and sentences. 
Finally, we leverage the complementary information provided by these various 
representations to further improve decoding of attentional selection. 
  



P 46 Cognitive Characterization of Schizophrenia Risk Variants Involved in 

Synaptic Transmission:  Evidence of CACNA1C’s Role in Working Memory 

Donna Cosgrove                  

National University of Ireland, Galway 

With over 100 common variants associated with schizophrenia risk, establishing the 
biological significance of these variants is a priority. We sought to establish the 
cognitive effects of risk variants at gene loci implicated in synaptic transmission by 1) 
identifying GWAS schizophrenia variants whose associated gene function was 
identified as related to synaptic transmission, and 2) testing for association between 
these variants and measures of neurocognitive function. We selected SNP variants, 
reported in the largest genome-wide association study to date, located within ~20kb 
of genes associated with synaptic transmission. Associations between genotype and 
cognitive test score were analyzed in a discovery sample of 798 Irish patients with 
psychosis and 190 healthy participants, and replication samples (528 UK 
participants; 921 German participants). Three loci showed significant associations 
with neuropsychological performance in the discovery samples. This included an 
association between rs2007044 within CACNA1C and poorer working memory 
performance (increase in errors – B [95% CI] = 0.635 – 4.535, p=0.012). This finding 
was replicated in two independent datasets.  In an fMRI analysis of working memory 
performance (n=103 healthy participants), we further found evidence that the same 
CACNA1C risk allele G was associated with decreased functional dysconnectivity 
between the right dorsolateral prefrontal cortex and both the right anterior cingulate 
and cuneus. These data provide robust evidence that the CACNA1C risk variant 
rs2007044 is associated with poorer memory function, and that this may result from 
risk carriers’ difficulty with top down initiated responses caused by dysconnectivity 
between the right DLPFC and three cortical regions. 
  



P 47 Characterizing the time course of midbrain dopaminergic neuron 
development in the rat embryo 
 
Amnah Alshangiti, Shane V. Hegarty, Aideen M. Sullivan, Gerard W. O'Keeffe        
University College Cork 
 
Dopaminergic neurons of the midbrain (mdDA) have three distinctive subdivisions: 

substantia nigra (SN) forms nigrostriatal pathway; and ventral tegmental area (VTA) 

and retrorubral field form mesolimbic and mesocortical pathaways. These pathways 

control voluntary movement, and behaviors such as reward, addiction and stress. 

The SN mdDA neurons have received substantial attention due their progressive 

neurodegeneration in Parkinson Disease (PD). Understanding the development of 

mdDA neurons and their axonal projections will facilitate the discovery of novel 

therapies to replace/restore these neurons in PD, as well potentially giving insights 

into the pathogenesis of their PD degeneration. This study thus aimed to determine 

the developmental time-line of mdDA neurogenesis and axonal projection to target 

regions in forebrain.  To do this, rats of four different embryonic ages (E) (E12-14-16 

and 18) were cryo-sectioned and immunostained for tyrosine hydroxylase (TH), a 

molecular marker for DA neurons.  E12 is the first age of TH expression when the 

precursors become mdDA neurons. At E14 SN and VTA are established in the 

ventral mesencephalon and form the medial forebrain bundle (MFB) which begins to 

reach the area ventrolateral to the ganglionic eminence (GE). At E16 mdDA fibers in 

GE become more numerous and reach the nucleus accumbens primordium, while 

more axons extend towards the frontal cortex. At E18, mdDA axons enter the rostral 

part of the striatum and form an intricate network of mdDA fibers. Taken together, 

these findings show that MdDA neurons follow a spatially- and temporally-restricted 

development during embryogenesis. 

  



P 48 Novel Investigations of Central Oxytocin Receptor Signalling and 

Crosstalk in the Microbiota-Brain-Gut Axis 

Shauna Wallace, Barbara Chruscicka, Clementine Druelle, Timothy G. Dinan, John 

F. Cryan, Harriët Schellekens          

University College Cork  

Alterations in intestinal microbiota are being linked to brain development and 

behavior and the concept of a microbiota-gut brain axis has emerged (Cryan and 

Dinan, 2015).  Autism spectrum disorders (ASD) are complex and poorly understood 

neurodevelopmental brain disorders with a clear genetic and environmental 

influence, and a role for the gut microbiota has been suggested. Altered circulating 

levels of oxytocin (Husarova VM, Et al., 2016) and ghrelin (Al-Zaid FS, et al., 2014), 

both key signalling hormones within the brain-gut axis, have been implicated in 

patients with ASD. Moreover, both ghrelin levels (Duca F, et al.,2012) and oxytocin 

secretion (Buffington AS, et al., 2016) have been shown to be correlated with 

alterations in microbiota composition.   

 

Oxytocin is one of the few treatments to show benefit in attenuating social deficits in 

autism humans (Guastella et al., 2009). In addition, certain lactobacilli strains 

increase oxytocin concentrations in mice via neuro-immune actions (Poutahidis et 

al., 2013) and enteric bacterially produced short-chain fatty acids (SCFA) have been 

implicated in the behavioural exacerbations of ASD (MacFabe et al., 2012). Here, we 

show effects of SCFAs, acetate, butyrate and propionate on G-protein receptor 

(GPCR) signalling within the gut-brain axis, including the oxytocin receptor and the 

ghrelin receptor 1a. We have also explored novel crosstalk and dimerization of the 

oxytocin receptor with the ghrelin 1a and vasopressin 1a receptors and its effect on 

downstream signaling. Together this data further highlights the microbiota-brain-gut 

axis as a key regulator of central GPCR signaling, which may play a key role in 

social development and associated deficits.  

  



P 49 Different requirements for the VCP co-factors Npl4 and Ufd1 in neuronal 

function in Drosophila melanogaster 

Dwayne J. Byrne, Mark J. Harmon, Jeremy C. Simpson, Craig Blackstone, Niamh C. 

