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www.kaneka.com

Kaneka Corporation of Osaka, Japan is a $5 billion* producer of chemical products 

including resins, pharmaceutical intermediaries, food supplements, synthetic fibers, and fine 

chemicals. Kaneka Corporation was established in 1949 when its main products were caustic 

soda, soap, cosmetics, edible oils and electric wires. Later, the company diversified into 

polymers, fermentation, biotechnology and electronics, and other fields. Business activities 

now span a broad range of markets: synthetic resins, resin products, chemicals, foodstuffs, 

pharmaceuticals, medical devices, electrical raw materials and synthetic fibers. Our 3,300 

employees (8,400 including subsidiaries) are meeting our customer needs on all continents; 

Kaneka has overseas subsidiaries in the United States, Belgium, Germany, Singapore, 

Malaysia, Australia, China, Vietnam, India, Taiwan and South Korea.

*Consolidated Base
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Effects of Surgery, Traumatic Brain Injury and Anesthesia Interact to Induce 
Neurological Abnormalities in Young Adult Male Rats and Their Future Unexposed 
Male Offspring
Ling-Sha Ju1, Jiepei Zhu1, Timothy E. Morey1, Nikolaus Gravenstein1,2, Christoph N. 
Seubert1, Terrie Vasilopoulos1, and Anatoly E. Martynyuk1,2*
1Department of Anesthesiology, and the 2McKnight Brain Institute, University of Florida College of 
Medicine, Gainesville, FL

Abstract:

Introduction: Preexisting neurodegenerative diseases, perioperative stress, and 
inflammation play an essential role in accelerated neurocognitive decline after general 
anesthesia (GA) and surgery, termed perioperative neurocognitive disorder (PND). PND 
is an important public health problem potentially affecting millions of patients. Because 
neurodegenerative diseases prevail and worsen with age, PND is most readily detectable 
and studied in the aging population. Traumatic brain injury (TBI), with >50 million cases/
year, is a dominant cause of disability in young adults. Similar to PND, the pathophysiology 
of TBI involves lasting dysregulation of stress response systems, neuroinflammation, and 
cognitive decline. Patients with a history of TBI may also require GA/surgery or sedation 
to treat conditions unrelated to TBI, or injuries sustained at the time of TBI. Here we 
tested whether the effects of GA/surgery, TBI, and subsequent repeated exposure to the 
general anesthetic sevoflurane (SEVO) interact to induce neurological and neuroendocrine 
abnormalities in the exposed young adult male rats (an animal model of PND) and/or in 
their future offspring (intergenerational PND). 

Methods: All animal procedures were approved by IACUC. Sprague-Dawley male rats (F0 
generation) underwent a moderate TBI via a midline fluid percussion injury on postnatal 
day 60 (P60) that involved craniectomy (surgery) under 3% sevoflurane for 40 min followed 
by anesthetics (2.1% SEVO for 3 h) on P62, P64, and P66 (injury group). Rats in the SEVO 
group had only SEVO exposure on P60, P62, P64, and P66. Rats in the surgery group had a 
craniectomy and injury hub implantation but not TBI on P60. They also had SEVO exposure 
on P62, P64, and P66. Rats in the control group were placed in a new cage and housed one 
per cage for an equivalent amount of time on P60, P62, P64, and P66. A subset of F0 male 
rats was sacrificed 1 h after recovery from SEVO anesthesia on P66 or at an equivalent 
timepoint in the control group to study acute effects. The remaining F0 males were mated 
with control females on P90 to generate male and female offspring (F1 generation). The 
F0 and F1 rats were sequentially evaluated in the elevated plus maze (EPM), for prepulse 
inhibition (PPI) of acoustic startle, in the Morris water maze (MWM) and for resting and 
stress levels of serum corticosterone starting on ~P125 (F0) and ~P60 (F1), followed by 
tissue collections for further analyses. 

Results: Acutely, F0 injury rats exhibited the greatest increases in serum corticosterone, 
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interleukins 1β and 6, and activation of the hippocampal microglia. Long term, compared 
to controls, F0 injury rats had the most exacerbated corticosterone levels at rest and 
after restraint, increased interleukins 1β and 6, and reduced expression of hippocampal 
glucocorticoid receptor (Gr) and brain-derived neurotrophic factor genes. They also 
exhibited greater behavioral deficiencies. A similar (more profound) pattern of abnormalities 
was evident in their male offspring, while female offspring were not affected. The reduced 
Gr expression in F1 male, but not female, hippocampi was accompanied by matching Gr 
promoter hypermethylated CpG sites in F0 spermatozoa and F1 male, but not female, 
hippocampi.

Conclusions: The findings of this study demonstrate that in young adult male rats, the 
effects of surgery and TBI, interact with the effects of subsequent repeated SEVO 
exposure to induce abnormalities in hypothalamic-pituitary-adrenal (HPA) axis functioning, 
inflammatory markers, and some, but not all, behavioral tests. The findings of this study 
also demonstrate that F1 male offspring of injury sires can develop the same types of 
abnormalities; i.e., an intergenerational PND. Matching hypermethylated CpG sites in the 
Gr gene in the spermatozoa of F0 injury rats and in the hippocampi of their male but 
not female offspring, reduced Gr expression in the F1 male but not female hippocampi, 
and exacerbated GR-dependent HPA axis responses to stress in F1 males but not females 
support the involvement of epigenetic mechanisms in the intergenerational transmission 
of adverse effects of paternal surgery, TBI, and SEVO exposure.