O’Sullivan               

University College Dublin 

Neuronal aggregates containing ubiquitinated, disease-causing mutant proteins, 

most frequently the RNA-binding protein TDP-43, are a common feature of 

neurodegenerative conditions including amyotrophic lateral sclerosis (ALS) and 

frontotemporal dementia (FTD). This suggests that the ubiquitin-proteasome system 

(UPS), the primary system responsible for maintenance of protein turnover, is a 

critical factor in such neurodegenerative disease. Delivery of ubiquitinated proteins to 

the proteasome requires the action of the VCP-Npl4-Ufd1 complex. Valosin-

containing protein (VCP), itself a neurodegeneration-causing gene, has been 

extensively studied however, the function of VCP’s co-factors Npl4 and Ufd1 are less 

well understood. In this study, we investigate the function of Npl4 and Ufd1 in motor 

neurons in vivo using the model organism Drosophila melanogaster.  

We have generated neuron-specific loss of function Npl4 and Ufd1 Drosophila lines 

to investigate the role of these VCP cofactors in neurons. Behavioural assays were 

performed to examine motor neuron function while immunohistochemistry was 

employed to examine the effect of loss of these proteins on neuronal organisation 

and TDP43 localisation. 

 We found that Npl4 is required for microtubule organisation at the neuromuscular 

junction (NMJ) of developing motor neurons. Moreover, flies lacking Npl4 reproduce 

several phenotypes associated with VCP-mediated neurodegeneration including 

progressive locomotor deficits, reduced lifespan and increased cytoplasmic 

accumulation of TDP-43. Finally, TDP-43 modifies Npl4-associated 

neurodegeneration, providing evidence of a genetic interaction between TDP-43 and 

Npl4.  

These findings suggest a specific role for Npl4-dependent proteasome function in 

neurons and provides a novel model in which to decipher the pathogenic effect of 

proteasomal inhibition within neurons in vivo. 

  



P 50 The pathway to hearing voices? The SLF in adolescents reporting 

psychotic experiences 

Amy Adair, Erik O’Hanlon                   

Royal College of Surgeons in Ireland 

We used High Angular Resolution Diffusion Imaging (HARDI) based data in 

conjunction with advanced constrained spherical deconvolution (CSD) based fibre 

tractography to examine the ability of advanced modelling tractography to delineate 

the four tracts of the superior longitudiinal fasciculus (SLF); namely the SLF1-3 and 

the arcuate fasciculus (AF) which forms the SLF IV subdivision. The SLF is a large 

bundle of association fibers in the white matter of each cerebral hemisphere 

connecting the parietal, occipital and temporal lobes with ipsilateral frontal cortices 

and the AF links lateral temporal cortex with frontal cortex. Abberant connectivity of 

these tracts have been previously implicated in the presence of auditory 

hallucinations. Following extraction of the tract formations, we will compare standard 

diffusion metrics, (fractional anisotrophy (FA), and Diffusivity measures MD, AD and 

RD), to assess white matter structural connectivity differences between adolescents 

experiencing subclinical auditory hallucinations and those who don’t. Discrepencies 

within these fronto-temporal tracts, could reflect dysfunctional connectivity between 

frontal and parieto-temporal speech-related areas contributing to the pathogenesis of 

auditory hallucinations. Developmental disruption within these networks leading to 

cognitive dysfunction during the generation and monitoring of inner speech, may 

affect how internally generated language is perceived to be generated externally. 

Abnormal activation in regions that normally process external language stimuli could 

relate to the inability of people with psychotic disorders to distinguish self-generated 

thoughts from external stimulation. 

  



P 51 FTY720 Modulates Sphingosine 1-Phosphate Receptors in the Twitcher 

Mouse: A Pre-Clinical Study 

Sibylle Bechet, Kumlesh K. Dev                    

Trinity College Dublin 

Globoid cell leukodystrophy (Krabbe's Disease, KD) is a fatal neurodegenerative 

disorder of infants caused by a genetic deficiency of the lysosomal enzyme 

galactosylcerebrosidase (GALC). This leads to a pathologic accumulation of the 

cytotoxic metabolite psychosine in the central nervous system (CNS). 

Supraphysiological levels of psychosine aggregates cause profound demyelination 

and severe loss of oligodendrocytes in the white matter usually accompanied by 

neuroinflammation.  

 

The current study investigated the ability of the sphingosine 1-phosphate receptor 

(S1PR) agonist FTY720 (fingolimod) to reverse these psychosine-induced 

detrimental effects in the Twitcher mouse, a murine model of KD. The direct impact 

of in vivo FTY720-mediated S1PR modulation was assessed via 

immunohistochemistry, with Myelin Basic Protein (MBP), Neurofilament heavy 

(NFH), Vimentin and Iba1 protein expressions labelling oligodendrocytes, neurons, 

astrocytes and microglia, respectively. Protein expression was examined in 

cerebellar tissue across four different groups: Twitcher mice treated with either 

FTY720 or water and their healthy control littermate, treated in a parallel fashion. 

 

Three noteworthy points emerge from this study: (i) firstly, in vivo administration of 

FTY720 was able to attenuate demyelination and promote remyelination in Twitcher 

mice, (ii) secondly, FTY720 significantly decreased microglial levels which likely 

contributes to survival of oligodendrocytes, and (ii) finally, FTY720 did not 

significantly impact abnormal neurofilament dephosphorylation nor astrocytic 

proliferation in treated Twitcher mice. Overall, this current study suggests that 

FTY720 can directly act via S1PRs on glial cell populations and attenuate 

demyelination by promoting endogenous repair mechanisms. In conclusion, findings 

of the current study indicate that FTY720's mechanism of action reaches beyond that 

of immunomodulation, highlighting S1PR's as reliable drug targets for the 

devastating childhood illness KD. 

  



P 52 The Arcuate Fasciculus and Verbal Learning in Psychosis: A Constrained 

Spherical Deconvolution Study 

Genevieve McPhilemy, J. Kenney, S. McInerney, P. Najt, B. Hallahan, C. McDonald,  

D.M. Cannon                 

National University of Ireland, Galway 

Cognitive dysfunction is a cardinal aspect of psychotic illness, with performance in 

verbal learning being among the more severely affected cognitive domains. Previous 

studies demonstrate disturbances in the structural anatomy of the language 

networks which integrate auditory and motor information in schizophrenia. The 

contribution of these white matter anomalies to verbal learning deficits in psychosis 

remains unclear.  

 

We aimed to investigate microstructural properties of the arcuate fasciculus(AF) in 

psychosis and healthy controls, and their association to verbal learning performance. 

Long, anterior and posterior AF segments were isolated for 22 individuals with 

psychotic disorder(14M/8F,mean age±SD=33.5±9.1) and 27 controls 

(15M/12F,mean age±SD=38.11±9.1)following constrained spherical deconvolution-

based tractography. Anisotropy measures and laterality indices for each segment 

were compared between groups and their relationship to verbal learning scores 

analysed.  

 

Individuals with psychosis showed a significant increase in hindrance modulated 

orientational anisotropy(HMOA) in the right long AF compared with healthy 

controls(F=5.08,p=0.03). Microstructural properties of the AF did not correlate with 

verbal learning performance in either healthy or psychosis groups. A significant 

positive correlation between left lateralisation of the posterior AF and verbal learning 

was found in controls(r=0.50,p=0.01). 

 

Our results support previous findings of microstructural alteration of the AF in 

psychosis. Greater leftward asymmetry of the posterior segment was associated with 

increased verbal learning performance in controls. The absence of this relationship 

in the psychosis group may be related to deficits in verbal learning. Future work 

should clarify neural networks involved in this cognitive domain so that disturbances 

in these pathways in psychosis can be better understood. 

  



P 53 Investigating the effects of pharmacological blockade of PPAR-alpha and 

PPAR-beta/delta on formalin-evoked nociceptive behaviour, fear-conditioned 

analgesia and conditioned fear in the presence of nociceptive tone in rats 

Jessica C. Gaspar, Bright N Okine, Alvaro Llorente-Berzal, Orla Burke, Michelle 

Roche, David P Finn              

National University of Ireland, Galway 

Background: Peroxisome proliferator-activated receptors (PPARs) are members of 

the nuclear receptor family and occur in three isoforms: PPAR-alpha, PPAR-

beta/delta and PPAR-gamma. There is evidence for their involvement in pain, 

cognition and mood disorders. However, their role in pain-fear interactions is not well 

understood. Fear-conditioned analgesia (FCA) is pain suppression upon re-exposure 

to a context previously paired with an aversive stimulus.  

 

Aim: To investigate the effects of systemic administration of PPAR-alpha and PPAR-

beta/delta antagonists on formalin-evoked nociceptive behaviour, FCA, and 

conditioned fear in the presence of nociceptive tone in rats. 

 

Methods: Male Sprague-Dawley rats received footshock (10x1s, 0.4mA) or no 

footshock in a conditioning arena; 23.5 hours later, rats received intraplantar 

injection of formalin (2.5%) into the right hindpaw and systemic administration (i.p.) 

of vehicle, PPAR-alpha (GW6471; 2mg/kg) or PPAR-beta/delta (GSK0660; 1mg/kg) 

antagonists. Thirty minutes after the injections, rats were re-exposed to the 

conditioning arena for 15 minutes where nociceptive and fear-related behaviours 

(freezing and 22KHz ultrasonic vocalisation) were assessed. Data were analysed 

using repeated measures or two-way ANOVA with Fisher’s LSD post-hoc test. 

P<0.05 was considered statistically significant. 

 

Results: Fear-conditioned rats expressed robust FCA and context-induced freezing. 

Systemic administration of the PPAR-alpha and PPAR-beta/delta antagonists 

prolonged context-induced freezing and increased the duration of 22KHz ultrasonic 

vocalisation without altering nociceptive behaviour. 

 

Conclusion: PPAR-alpha and PPAR-beta/delta may play a role in the extinction of 

conditioned fear in the presence of nociceptive tone. 

 

Acknowledgements: The present study was carried out with financial support from 

CNPq, Conselho Nacional de Desenvolvimento Cientifico e Tecnologico – Brazil 

(207530/2014-9). 

  



P 54 Characterization of Tissue Glycoprofile  in Healthy, Injured and 6-OHDA-

induced Parkinsonian Brains 

Juhi Samal, Michelle Kilcoyne,Niamh Moriarty, Eilis Dowd , Abhay Pandit       

National University of Ireland, Galway 

Dynamic alterations in the glycosylation patterns of proteins in any tissue govern the 

roles they play in different signaling pathways in healthy state and while expressing 

the disease pathology. Investigation of the variations in the glycosylation patterns of 

proteins in the brain in Parkinson’s disease (PD) could lead to the identification of 

molecular targets for devising efficient therapeutic targets. Till date, there has been 

no study examining the variations in the glycoprofiles of brain in the course of 

neurodegeneration in PD.  In this study, we hypothesize that there is a differential 

regulation of glycan expression in striatum and substantianigra of rat brains in 

response to the induction of Parkinsonism through 6-OHDA injection. This change in 

the glyco-signature  in response to 6- OHDA induction of PD was differentiated from 

the changes in response to basic injury to identify glycosylation patterns specific to 

disease pathology.To this end, a pilot animal study was performed using male 

Sprague-Dawley rats where protein extracts from striatum and substantianigra of the 

different test groups were subjected to an elaborate panel of lectinsin a lectin array. 

The changes in differential lectin-binding were further quantified through 

lectinhistochemistry. Clustering analysis of lectin-binding revealed the average 

glycoprofiles of healthy, injured and PD brains. Besides, changes in the galectin 

expression (Galectin-1,3,9) were also investigated with the view to elucidate their 

role in modulating the inflammatory pathways in PD. 