 

The Neuroprotective Effect of a Mir-96-5p Inhibitor: Delivery to Brain via the 
Blood–brain Barrier
Chisato Kinoshita1*, Koji Aoyama1 and  Toshio Nakaki2

1Teikyo University School of Medicine, Japan
2Teikyo University, Japan 

Abstract:

Glutathione (GSH) is one of the most important antioxidants in the brain, which plays a 
critical role in neuroprotection. Decline in GSH level in the brain, followed by an increase 
in reactive oxygen species (ROS), induces oxidative stress and thereby aggravates cellular 
damage, which in turn is regarded as a hallmark of the early stage of neurodegenerative 
diseases. The neuronal GSH levels are mainly regulated by cysteine transporter EAAC1 
and its inhibitory factor, GTRAP3-18. Recently we have shown that microRNA, miR-96-5p, 
could be a regulator of the GSH level via EAAC1 to control the ROS level in the brain. We 
have also found that the GTRAP3-18 levels were increased by up-regulation of miR-96-
5p. Although microRNAs interact with 3’-UTR region of target genes in the most cases, 
GTRAP3-18 lacks the consensus sequence for miR-96-5p, so that we have speculated that 
an unidentified protein should be responsible for the intermediate regulation of GTRAP3-18 
expression by miR-96-5p. Here we discovered that RNA-binding protein NOVA1 functions 
as an intermediate protein for GTRAP3-18 expression via miR-96-5p. Moreover, we show 
that intra-arterial administration of a miR-96-5p-inhibiting nucleic acid to living mice by a 
drug delivery system using microbubbles and ultrasound technology decreased the level of 
GTRAP3-18 via NOVA1 and increased the levels of EAAC1 and GSH in the dentate gyrus 
of the hippocampus. These findings suggest that the delivery of a miR-96-5p inhibitor to 
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the brain would efficiently increase the neuroprotective activity by increasing GSH levels 
via EAAC1, GTRAP3-18 and NOVA1

Progressive Microvascular Failure after Revascularization: A Metanalysis
Eleonora F. Spinazzi*1, Mychael Delgardo1, Andrés Pascual-Leones1, Colby Joncas1, 
Grace K. Mandigo1, Sean D. Lavine1, Jack Grinband2,  E. Sander Connolly Jr.1
1Department of Neurological Surgery, Columbia University Irving Medical Center, New York, NY, 10032, USA
2Department of Radiology and Psychiatry, Columbia University Irving Medical Center, New York, NY, 
10032, USA

Abstract:

Introduction: The role of perfusion imaging in acute ischemic stroke (AIS) management is an 
area of intense research. While significant gains have been made with respect to utilization 
of advanced perfusion imaging to aid identification of optimal revascularization targets little 
is known about the time course of reperfusion dynamics of post-revascularized tissue, and 
the probability of secondary injury. Progressive microvascular failure (PMF) downstream 
of the revascularized large vessel occlusion may contribute to poor post-recanalization 
recovery. Our metanalysis aims to advance our understanding of the existence and 
relevance of PMF following mechanically revascularized human stroke. 

Methods We performed a systematic review and meta-analysis searching PubMed and 
Embase databases. Key search terms included vocabulary associated with acute ischemic 
stroke, revascularization, assessment of reperfusion, reperfusion failure, no-reflow. 

Results: Results were combined across 554 patients pooled from 14 studies characterizing 
impairments in perfusion post revascularization. An exponential function was fit to the 
percentage of patients with microvascular failure weighted by number of patients included 
in each study with an average of 38% of revascularized patients demonstrating perfusion 
features suggestive of PMF (p=0.013), with 75% occurring within the first 76-hours post 
revascularization. 

Conclusion: Impaired reperfusion despite complete recanalization is common. 
Understanding the temporal evolution of cerebral microvascular changes after macrovascular 
recanalization will provide important insights into reperfusion pathophysiology that 
may aid in the identification of novel avenues to enhance treatment efficacy, provide 
prognostic information about early functional outcome, and ultimately allow for greater 
personalization of post-reperfusion therapy.

The Synaptic Phenotype of Male and Female Transgenic Mouse Models of Autism 
Spectrum Disorder. What is the Difference? 
Igor Khaliulin*, Maryam Kartawy, and Haitham Amal
Institute for Drug Research, School of Pharmacy, Faculty of Medicine, The Hebrew University of Jerusalem, 
Jerusalem, Israel

Abstract:

Autism spectrum disorder (ASD) is a neurodevelopmental disorder causing lifelong 
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disability. Synaptic abnormalities are essential contributors to ASD pathology. Therefore, 
ASD is even referred to as “developmental synaptopathy”. It has been widely accepted 
that the estimated prevalence rate of male individuals diagnosed with ASD prevails over 
females in a proportion of 4:1. Consequently, males remain the main focus in ASD studies 
both in clinical and experimental settings. Meanwhile, several recent works point to an 
underestimation of this disorder in females. In this work, we studied the sex differences in 
the synaptic phenotype of ASD mouse models.

6–8-week-old male and female Shank3Δ4-22 and Cntnap2-/- mutant mice, representing 
well-established models of ASD, were employed in the experiments. Their wild-type 
(WT) littermates were used as controls. The animals were euthanized, and cortices and 
striata were used for the evaluation of the synaptic phenotype. Levels of glutamic acid 
decarboxylase 67 (GAD1), N-methyl-D-aspartate receptor subunit 1 (NR1), vesicular 
glutamate transporter (VGAT), and synaptophysin (Syp) were measured by Western blots. 
Coronal sections of the brain were used for Golgi staining followed by the dendritic spine 
density (SD) assessment using confocal microscopy. 

SD and levels of GAD1, NR1, VGAT, and Syp were all significantly reduced in Shank3Δ4-22 
and Cntnap2-/- mice compared to control indicating the impaired synaptic development in 
the mutant mice. However, no sex differences in these parameters were found.

In conclusion, female ASD mice undergo similar synaptic aberrations as their male 
counterparts and need to be studied along with the male animals. 

Synergistic Effect of SARS-COV-2 and APOE Variants in Human Cerebral Organoid
Juliana Condoleo1,2, Hu Wang1,2*, C. Korin Bullen3*, Xiaoli Rong1,2*, Haohui Fang1,2, 
Senthilkumar Karuppagounder1,2, Yongxing Gao1,2, Ted M. Dawson1,2,4,5, Valina L. 
Dawson1,2,4,6, Jinchong Xu1,2,7

1Neuroregeneration and Stem Cell Programs, Institute for Cell Engineering 
2Departments of Neurology
3Medicine, Division of Infectious Diseases 
4Solomon H. Snyder Department of Neuroscience
5Pharmacology and Molecular Sciences
6Physiology
7Human iPS Cell Core for Neurodegenerative Disease Research, Johns Hopkins Alzheimer's Disease 
Research Center, Johns Hopkins University School of Medicine, Baltimore, MD 21205, USA

Abstract:

The long-term effects of SARS-COV-2 (SCV2) infection are not understood. SCV2 
infection has demonstrated increased severity in those with apolipoprotein-E (APOE) 
variants, a genetic risk factor for Alzheimer’s Disease (AD). Following SCV2 infection, 
there have been reported cognitive and neurological implications in individuals. SCV2 
has been reported to cause AD-like pathology in post- mortem brain via dysregulation 
of the calcium signaling pathway. However, the potential effects of SCV2 on advancing 
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AD pathology requires further understanding. To investigate the synergistic effects of 
genetic predisposition to AD and SCV-2 infection, human induced pluripotent stem cell 
(hiPSC) assembloids derived from APOE-ε alleles, including  APOE-ε4/4, ΑPOE-ε4/3 and 
APOE-ε3/3 cell lines were developed.  The assembloids generated were novel in the 
types of brain cells and connections formed consisting of excitatory and inhibitory cortical 
neurons, astrocytes, oligodendrocytes, microglia, vascular endothelial cells and pericytes. 
The hiPSCs assembloids developed provide an important development in investigating 
the implications of infection on the brain and will be an insightful avenue of research 
regarding the SCV2 infection on neuronal function.  In our study, we used these models 
to understand the mechanism of SCV2 infection on the brain. First, hiPSCs were infected 
with SCV2 after 3 months of culture. Then, samples were analyzed post infection using 
biochemical and molecular techniques to measure AD markers including amyloid-beta (aβ) 
and tau in insoluble and soluble fractions, and markers of SCV2 infection including SCV2 
nucleocapsid and spike protein. In our results, we found that post-infection of SCV2, there 
was a significant increase in aβ and tau proteins in the insoluble and soluble fractionations of 
the APOE variants, specifically in the APOE-ε4/4 and ΑPOE-ε4/3 insoluble fractionations. 
Overall, our data shows an increase in AD biomarkers in an isoform dependent manner 
following SCV2 infection. Further research will investigate downstream markers of the 
calcium signaling pathway as a possible mechanism of synergistic interaction in progressing 
AD pathology. Understanding the biochemical mechanisms that may be implicated by 
SCV2 infection in the brain, specifically for those predisposed to AD via APOE variants, 
can provide insight into AD pathology of the brain and avenues of treatment options for 
those with SCV2.

Hypoplasia of Dopaminergic Neurons by Hypoxia-induced Neurotoxicity is 
Associated with Disrupted Swimming Development of Larval Zebrafish
Jong-Hyun Son1*, Amanda K. Gerenza1, Gabrielle M. Bingener1, Joshua L. Bonkowsky2

1Department of Biology/Neuroscience Program, University of Scranton, USA
2Department of Pediatrics, University of Utah School of Medicine, Brain and Spine Center, Primary 
Children’s Hospital, USA.

Abstract:

Hypoxic injury to the developing brain increases the risk of permanent behavioral deficits, 
but the precise mechanisms of hypoxic injury to the developing nervous system are poorly 
understood. In this study, we characterized the effects of developmental hypoxia (1% pO2 
from 24-48 hours post-fertilization, hpf) on diencephalic dopaminergic (DA) neurons in 
larval zebrafish and the consequences on the development of swimming behavior. Hypoxia 
reduced the number of diencephalic DA neurons at 48hpf. Returning zebrafish larvae to 
normoxia after the hypoxia (i.e., hypoxia-recovery, HR) induced reactive oxygen species 
(ROS) accumulation. Real-time qPCR results showed that HR caused upregulation of 
proapoptotic genes, including p53 and caspase3, suggesting the potential for ROS-induced 
cell death. With HR, we also found an increase in TUNEL-positive dopaminergic DA 
neurons, a persistent reduction in the number of diencephalic DA neurons, and disrupted 
swimming development and behavior. Interestingly, post-hypoxia (HR) with the antioxidant 
N-acetylcysteine partially restored the number of DA neurons and spontaneous swimming 
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behavior, demonstrating potential recovery from hypoxic injury. The present study provides 
new insights for understanding the mechanisms responsible for motor disability due to 
developmental hypoxic injury.

Breaking the Silence: Communicating with Photo Elicitation
Kharon Grimmet
Purdue University, USA

Abstract:

Communication is key to life, relationships, and achieving our hopes, dreams, and 
aspirations. For individuals with intellectual disability, communication can be difficult and 
have a negative influence on ones quality of life. The use of photo elicitation can help 
individuals with disability access and express memories, emotions, feelings, and thoughts 
changing an abstract concept into a concrete concept. The result of this access and 
expression can result in a multitude of stories, details of events, personal emotions and 
ideas from the individual giving others insight to his/her perception of quality of life which 
are often unknown to families, service providers and society.  

This session explores the use of photo-elicitation with adults with Intellectual Disability (ID) 
to understand the individual’s perceptions of personal development, career development, 
and self-determination as prompted by a series of photos over the course of 5 months to 
represent his/her lived experiences (Grimmet, 2016). These case studies provide insight to 
the thoughts and perceptions of adults with intellectual disability on their quality of life, a 
story that has been historically undocumented. 

R-Loop-Mediated Neurodegeneration in Neuromuscular Disorders
Laxman Gangwani
Department of Veterinary Pathobiology and Bond Life Sciences Center, University of Missouri, Columbia, 
MO 65211, USA

Abstract:

R-loops are naturally occurring nucleic acid structures formed during the transcription. 
R-loops consist of three nucleic acid strands, nascent RNA hybridized to transcribing DNA 
strand (RNA:DNA hybrid) and a complementary DNA strand. Defects in R-loop resolution 
are associated with neuromuscular disorders, including spinal muscular atrophy (SMA) and 
amyotrophic lateral sclerosis 4 (ALS4), characterized by spinal motor neuron degeneration. 
Mutation in the survival motor neuron 1 (SMN1) gene causes autosomal recessive SMA. 
Mutation in the senataxin (SETX) gene causes an autosomal dominant ALS4. The molecular 
mechanism of R-loop resolution is unclear. We report that the zinc finger protein ZPR1 
binds to RNA-DNA hybrids, recruit SETX onto R-loops and is critical for the integrity of 
R-loop resolution complexes (RLRC) and R-loop resolution. To uncover the mechanism 
of R-loop resolution, we examined ALS4 and SMA disease models with low and high 
R-loop levels, respectively. The low levels of SETX-ZPR1 complexes onto R-loops result 
in decrease of R-loop resolution causing an increase in R-loop levels in SMA. ZPR1 
overexpression increases recruitment of SETX onto R-loops, decreases R-loops and rescues 
SMA phenotype in neurons and patient cells. Interestingly, interaction of SETX with ZPR1 
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is disrupted in ALS4 patients that have heterozygous SETX (L389S) mutation. ZPR1 fails 
to recruit mutant SETX homodimer but recruits heterodimer with partially disrupted SETX 
and ZPR1 interaction. Notably, disruption of SETX-ZPR1 complexes causes increase in 
R-loop resolution activity leading to fewer R-loops in ALS4. Modulation of ZPR1 levels 
regulates R-loop accumulation and rescues the pathogenic R-loop phenotype in ALS4 
patient cells.