  



P 55 Activation of nonsense mediated decay contributes to epileptogenesis 
after status epilepticus in mice 
 
Claire Mooney, David C. Henshall 
Royal College of Surgeons in Ireland 
 
The nonsense mediated decay (NMD) pathway is a critical surveillance mechanism 
for identifying aberrant mRNA transcripts. Excessive and pathologic activation of 
neurons leads to major changes to gene transcription. It is unknown, however, 
whether RNA surveillance by the NMD system is affected by seizures in vivo and 
whether changes confer beneficial or maladaptive responses that influence long-
term outcomes such as the establishment of aberrant neuronal networks that 
produce spontaneous recurrent seizures.  Here we explored the responses of the 
NMD pathway to prolonged seizures (status epilepticus (SE) ) and investigated the 
effects of NMD inhibition on epilepsy in mice. SE induced by intraamygdala 
microinjection of kainic acid in C57BL/6 mice led to increased protein and 
phosphorylation levels of Up-frameshift suppressor 1 homolog (Upf1) within the 
hippocampus. Upf1 levels were also higher in resected hippocampus from patients 
with intractable temporal lobe epilepsy.  Upf1 protein levels also increased within the 
synaptodendritic compartment after status epilepticus. Immunoprecipitation of Upf-1-
bound RNA followed by RNA sequencing (RIPseq) identified unique cytoplasmic and 
synaptoneurosomal populations of NMD-associated transcripts and altered levels 
after status epilepticus, including known substrates such as Arc as well as novel 
targets including Inhba and Npas4. Moreover, GO analysis of RIPseq data revealed 
novel and distinct gene classes that are targeted by Upf1 in cytoplasm and 
synaptoneurosomes. Long-term video-EEG telemetry recordings in mice after status 
epilepticus determined that disrupting the NMD pathway using the small molecule 
inhibitor NMD-14 resulted in significantly fewer spontaneous seizures. These 
findings demonstrate compartment-specific recruitment and differential targeting of 
transcripts by NMD components may contribute to the process of epileptogenesis. 
Hence, the NMD pathway may represent a novel target for disease modification 
following prolonged seizures or in chronic epilepsy. 
 
  



P 57 ER-shaping proteins are required for ER and mitochondrial network 

organization in motor neurons 

Philippa C. Fowler, Niamh C. O'Sullivan            

University College Dublin 

Hereditary spastic paraplegias (HSP) are a group of neurodegenerative disorders 

characterized by degeneration of long motor neurons within the corticospinal tract, 

leading to lower limb spasticity and muscle weakness. Over 50% of all autosomal-

dominant cases are caused by mutations in endoplasmic reticulum (ER)-shaping 

proteins that induce ER curvature via an intramembrane hairpin-loop domain. 

Recently the novel membrane shaping protein ARL6IP1 has been identified as an 

HSP-causing gene, with mutations in ARL6IP1 linked to SPG61. In this study, we 

assess the function of HSP-associated ER-shaping proteins in motor neurons in vivo 

using the model organism Drosophila melanogaster. We have generated a novel 

model of HSP in Drosophila by RNAi knockdown of Arl6IP1. Using this model, and 

the established Rtnl1 RNAi model of HSP, we performed behavioural assays to 

quantify motor neuron function and immunohistochemical techniques to investigate 

effects of loss of ER-shaping proteins on neuronal ER and mitochondrial 

organization. Behavioural analysis reveals that loss of ER-shaping protein flies 

display age-dependent progressive locomotor deficits without a marked reduction in 

lifespan, recapitulating key features of HSP in human patients. We find that loss of 

Arl6IP1 disrupts ER organization within neurons that is accompanied by a disruption 

to the mitochondrial network in a length-dependant manner. Furthermore, genetically 

increasing mitochondrial fission, by overexpressing dynamin-related protein 1, 

rescues mitochondrial disruption and restores locomotor function in our models of 

HSP. These results propose a role for ER-shaping proteins in mitochondrial network 

organization, suggesting that impaired ER-mitochondrial contacts may be a common 

mechanism underpinning some forms of HSP. 

  



P 58 Structural and functional MRI markers in a genetic rodent model of 
depression and anxiety. 
 
Allison McIntosh, Shane Gormley, Christian Kerskens, Andrew Harkin 
Trinity College Dublin 
 
Several psychiatric disorders, including depression are associated with reductions in 

glial cell number or function.  The Wistar-Kyoto (WKY) rat is an inbred strain with an 

anxious and depressive-like behavioural phenotype along with reductions in the 

astrocyte marker glial fibrillary acidic protein (GFAP).  Advances in preclinical 

magnetic resonance imaging (MRI) provide a valuable translational tool to examine 

the underlying pathophysiology of these behavioural changes.  This study 

characterises anxiety- and depressive-like behaviour, GFAP immunohistochemistry 

and changes in MR neuroimaging markers in WKY rats compared to the Wistar 

comparison strain. 

 

Male WKY or Wistar rats were examined in a battery of behavioural tests to 

investigate cognition, anxiety and depression-related traits. MRI scanning was then 

performed to assess structural changes, alterations in cerebral blood perfusion and 

relaxometry.  Immunohistochemistry for GFAP was performed on perfused brain 

slices.  

 

WKY rats exhibited anxiety-like behaviour in the open field and elevated plus maze, 

impaired spatial memory in the novel object location task and increased immobility in 

the forced swim test compared to the Wistar strain.  MR imaging showed that 

compared to Wistar rats, WKY rats exhibit decreased hippocampal volume and 

reduced resting state frontal cortical perfusion measured by bolus tracking arterial 

spin labelling (bt-ASL). GFAP-positive astrocyte number in the pre-limbic cortex 

negatively correlated with cortical blood perfusion in the WKY strain.  

 

This study identifies structural and functional neuroimaging markers associated with 

altered astrocyte function in the highly anxious, depressive-like WKY rat, suggesting 

that this model may be a valuable tool to investigate novel therapeutic agents.  