The Sensory Accommodation Framework for the Design of Accessible and 
Assistive Technologies for Autism
LouAnne Boyd
Chapman University, USA

Abstract:

Autism is complex. Designing accessible and assistive technologies for autism is also 
complex. As more and more interventions look for digital solutions to deliver sustainable 
support, the  need to bridge human-centered technology design guidelines with emerging 
intervention practices also increases. Many innovative technologies do not get adopted 
because of constraints on their usability. My decade of research as an assistive technology 
interventionist has recently culminated in the Sensory Accommodation Framework for the 
design of assistive technologies for autism. This presentation will present the framework 
for technology design from an interdisciplinary perspective so that teams of designers and 
interventionists can build technologies that can be acceptable and impactful. The Sensory 
Accommodation Framework addresses key tensions between therapeutic goals and 
quality of life for the end users. Applying a decade of research in the development 
of innovative technologies for autism, I review technology design mechanisms 
derived from theory as well as my user-experience studies. These technology 
guidelines support skill areas affected by the neurology of autism as: Sensory 
Integration (occupational therapy), Visual Nonverbal Communication (speech therapy, 
behavior therapy), and Hierarchical Visual Processing (cognitive neuroscience, vision).  As 
a previous clinician, now professor of Interaction Design and Computer Science, I blend 
epistemologies from each group to make space for all stakeholders to come together. 

Insulin Growth Factor Works Synergistically with Dopamine to Attenuate Diabetic 
Retinopathy by Downregulating Vascular Endothelial Growth Factor
Shikha Upreti and Madhumita P. Ghosh*
Amity Instoitute of Botechnology/Amity University, Noida, Uttar Pradesh, India

Abstract:

Background: Diabetic retinopathy (DR) involves neurodegeneration accompanied with 
vascular damage  leading to vision loss.  Angiogenesis characterizes the disease progression  
from the Non Proliferative Diabetic Retinopathy (NPDR) into the advanced stage known 
as Proliferative Diabetic Retinopathty (PDR). Dopamine (DA) deficiency  in addition to  
low levels of  insulin like growth factor (IGF-1) marks the NPDR stage and increasing 
IGF-1 manifests into PDR. Although IGF-1  proved to be  proangiogenic manifesting 
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neovascularization in the PDR stage  but regulation of IGF-1 levels with adequate DA may 
delay the onset of angiogenesis. 

Materials and Method: A group of 40 Wistar rats were maintained for a period of 8, 12 and 
16 weeks after induction of diabetes with streptozotocin (STZ) and subsequently treated 
with DA and DA with IGF-1 in combination. The cytotoxicity of the combination is tested 
in retinal pigment epithelium(ARPE-19) cell line . The retinae from treated animals were 
assessed for morphological changes through H & E staining and TEM, DA level analyzed 
by HPLC, antiangiogenic mechanism of action  confirmed through tube formation assay 
in HUVEC cell line and  protein expression patterns of Akt, pAkt, Erk and pErk , recceptor 
levels by RT-PCR and immunofluorescence. 

Results: Improved  retinal morphology  were observed in response to  10mg/kg body 
weight of rats , DA as well as combination of  DA and 2µl /eye of  IGF-1. DA  levels 
were significantly low in 16 weeks as compared to 12 weeks in retina and these levels 
were supported by DA levels in serum. The levels of  angiogenic markers VEGFR1 and 
VEGFR2 were enhanced in  16 weeks compared to 12 weeks  which was supported by 
tube formation assay in  HUVEC cells .Consequently Dopamine receptors DR1, DR2,DR4 
and insulin growth factor -1 receptor, IGF-1R were also decreased in these time points 
which could be augmented by administration of DA in combination with IGF-1.Increased 
expression of pAkt and pErk indicates involvement of phosphoinositol pathway. The 
synergistic antiangiogenic effect of DA and IGF-1 was  also established in an alternate 
CAM model Inhibition of angiogenic factors causing vascular proliferation needs to be well 
timed in order to prevent the progression of NPDR to PDR stage.

Conclusion: L-DOPA at concentrations of 10mg/kg body was able to attenuate IGF-1 
induced hypervascularization  as visible through H & E staining and TEM. The symptoms 
of PDR  like onset of neovascularization due to disruptions in dopaminergic neurons and 
increased IGF-1 levels could be prevented  by combination of DA and IGF-1.   

Non-Invasive Approaches to Promote Functional Recovery in a Preclinical Model 
of Cortical Stroke
Maria Vittoria Podda1,2*, Saviana Antonella Barbati1, Chiara D’Amelio1, Ida Nifo 
Sarrapocchiello1, Salvatore Fusco1,2, Claudio Grassi1,2

1Università Cattolica del Sacro Cuore, Rome, Italy 
2Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy

Abstract:

Stroke represents one of the most common causes of death and long-term disability, so 
strategies promoting post-stroke functional recovery are urgently needed. Several studies 
have shown that early treatment of ischemic stroke may reduce complications, disability 
and death in the long term. 

Our study aims at: i) evaluating the impact of non-invasive approaches, namely, 
transcranial direct current stimulation (tDCS) and intranasal administration of exosomes 
derived from human bone marrow mesemchymal stem cells (hMSCs), on forelimb motor 
function recovery; ii) to clarify underlying mechanisms. Experiments were performed in 
mice subjected to focal ischemia of the motor cortex induced by photothrombosis. Results 
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showed that tDCS applied once per day for 3 consecutive days, starting 72 hours after 
stroke increased the rate of motor recovery, anticipating it at the early subacute stage. In 
this window, tDCS enhanced BDNF (brain-derived neurotrophic factor) expression and 
dendritic spine density in the peri-infarct area, along with increasing functional connectivity 
between motor and somatosensory cortices. 

We also demonstrated the efficacy of intranasal administration of exosome on forelimb 
motor performance - treatment started 48 h post-stroke and consisted in: a single dose/
day, twice a week for 4 consecutive weeks –. Mice subjected to stroke and treated with 
exosomes performed significantly better than vehicle-injected mice in the grid walking test 
since week 2 after stroke. Four weeks after stroke, reduction of initial deficit was about 63% 
in exosome-treated mice vs. 13% in vehicle injected mice. Histopatological assessment 
reveled reduced infarct size in exosome-treated mice, supporting neuroreparative effects 
of exosomes. 

Neuroradiological Signature of Moderate Perinatal Hypoxia in the Rat Brain: 
Volumetric and Microstructural Changes Detected by In-vivo MRI
Matea Drlje*1, Sara Trnski1, Andrija Štajduhar2, Mihaela Bobić-Rasonja1,4, Davide di 
Cenco3, Eugene Kim3, Eilidh MacNicol3, Katarina Ilić3, Diana Cash3, Siniša Škokić1, Nataša 
Jovanov Milošević1,4

1Croatian Institute for Brain Research, School of Medicine University of Zagreb, Šalata 12, Zagreb
2Department of Medical Statistics, Epidemiology and Medical Informatics, School of Medicine University 
of Zagreb, "Andrija Štampar" School of Public Health, Rockfellerova 4, Zagreb
3Department of Neuroimaging, Institute of Psychiatry, Psychology & Neuroscience, King’s  
College London, London, United Kingdom
4Department of Medical Biology, School of Medicine University of Zagreb, Šalata 3, Zagreb

Abstract:

Multimodal in vivo magnetic resonance imaging (MRI) was used to disclose brain injury in 
juvenile rats after moderate perinatal hypoxia. The neuroradiological examination focused 
on volumetric and microstructural diffusion alterations. The observed changes were cross-
referenced with histological and immunohistochemical data to understand the injury's 
cellular and extracellular substrate. Wistar Han (RccHan: WIST) rats were subjected to 
either moderate hypoxia (8% O2, 92% N2/2h, n=14) or normoxia (21% O2, 79%N2/2h, 
n=14) on postnatal day one (P1). At P15, rats underwent in vivo structural and diffusion 
MR scanning protocol. Data were preprocessed and co-registered to a template, and 
volumetric and diffusivity parameters were measured in the whole brain and anatomical 
regions of interest. No differences in body or brain mass between hypoxic and control 
rats were detected at P15. However, MRI results comparing hypoxic rats to controls 
revealed widespread changes in regional brain volumes, particularly an increased volume 
in the colliculi and posterior sensory cortices of post-hypoxic rats at P15. Additionally, an 
elevation in fractional anisotropy (FA) values was observed in the A24a, A24b, and A33 of 
cingulate cortex in hypoxic rats. Alterations in FA values correlated with the emergence 
of myelinated axons, as evidenced by indirect immunohistochemical staining for myelin 
basic protein. The observed regional volume and diffusivity changes confirmed the 
cerebral cortical damage, predominantly in areas of primary myelination. Further research 
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is required to elucidate the molecular mechanisms and pathophysiological implications 
underlying these demonstrated changes.

Future Treatment of Neurodegenerative Diseases; Why Multi-Target Drugs
Moussa B.H.Youdim
Technion-Faculty of Medicine, Haifa, Israel

Abstract:

In Parkinson’s disease (PD) no drugs that are currently approved or being developed 
possess disease-modifying activity. PD subjects have a predisposition to depressive illness 
and a significant percentage also have dementia. Novel therapeutic approaches for the 
treatment of PD comprise drug candidates designed specifically to act on multiple CNS 
targets, rather than a single “receptor’ as has been done with present drugs. At best the 
present mono-target drug therapy has symptomatic activity. Due to the complex etiology 
of PD, no “magic bullet” is expected to be developed to prevent the various cascade 
of neurotoxic events associated with the disease. Thus, we have hypothesized and 
developed an innovative novel approach toward neuroprotection and neurorestoration 
in PD with the development of multi-target drugs, which target an array of pathological 
pathways, each of which is believed to contribute to the cascade that ultimately leads to 
neuronal cell death. The compounds discussed originate from synthetic chemistry.  The 
presentation will discuss examples of novel multi-target ligands (eg. M30, M30P, HLA-
20) that combine cholinesterase (ChE) and monoamine oxidase (MAO) inhibitory moieties 
into an iron chelator-radical scavenger compounds that also possess neuroprotective and 
neurorestorative activities,. They have the potential as disease-modifying therapeutics in 
PD. We have determined their neuropharmacological activities in cell cultures and in several 
established animal models of PD. M30 and M30P are brain-selective MAO-A and B and 
possess anti-depressant and anti-Parkinson’s activities.  The major actions of these drugs 
are their ability to induce HIF1 (hypoxia-inducing factor) which regulates the cell cycle 
at G0 G1, resulting in neuronal differentiation and increase of endogenous neurotrophins 
BDNF, GDNF, VEGF, and erythropoietin. Both M30 and HLA-20 induce the biogenesis of 
mitochondria via activation of the PGC-1mitochondria nuclear transcription factor. 

Physical Exercise Therapy for Autoimmune Neuroinflammation: Application of 
Knowledge from Animal Models to Patient Care
Ofira Einstein Presenter1*, Abram Katz2, Tamir Ben-Hur3

1Department of Physical Therapy, Faculty of Health Sciences, Ariel University, Ariel, Israel
2Department of Neurology, The Agnes Ginges Center for Human Neurogenetics, Hadassah – Hebrew 
University Medical Center, Jerusalem, Israel.
3B' Department of Neurology, AHEPA University Hospital of Thessaloniki, Greece.
4Åstrand Laboratory, The Swedish School of Sport and Health Sciences, GIH, Stockholm, Sweden

Abstract:

Background and Aims: Physical exercise (PE) impacts various autoimmune and 
neurodegenerative diseases. Accordingly, clinical trials demonstrated the safety of PE in 
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multiple sclerosis (MS) patients and indicated beneficial outcomes. There is also an increasing 
body of research on the beneficial effects of exercise on experimental autoimmune 
encephalomyelitis (EAE), the animal model of MS, and various mechanisms underlying 
these effects were suggested. However, despite the documented favourable impact of 
PE on our health, we still lack a thorough understanding of its effects on autoimmune 
neuroinflammation and specific guidelines of PE therapy for MS patients are lacking.