P 59 Different spatio-temporal EEG features drive the successful decoding of 

binaural and monaural cues for sound localization 

Adam Bednar, Francis M. Boland, Edmund C. Lalor                 

Trinity College Dublin 

It is well established that sound source location in the horizontal plane is dominantly 

inferred from binaural acoustic cues while monaural (spectral) cues are used for 

vertical plane localization and in situations where binaural cues are ambiguous. 

However, how these cues are processed in human auditory cortex is poorly 

understood. In particular, it is still a point of contention whether binaural and 

monaural cues are processed by the same or distinct cortical networks. 

 

In this study, we aimed to investigate the neural underpinnings of spatial cue 

processing using realistic free-field sound stimulation together with advanced 

multivariate EEG analysis. We show for the first time that it is possible to decode 

horizontal and vertical sound source location from the recorded EEG signal. Notably, 

the spatio-temporal pattern of EEG features that facilitated decoding differed based 

on the availability of binaural and monaural cues. In particular, we identified neural 

processing of binaural cues at around 120 ms post-stimulus and found that monaural 

cues are processed later at between 150 and 200 ms. Furthermore, different spatial 

activation patterns emerged for binaural and monaural cue processing. These 

spatio-temporal dissimilarities suggest the involvement of separate cortical 

mechanisms in monaural and binaural acoustic cue processing. 

 

The finding that we can decode sound source location using EEG has potential 

applications in the development of brain-computer interfaces, future hearing aids, 

and in measuring the fidelity of virtual acoustic environments. 

  



P 60 Neuropsychiatric Manifestations of Childhood Brain Tumours 

Lauren Alexander, Darren Roddy, Yulia Zyrianova                  

St. Vincent’s University Hospital 

Central nervous system tumours are the commonest solid tumours in children. The 
most common subtype is astrocytoma, followed by medulloblastoma. Anatomically, 
they can occur in the supratentorial or infratentorial regions of the brain. 
Neuropsychiatric presentations occur frequently. However, there is a relative paucity 
of studies describing the neuropsychiatric symptoms associated with this cohort of 
patients. 
 
Method: A systematic review was carried out, in order to describe the 
neuropsychiatric presentations of childhood brain tumours. Seven databases were 
searched between April and June 2014. There were 1879 search results in total. The 
titles and abstracts were reviewed by two separate authors (LA, YZ). 
 
Results: Psychiatric presentations are varied and include atypical psychosis, new 
onset or worsening of obsessive compulsive disorders and tic disorders, and eating 
disorders. Syndrome of affective dysregulation are associated with tumours in the 
infratentorial region – posterior fossa syndrome (PFS) and cerebellar cognitive 
affective syndrome (CCAS). Symptoms of PFS include emotional lability, 
pathological laughter and problems with motor skills, which may be accompanied by 
mutism. CCAS is characterised by a deficit in emotional regulation causing 
personality change with flattening or blunting of affect or disinhibited and 
inappropriate behaviour. 
 
Conclusion: Psychiatric symptomatology is present in almost half of cases of 
childhood brain tumours at the point of presentation. Symptoms vary but are usually 
accompanied by focal neurology. New or changing psychiatric syndromes should 
prompt thorough neurological examination and consideration for neuroimaging. 
  



P 61 Toll-like Receptor 3 signalling as a cannabinoid target in Multiple 

Sclerosis 

John-Mark Fitzpatrick, Orna O’Toole and Eric J. Downer           

Trinity College Dublin 

Multiple Sclerosis (MS) is a chronic inflammatory autoimmune condition of the 

central nervous system (CNS), characterised by inflammatory episodes (relapses) 

that damage the CNS myelin. A body of literature indicates that cannabinoids, the 

components of the cannabis plant, have therapeutic efficacy in neuroinflammatory 

disorders, in particular MS. Indeed, cannabinoids reduce the symptoms associated 

with murine MS models, and a novel oromucosal spray (sativex®) and has been 

shown to palliate symptoms associated with MS in patients. Sativex® contains a 1:1 

mixture of plant-derived cannabinoids, tetrahydrocannabinol (THC) and cannabidiol 

(CBD), and despite its clinical development, little is known about its cellular 

mechanism(s) of action. Toll-like receptors (TLRs) are the sensors of pathogen-

associated molecules that trigger innate immune intracellular signalling responses. 

TLR signalling and innate immune responses have been implicated in MS, and 

furthermore data from our laboratory indicates that TLR3 signalling may cross-talk 

with cannabinoid signalling through recruitment of interferon (IFN) regulatory factor 3 

(IRF-3), and downstream induction of IFN-β1,2. This is significant as IFN-β is a first-

line treatment for MS. Data herein demonstrate that CBD and THC regulate IRF-3 

activation in both a human monocyte cell line, and in primary human peripheral blood 

mononuclear cells (PBMCs). Data also indicates that MS patients have significantly 

higher levels of the IL-8 chemokine present in their plasma. These findings identify 

CBD and THC as novel regulators of IRF-3 activation and highlight TLR3 signalling 

as a possible mechanism to be exploited in the development of new therapeutics for 

the treatment of MS. 

  



P 62 Behavioural alterations associated with a change in brain relaxometry in 

an animal model of inflammatory bowel disease 

Elaine Dempsey, Allison McIntosh, Andrew Harkin, Christian Kerskens         

Trinity College Dublin 

Inflammatory bowel diseases (IBD) are chronic, relapsing-remitting disorders 

characterised by inflammation of the gastrointestinal tract. In addition to physical 

symptoms recent research confirms IBD patients are at increased risk of 

depression/anxiety which typically manifests during active disease[1]. Using dextran 

sulfate sodium (DSS)-induced colitis to model both active and inactive phases of IBD 

in rats this study aims to examine depressive-like behaviour in this model and 

assess concurrent changes in brain structure/function using magnetic resonance 

imaging (MRI). 

DSS (5%) was administered to male Wistar rats to induce symptoms of colitis. Rats 

were subject to saccharin preference, and forced swim tests. MRI scans were 

undertaken in a 7-Tesla Bruker BioSpec 70/30 magnet system one day prior to 

euthanisation. Rats were euthanised at 3 days (acute colitis) and 10 days (recovery) 

post-DSS exposure. 