Methods: To that end, current findings on the impact of PE on autoimmune 
neuroinflammation, both in human MS and animal models are reviewed. The concept 
of personalized PE therapy for autoimmune neuroinflammation is discussed, and future 
research for providing biological rationale for clinical trials to pave the road for precise PE 
therapy in MS patients is described.

Results: PE modifies the pathogenesis of disease mainly due to modulation of 
encephalitogenic T cell responses, though direct neuroprotective mechanisms mediated 
by PE can also be involved. Research in animal models indicates that the effects of PE 
depend on several factors, particularly the intensity and the training paradigm.

Conclusions: In-depth understanding of the cellular and molecular mechanisms underlying 
the beneficial effects of exercise training on EAE and elucidating the training parameters 
that induce the optimal immunomodulation and/or neuroprotection are essential for 
designing effective clinical treatments in MS patients and other patients with autoimmune 
diseases.

Newborn Screening for Duchenne Muscular Dystrophy
R. Rodney Howell1* and Michele A. Lloyd-Puryear2 
1Hussman Institute for Human Genomics, Miller School of Medicine, University of Miami, Miami, FL 
33136, USA 
2Retired from Eunice Kennedy Shriver National Institute of Child Health and Human Development, 
National Institutes of Health, Bethesda, MD 20814, USA

Abstract:

Duchenne muscular dystrophy (DMD) is one of the ten most severe and common pediatric 
genetic diseases and affects an estimated 1 in every 5000 male births. While DMD is a 
100% fatal disease, the clinical community has demonstrated that immediate identification 
and early clinical interventions can add years, even decades to an individual’s life span. 
As the landscape for the treatment of DMD has expanded, a DMD newborn screening 
(NBS) pilot study was conducted in New York State (NYS) to evaluate the feasibility and 
acceptability of NBS for DMD and to provide early diagnosis of screen positive babies. 
In NY, 36,781 newborns were screened for CK-MM. Forty-two newborns (25 male, 17 
female) were screen positive and referred for diagnostic testing. Deletions or duplications 
in the DMD gene were detected in four male infants consistent with DMD or BMD. One 
female DMD carrier was identified. In addition, ethical issues were raised by NBS for DMD: 
1) in an X-linked disorder, the potential burdens and benefits are very different for males 
and females: DMD has variable expression in females, and carrier females have available 
preconception options, and 2) NBS for a condition where only a portion of identified 
patients would qualify for treatment. 
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However, these studies demonstrated that the infrastructure and screening technologies 
used are feasible to perform NBS for DMD. With an increasing number of available 
treatment options, the clinical utility of early detection for the newborns and their families 
lends greater support for NBS for this severe disease.

Mri Findings and the Occurrence of Posttraumatic Epilepsy – A Ten-year Cohort 
in Central Norway
Rabea Iris Pantelatos1*, Kent Gøran Moen2, Anne Vik3, Toril Skandsen4

1Department of Neuromedicine and Movement Science, Faculty of Medicine and Health Sciences, 
Norwegian University of Science and Technology (NTNU), N-7491 Trondheim, Norway; 2Department of 
Neuromedicine and Movement Science, Faculty of Medicine and Health Sciences, Norwegian University 
of Science and Technology (NTNU), N-7491 Trondheim, Norway, Department of Radiology, Vestre 
Viken Hospital Trust, Drammen Hospital, N-3004 Drammen, Norway; 3Department of Neuromedicine 
and Movement Science, Faculty of Medicine and Health Sciences, Norwegian University of Science and 
Technology (NTNU), N-7491 Trondheim, Norway, Neuroclinic, Department of Neurosurgery, St. Olavs 
hospital, Trondheim University Hospital, N-7006 Trondheim, Norway; 4Department of Neuromedicine 
and Movement Science, Faculty of Medicine and Health Sciences, Norwegian University of Science and 
Technology (NTNU), N-7491 Trondheim, Norway, Clinic of Physical Medicine and Rehabilitation, St. 
Olavs hospital, Trondheim University Hospital, N-7006, Trondheim, Norway

Abstract: 

Background: In a cohort of patients with moderate and severe traumatic brain injury 
(msTBI) with early MRI performed, we explored the role of lesion location and size in the 
development of posttraumatic epilepsy (PTE). 

Methods: Patients >7 and <70 years old admitted between 01.10.04-01.01.14 to the St. 
Olav Hospital, Trondheim University Hospital with msTBI were prospectively included. MRI 
was performed ≤6 weeks post-injury and patients were followed-up for 5 years. Patients 
with preinjury epilepsy and patients who died before 5 years, without developing PTE were 
excluded. Fluid attenuation inversion recovery, diffusion weighted imaging and T2*gradient 
echo sequences were used to evaluate presence and location of any lesions, and volume of 
brain contusions. Time from injury to first seizure was estimated in months. Covariates in 
the adjusted analysis were Glasgow Coma Scale (GCS) score, traumatic axonal injury grade, 
total volume of contusions in the frontal and temporal lobe. 

Results: From 191 included patients, 13% developed PTE during the follow-up period. 
Median time from injury to first seizure was 12 months. Patients with PTE had more often 
contusions in the frontal, temporal lobe, and larger total contusion volume than patients 
without PTE. From the adjusted analysis, we observed that lower GCS score and greater 
volume of contusions in the frontal and temporal lobe were independently associated with 
PTE. 