In the saccharin preference test acutely colitic and recovered rats showed a 

decreased preference for saccharin compared to control indicating anhedonia. In the 

forced swim test recovered rats displayed increased immobility, measured as a lack 

of escape-oriented activity, relative to control. This is interpreted as learned 

helplessness and depressive-like behaviour. Significant decreases in T1 and/or T2 

relaxation times were recorded in the striatum and the sensory, motor, and cingulate 

cortices in recovered DSS-colitis animals. No alterations in blood perfusion were 

observed in these regions when measured by bolus-tracking arterial spin-labelling 

(btASL).  

These data suggest that DSS-induced colitis provokes depressive-like behaviours 

which persist into recovery. These changes may be linked to alterations in tissue 

structure in certain brain regions measured by MRI. 
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P 63 Investigation of the transsynaptic macromolecular complex LGI1/ADAM22 
in patients with refractory temporal lobe epilepsy 
 
Teresa Moloney, Claire Mooney, Rana Raoof, Norman Delanty, Donncha O'Brien, 
Michael Farrell, David Henshall 
Royal College of Surgeons Ireland 
 
Many types of epilepsy are caused by genetic defects in ion channels or 
neurotransmitter genes. The recent findings that genetic mutations in both a 
secreted glycoprotein, leucine-rich glioma-inactivated 1 (LGI1) and its binding 
partner ADAM22, can cause epilepsy reveal an alternative epileptogenic mechanism 
caused by dysfunction in this transsynaptic macromolecular complex. Moreover, 
autoantibodies targeting LGI1 which disrupt this binding complex are found in 
patients with autoimmune epilepsy. However, it is not known if aberrations in the 
LGI1/ADAM22 complex contribute to the pathomechanism underlying refractory 
temporal lobe epilepsy (TLE) that is not of autoimmune or genetic aetiology. Thus, 
the aim of the present study was to investigate for the first time the expression profile 
of LGI1and its binding partner ADAM22 in the cortex and hippocampus of patients 
with refractory TLE. Quantitative real time PCR and western blotting methods were 
used to quantify LGI1 and ADAM22 mRNA and protein in the surgically resected 
hippocampus (n=13) and neocortex (n=10) of patients with refractory TLE. The 
results were compared to autopsy controls (n=10 hippocampus, n=4 cortex). 
Quantitative analyses of mRNA revealed significantly higher expression of both LGI1 
and ADAM22 in the cortex of patients with TLE compared to controls while mRNA 
expression levels in the hippocampus were similar between groups. No differences 
were observed in the global protein LGI1 and ADAM22 expression levels between 
the TLE patients and controls. These results suggest that LGI1/ADAM22 
dysregulation does not appear to reflect a common pathomechanism in refractory 
TLE. 
  



P 64 Neurophysiological correlates of deliberate and spontaneous mind-

wandering 

Adrien Martel, Mahnaz Arvaneh, Paul Dockree, Ian Robertson         

Trinity College Dublin 

Recent years have witnessed a substantial increase in the number of neuroscientific 
studies investigating mind-wandering (MW), i.e. task-unrelated thoughts. The interest 
stems from the ubiquitous nature of MW, occupying up to 50% of our daily mental 
activity and the various situations in which MW can have deleterious consequences. 
Despite long-held beliefs, latest findings suggest that MW is a heterogenous mental 
phenomena, occurring with or without awareness. The former being described as 
deliberate MW (dMW), associated with positive aspects of cognition such as creative 
incubation and planning,  and the latter, spontaneous MW (sMW), correlated with 
depression and other mental health issues. 
 
The aim of the study was to determine whether distinct neurophysiological markers 
could be identified for the two types of MW for prospective use in a neurofeedback 
based-BCI able to to increase "positive" MW, dMW, and decrease "negative" MW, 
sMW. 
 
Twenty-six subjects performed a breath counting (BC) task and the fixed SART while 
64-channel electroencephalographic (EEG) data was recorded. MW was assessed 
in both tasks via 5-scale probe-caught or self-caught interruptions with the following 
options: Attention was, on-task, on thoughts pertaining to the task, distracted by 
internal sensations or external distractions, on reminiscing or planning thoughts 
(dMW), daydreaming (sMW). Event-related potentials (ERPs) for trials preceding 
MW reports exhibited significant differences across all conditions. Behavioral results 
revealed significant differences in RTCV for grouped trials leading up to different 
types of MW during the SART. Time-frequency analysis revealed differences in α, β, 
θ and Ɣ bands across conditions.  
  



P 65 Antidepressant-induced regulation of neurogenesisis along the 
longitudinal axis of the hippocampus 
 
Lorraine Conroy, Brunno R Levone, Olivia F O'Leary         
University College Cork 
 
Neurogenesis (the birth of new neurons) in the hippocampus plays a role in the 
behavioural effects of antidepressants and in various forms of learning and memory.  
Precisely how adult hippocampal neurogenesis can play a role in these diverse 
processes is not fully understood. However, accumulating evidence suggests that 
the hippocampus is functionally segregated along its longitudinal axis whereby the 
dorsal hippocampus (dHi) plays a preferential role in spatial memory while the 
ventral hippocampus (vHi) is predominantly involved in the regulation of emotional 
responses. In parallel, some antidepressant-like drugs increase neurogenesis 
predominantly in the vHi rather than the dHi.  The aim of the present study was to 
determine whether antidepressant-induced increases in neurogenesis in the vHi are 
due to a heightened intrinsic sensitivity of vHi neural precursor cells (NPCs) to 
antidepressants. Thus, NPCs were isolated from the dHi, intermediate hippocampus 
(iHi) and vHi of rats (P28) and the effects of an antidepressant, fluoxetine (FLX), on 
NPC proliferation and neuronal differentiation and maturation were determined.  FLX 
dose-dependently decreased and increased proliferation in cultures from the vHi and 
iHi, respectively, but did not affect dHi NPC proliferation.  FLX did not affect neuronal 
differentiation in any of the cultures but it decreased neuronal maturation in dHi 
cultures and showed a trend towards increasing neuronal maturation in vHi cultures. 
Taken together, these data further support an emerging view that antidepressant-
induced regulation of hippocampal NPC activity is subregion-specific. 
  