Conclusion: Patients with lower GCS score, larger total contusion volume and larger 
contusions in frontal and temporal lobe were at particular risk of developing PTE and these 
patients might be informed about current precautions. 
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Perioperative Management of Spine infections and Tumors
Rene Daniel 
Thomas Jefferson University, USA 

Abstract: 

Spine infections and tumors are typically domains of neurosurgeons and orthopedic 
spine surgeons. However, over years, it was proved to be beneficial to involve hospitalists 
(internal medicine trained physicians) in their management. Currently, co-management 
by spine surgeons and hospitalists is common. Typically, neurosurgery and orthopedic 
spine remain to be primary teams. However, a new model was currently developed at 
Thomas Jefferson University, where the primary team is led by a hospitalist, and surgeons 
remain in the consultative role. Thus, the perioperative management is primarily done 
by the hospitalist. This brief lecture highlights the multiple roles of the hospitalist in the 
perioperative management of spine infections and tumors, and experience and expertise 
gained in the process.

The Efficacy of Hyperbaric Oxygen Therapy in Traumatic Brain Injury Patients: 
Literature Review and Clinical Applications 
Shai Efrati, Amir Hadanny 
Sagol Center for Hyperbaric Medicine and Research, Shamir (Assaf Harofeh) Medical Center, Zerifin, 
Israel 

Sackler School of Medicine, Tel- Aviv University, Tel-Aviv, Israel 

Sagol School of Neuroscience, Tel-Aviv University, Tel-Aviv, Israel 

Abstract:

The application of hyperbaric oxygen therapy (HBOT) for patients with both acute and 
chronic traumatic brain injury (TBI) has been suggested for over five decades. In the past 
decade, the design and quality of studies were more detailed and thorough leading to an 
improved understanding of the uses of HBOT. 

Objectives: 

A comprehensive literature review of HBOT application for patients with acute, and chronic 
TBI including persistant-post-concussion-syndrome (PPCS). 

Methods: 

Literature search from 1969 to 2022 within the following databases: Cochrane Library, 
PubMed, Google Scholar, and Web of Science. Articles were first categorized into acute 
and chronic TBI and further classified into low, medium or high level quality. 

Results: 

There was high level evidence including nine randomized controlled trials (RCT), one 
meta-analysis and two prospective study evaluating the effects of HBOT in acute settings. 
Mortality was significantly reduced, while functional outcomes in survivors showed mixed 
results. 
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In chronic severe TBI, there were low to moderate evidence data including two uncontrolled 
prospective studies, two cohort studies and eight case reports suggesting improved 
outcomes. 

In chronic mild-moderate TBI(PPCS), there is high level evidence including eight RCT 
and five prospective studies suggesting significant improvement in cognitive function, 
symptoms and quality of life. 

Conclusions: 

HBOT may be recommended in acute-moderate-severe-TBI (Type-2a recommendation). 
However, further studies are needed to determine the optimal treatment protocols. 

HBOT can be recommended in chronic-TBI for a selected group of patients suffering 
from PPCS who have evidence of metabolically dysfunctional brain regions (Type 2a 
recommendation).

Infrared Microscopy of White Blood Cells Based Machine Learning Methods: 
Differentiation between Alzheimer's Diseases and Dementia with Lewy Bodies
S. Mordechai1*, U. Sharaha1,2, I. Lapidot3,4,  B.S. Porat Katz5 and, A. Salman6

1Ben-Gurion University, Israel
2Hebron University, Palestine
4Afeka Tel-Aviv Academic College of Engineering, Israel
5LIA Avignon Université, France  
5The Hebrew University of Jerusalem, Israel
6Shamoon College of Engineering, Israel

Abstract:

Alzheimer's disease (AD) and dementia with Lewy bodies (DLB) are the two most well-
known types of dementia. These types share similar symptoms and traits, particularly in 
the early stages, which might cause DLB to be mistaken for AD and vice versa. Although 
neither of these neurological disorders can be specifically treated with medicine, accurate 
and objective diagnosis of DLB and AD is of great clinical importance since it gives the 
doctors a routine, objective test to back up their diagnoses and enable them to targeted 
therapy that can delay the onset of these dementias' symptoms over time, thereby 
enhancing patients' quality of life. 

The objective is to assess the potential of mid-infrared (IR) spectroscopy-based machine 
learning algorithms as a sensitive method to detect small changes in the biochemical 
structures that accompany the onset of AD and DLB using a straightforward peripheral 
blood test. White blood cells and plasma from 56 individuals—26 controls, 20 AD patients, 
and 10 DLB patients—were measured using IR microscopy, and the measured spectra were 
analyzed using a support vector machine.

Our encouraging results show that it can distinguish between dementia (AD and DLB) 
and controls with a success rate of 86%, and  yields a success rate higher than 93%, to 
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discriminate between DLB and AD patients.  The encouraging success of this method 
enables us to suggest a novel, simple, and useful tool for mental health practitioners that 
can improve the precision and objectivity of diagnoses of AD and DLB.

Regulation of NO/ROS Redox Signaling via 8-nitro-cGMP Formation by 
nNOS Splice Variants and its Potential Involvement in Parkinson's disease-like 
Neurotoxicity
Shingo Kasamatsu*1, Kumiko Masuda1, Hiroyasu Tsutsuki2, Tomoaki Ida3, Tsuyoshi 
Takata3, Motohiro Nishida4, Yasuo Watanabe5, Tomohiro Sawa2, Takaaki Akaike3, and 
Hideshi Ihara1

1Osaka Metropolitan University, Japan
2Kumamoto University, Japan
3Tohoku University, Japan
4National Institutes of Natural Sciences, Japan 
5Showa Pharmaceutical University, Japan

Abstract:

We previously demonstrated different expression patterns of the neuronal nitric oxide 
synthase (nNOS) splicing variants, nNOS-μ and nNOS-α, in the rat brain; however, their 
exact functions are not fully elucidated.  To investigate the role of NO/reactive oxygen 
species (ROS) redox signaling regulated by nNOS splicing variants in Parkinson's disease-
like neurotoxicity, we used 1-methyl-4-phenylpyridinium (MPP+) treatment (a model of 
Parkinson's disease).  In vitro studies using recombinant nNOS enzymes demonstrated that 
nNOS-μ produced NO, as did nNOS-α, in the presence of tetrahydrobiopterin (BH4), an 
important cofactor for the enzymatic activity.  However, nNOS-μ generated more NO 
and less superoxide than nNOS-α in the absence of BH4.  MPP+ treatment induced more 
ROS production in nNOS-α-expressing PC12 cells than in those expressing nNOS-μ, 
which correlated with the intracellular production of 8-nitroguanosine 3′ ,5′ -cyclic 
monophosphate (8-nitro-cGMP), a downstream messenger of nNOS redox signaling, 
and apoptosis in these cells.  In rat cerebellar granule cells, MPP+ treatment enhanced 
8-nitro-cGMP formation and subsequently induced S-guanylation and activation of H-Ras, 
following the elevation of extracellular signal-regulated kinase (ERK) phosphorylation.  
Pretreatment with a mitogen-activated protein kinase kinase inhibitor attenuated MPP+-
induced ERK phosphorylation and the neurotoxicity.  In conclusion, we demonstrate for 
the first time that NO/ROS redox signaling via 8-nitro-cGMP formation is involved in 
MPP+-induced neurotoxicity and that 8-nitro-cGMP activates H-Ras/ERK signaling.  Our 
results indicate a novel mechanism underlying MPP+-induced neurotoxicity, and therefore 
contribute novel insights to the mechanisms underlying Parkinson's disease.