P 66 Plasma acetylated α-tubulin expression as an indicator of antidepressant 

effectiveness 

McDonnell CW, Prenderville JA, Rouine J, Di Capua G, O’Driscoll D, McKenna JP, 

McCreary C, Downer EJ, Bianchi M            

Transpharmation Ireland Ltd. 

Neuronal microtubules (MTs) are fundamental to dendritic remodelling and neuronal 

plasticity. Post-translational modifications to α-tubulin, a main constituent of MTs, 

can be measured to assess MT dynamic states. Alterations in brain acetylated α-

tubulin (Acet-Tub; marker of decreased MT dynamics), have been implicated in 

major depressive disorder (MDD). Hippocampal Acet-Tub expression was increased 

in rat models of depression and rescued by antidepressant treatment. Clinical 

samples were obtained from patients affected by Burning Mouth Syndrome (BMS), a 

neuropathic disorder having high comorbidity with MDD. 

Male Wistar rats received fluoxetine or saline before forced swimming test (FST) to 

verify antidepressant efficacy of fluoxetine as decreased immobility. Animals were 

sacrificed immediately following FST and plasma samples were obtained from trunk 

blood. Plasma was collected from venous blood of healthy control participants (n=10) 

and BMS patients (n=10). BMS samples were divided into two groups based on 

whether patients received antidepressant treatment (n=4) or not (n=6). Infrared 

Western Blotting (IFWB) was used to measure plasma expression of Acet-Tub 

normalised to transferrin and expressed as % of control. Data were analysed using a 

student’s t-test or one-way ANOVA.  

Fluoxetine reduced immobility in FST (p<0.05), showing antidepressant efficacy. 

Acet-Tub expression was decreased in rat plasma following fluoxetine treatment 

(p<0.01). Plasma Acet-Tub expression (%control) showed a tendency to be 

increased in BMS patients not taking antidepressants compared to healthy controls 

(p=0.1210). Plasma Acet-Tub expression in BMS patients taking antidepressants 

showed a clear tendency to be decreased compared to BMS patients not taking 

them (p=0.0797).  

Funded by Transpharmation Ireland Ltd.  

  



P 67 The Wistar-Kyoto model of depression shows impaired ultrasonic 

vocalization response in the Female Urine Sniffing Test when compared with 

Sprague-Dawley 

Di Capua G, Prenderville JA, Rouine J, McDonnell C, Bianchi M                   

Transpharmation Ireland Ltd. 

Rats use 50kHz ultrasonic vocalisations (50kHz-USVs) to communicate positive 

affect. The female urine sniffing test is used to assess hedonic behaviour in male 

rodents by measuring time spent sniffing oestrous female urine (FU).  

Aim: to assess anhedonia by measuring sniffing and 50kHz-USVs in the 

endogenous “depressed” Wistar-Kyoto rat (WKY) compared to a control strain. 

Six-month-old WKY and Sprague-Dawley (SD) were singly-housed 7 days before the 

test. Urine collected from females of the same strain was kept frozen at -80°C until 

use. One hour before the test the animals were habituated to the cotton tip. Then 

they perform a three phases test being exposed for 3min to the tip infused with i) 

water (W); ii) FU; iii) male urine (MU). Each phase was preceded by 5min of 

habituation and separated by an interval of 45min. Sniffing was taped, USVs were 

recorded and analysed with the SONOTRACK. Data were analysed with two-way 

repeated measures ANOVA followed by Fisher’s LSD test. 

SD emitted significantly (p<0.001) more 50kHz-USVs during FU exposure than to 

other stimuli, moreover in the FU phase they emit significantly more 50kHz-USVs 

compared to WKY (p<0.001), although no difference was observed in sniffing time 

between the strains. SD spent significantly (p<0.01) more time sniffing MU compared 

to WKY, but USVs emission wasn’t different. 

In conclusion, WKY rats demonstrate a weaker positive response to FU as rewarding 

stimulus, which might be analogous to the anhedonia observed in depression. The 

validity of our assay will be tested by measuring 50kHz-USVs after antidepressant 

treatment.  

  



P 68 Anticonvulsant effects of Antagomir-134 in the mouse pentylenetetrazol 
and rat perforant pathway stimulation models 
 
Cristina Reschke, Ketharini Senthilkumar, Luiz Fernando Almeida Silva, Amaya 
Sanz-Rodriguez, Ronan Conroy, Lara Costard, Valentin Neubert, Braxton A. 
Norwood, Felix Rosenow, David C. Henshall 
Royal College of Surgeons in Ireland 
 
Current anti-epileptic drugs (AEDs) are ineffective in about a third of epileptic 

patients and do not show disease-modifying properties. Future treatments for 

epilepsy will need to differentiate versus currently marketed drugs. MicroRNAs are 

small noncoding RNAs that regulate levels of many proteins by posttranscriptional 

control of mRNA stability and translation. A number of microRNAs have been 

identified which influence neuronal microstructure and brain excitability. MicroRNA-

134 is expressed by neurons and levels in the hippocampus are increased in 

experimental and human epilepsy. Targeting miR-134 using antagomirs (Ant-134) 

has been shown to reduce evoked and spontaneous seizures in mouse models of 

status epilepticus. Translation of these findings would benefit from further evidence 

of efficacy in non-status epilepticus models and validation in another species. Here 

evaluated Ant-134 in the pentylenetetrazol (PTZ) model in mice, an industry 

standard for AED screening, and the perforant pathway stimulation (PPS) model in 

rats, a toxin-free model of acquired epilepsy. Electrographic seizure activity, Racine-

scored behaviour and molecular markers of hyperexcitability were all strongly 

reduced in mice pre-treated with Ant-134 24 hours prior to PTZ-induced convulsions. 

In the rat model, intracerebroventricular injection of Ant-134 one hour after PPS 

significantly reduced the later emergence of spontaneous seizures in rats during 

continuous video-EEG monitoring (for 8 weeks). This study extends the evidence 

that silencing miR-134 has potent in vivo anticonvulsant effects in animal models. 

These findings should encourage further pre-clinical development of Ant-134 as a 

novel approach to seizure suppression that may also have disease-modifying effects 

in epilepsy. 

  



P 69 Progressive white matter impairment as a predictor of outcome in a 
cohort of opioid-dependent patient’s post-detoxification. 
 
Jo Hanna Ivers, Jacqueline Fitzgerald, Christopher Whelan, Brion Sweeney 
Trinity College Dublin 
 
Background: White-matter impairment is associated with opioid-dependence. 
However, the exact neuropathology related to opioid dependence is still not fully 
understood. The main aims of this study were to assess: (i) the association between 
white-matter impairment and duration of dependence (ii) examine whether this 
impairment correlates with treatment outcome measures in opioid-dependent-
patients post-detoxification. 
 
Methods:  58 opioid-dependent-patients participated 20 females and 38 males, 
across 3 groups: less than 10 years use (n=18), 10-15 years use (n=26), and 16-25+ 
years use (n=14). Diffusion tensor imaging was used to assess white-matter 
impairment whole brain voxel-wise-analysis of fractional anisotropy, mean diffusivity, 
axial diffusivity and radial diffusivity were performed by Tract-Based-Spatial-Statistics 
to pinpoint abnormalities in white matter.  
 
Results: the longer the subjects were dependent on opioids, the more widespread 
and seriously the white-matter integrity was disrupted. A General-Linear-Model was 
used to examine patients who relapsed compared to those who were abstinent at 
follow-up. No statistical difference was found between groups (p > 0.05). Partial 
correlations were performed to investigate the relationship between clinical outcome 
measures (physical health, psychological well-being and quality of life and hope for 
the future) and white-matter microstructural differences. Significant correlations were 
found between AD in the posterior corona radiata (L) and MD in the superior 
longitudinal fasciculus and a clinical measure for HOPE at 9-month follow-up.  
 
Conclusions: The ability to investigate of the structure-clinical relationship may 
improve our understanding of the pathological abnormalities associated with opioid 
dependence and has promise for use in evaluating future therapeutic outcomes in 
this population. 
  



P 70 Local adenosine monophosphate–activated protein kinase (AMPK) 
signalling alters mitochondrial movement in axons of primary cortical 
neurons. 
 
Orla Watters, Niamh M. C. Connolly, Hans-Georg König, Heiko Düssmann, Jochen 
H. M. Prehn 
Royal College of Surgeons in Ireland 
 
The AMP-activated protein kinase (AMPK), an energy stress sensor sensitive to the 
AMP/ATP ratio, is intimately linked with neuronal viability. Mild activation of AMPK in 
response to energetic stress activates a wide variety of complex signalling cascades 
with the ultimate result to restore energetic homeostasis in the cell. Mild AMPK 
signalling has also been shown to induce neuroprotection against subsequent 
insults. Mitochondria clustering at regions of high local energy demand allow the cell 
to meet metabolic requirements in this region while maintaining neuronal 
homeostasis. Mitochondrial transport is dynamic, with continual switching between 
stationary and mobile states. We here studied how acute localised activation of the 
energetic stress signal AMPK affects mitochondrial dynamics within the axon. AMPK 
is notably expressed in axons of cortical neurons. We selectively monitored the 
morphology, distribution and transport kinetics of axonal mitochondria following 
AMPK activation or inhibition in microfluidic devices. Mild localized AMPK activation 
by AICAR-treatment (0.1 mM) at the distal axon induced mitochondrial accumulation 
within the treated axon region. The frequency, velocity and distance of mitochondrial 
movements were reduced within the adjacent axon segment. AICAR-induced effects 
on mitochondrial motility were ablated by addition of the AMPK-inhibitor, compound 
C. Our results suggest that mild localised AMPK activity may alter mitochondrial 
transport kinetics and recruit mitochondria to the site of mild energetic stress. These 
changes in mitochondrial mobility and distribution may contribute to the development 
of AMPK-mediated preconditioning, enhancing the capability of the axon to withstand 
subsequent energetic insults. 
  



P 71 The effects of ayahuasca β-carbolines on the ghrelin 1a and serotonin 2C 
receptors 
 
Styliani Vlachou, Ioannis Bakoyiannis, Shauna Wallace-Fitzsimons, Cristina Torres-
Fuentes, Harriët Schellekens 
Dublin City University 
 
Recent studies have demonstrated the effects of β-carbolines, a group of alkaloids 
that includes harmine and harmane, on cognition and other brain functions. 
Compounds of the same group have also been shown to have an impact on appetite 
and food intake. Previous research has shown that the ghrelinergic system plays a 
key role in food intake and seems to be modulated by the serotonin (5-HT) 2c 
receptor subtype system which is implicated in cognition and depression as well. 
However, the cellular mechanisms via which β-carbolines may act on the brain still 
remain unclear. The purpose of the current study was to investigate the effects of 
harmine and harmane on 5-HT2c and GHS-R1a receptor signalling. To this aim, we 
tested their cytotoxicity and their effects on cytoplasmic calcium influx, which is 
triggered by the specific activation of each of the receptors, using HEK293A cell lines 
overexpressing the receptors. Further, we investigated the β-carbolines effects on 
the receptors constitutive activity by analyzing the receptor internalization after 
compound administration. Experiments are still ongoing, however there is evidence 
that the compounds are activating both receptors in vitro. Neither of the compounds, 
harmine or harmane, induced toxic effects at any of the doses tested. More studies 
in this direction would highlight the cellular neuropharmacology of these compounds 
and maybe boost their use at a clinical level against cognitive impairments and food 
intake disorders. 
 
 

 
 