Some Structural Modifications to Donepezil to Improve Inhibitory Activity Against 
AChE and In silico Medicinal evaluations 
Songül Şahin
Ondokuz Mayıs University, Turkey
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Abstract:

In the current study, we designed new donepezil-derived molecules to enhance the 
inhibitory effect against AChE. By modifying some fragments of the donepezil, 16 new 
molecules were created. The designed molecules were docked to AChE, and the docking 
scores were determined. It was found that seven of the sixteen molecules studied had 
higher scores than donepezil. Besides that, the physicochemical properties and toxicity 
analyses of the seven molecules were studied using in silico tools, and they were compared 
to donepezil. We obtained satisfactory results with the new candidates (M3, M10, M12, 
M13, M14, M15, and M16) for AChE inhibitory activity. We recommend organic chemists 
to synthesize them and test these new molecular structures in vivo and in vitro activities.

 

Ischemic Stroke during Bevacizumab Treatment 
Stavropoulou De Lorenzo Sotiria1*, Koutsodonti Despoina1, Lahanis Stefanos2, Prof. 
Papanagiotou Panagiotis3, Ntoskas Triantafyllos4

Naval Hospital of Athens, Greece

Abstract:

A 25-year-old female presented with periodical right upper limb hypoesthesia and the 
radiological imaging revealed the presence of an extended AVM in the right frontoparietal 
region (Spetzler-Martin grade IV). The patient underwent two partial embolisms and received 
antiepileptic medication. Four years later, due to a significant increase in the frequency 
of seizures which did not respond to antiepileptic medication, the patient underwent 
gamma-knife radiosurgery. Eight months post operatively, there was a significant increase 
in the frequency of seizures and brain MRI revealed the presence of radiation necrosis and 
severe cerebral edema for which the patient received corticosteroids for three months and 
additional antiepileptic treatment was prescribed. Due to the absence of both clinical and 
radiological improvement, the patient received 4 cycles of therapy with bevacizumab. In-
between the 3rd and 4th cycle the patient presented with left hemiplegia. Brain MRI revealed 
the presence of ischemic stroke in the acute-subacute phase, located at the periventricular 
and deep white matter of the right frontal lobe. Bevacizumab is a monoclonal antibody 
which is being largely used in oncology for the treatment of several cancers. The use 
of bevacizumab in oncological patients has been related to an increased risk of stroke. 
According to the bibliography, the treatment of severe post radiation cerebral edema with 
bevacizumab is highly efficient and it is not associated with an increase in the risk of stroke 
in these patients. However, we present the case of a non-oncological patient who suffered 
a stroke while being treated with bevacizumab.

Tele-rehabilitation Project in Patients with Severe Brain Injuries Outcome using 
Khymeia Virtual Reality Programs
Ylenia Tripovic*, Anna Lottarini,  Fabrizio Farina,  Sara  Ferri, Giulia Mandosi, Sara 
Marchetti, Camilla Pantaleone, Ilaria Sciarrini, Giancarlo  Graziani, Cristina Nigito
Centro Adelphi ASLRM1, Italia 
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Abstract:

Background and Aims: The American Thomas Bird, in the 70s, introduced the term 
"telemedicine" to indicate the practice of medicine without physical contact between 
doctor and patient, using an interactive and multimedia communication system.

On 17 December 2020, the state-regions conference drafted a document "National 
guidelines for the provision of tele-rehabilitation benefits and services by health professions”, 
which regulates telemedicine and telerehabilitation in the Italian territory.

TR replaces the traditional face-to-face patient-rehabilitator approach.

In the present study, we propose the analysis of 15 clinical cases of patients with GCA, 
attending the Adelphi Day Center, Pad 12 Hosp. Santa Maria della Pietà, ASL ROMA 1, 
included in the home motor and cognitive telerehabilitation program, highlighting the 
benefits of these structured treatments.

In the cases examined in the Adelphi Center, in the period between February 2021 and 
December 2022, tele-rehabilitation in GCAs proved to be one of the therapeutic pathways 
capable of producing greater results in the short/medium term.

In our study, the 15 selected patients, 13 males and 2 females, aged between 40 and 60 
years, with injuries of traumatic origin, had access to telerehabilitation 5 times a week for 
one hour of individual treatment, for a total of 3 months of rehabilitation cycle, assisted by 
a team composed of a physiotherapist, a psychologist and an educator.

The aim of this study is to demonstrate how the use of information technology can enable, 
restore or improve the psychophysical functioning of people with GCA outcomes of any 
age with disabilities or disorders of various entities.

Methods: The technology used for Tele-rehabilitation interventions consists of: 1) Home-
kit case containing sensors, tablet, touch pen, 2) Telecockpit station for remote monitoring.

The program makes use of virtual environments with software created for the execution and 
monitoring of physiotherapy and cognitive exercises specifically selected for the individual 
patient who is evaluated before the start of the project and at its conclusion through a 
battery of neuropsychological tests (MMSE ; ENB-2 ; ASQ ; CDQ) and physiotherapy 
(BERG; Asworth ; Tinetti ) .

The patients made daily connections of 1 hour, for a period of 3 months, carrying out 2 
physiotherapy accesses, 2 cognitive accesses and one psychological accesses per week.

Results: The TRZ protocol has shown promising results in improving the health and quality 
of life of patients and their caregivers.

The home location of the trainings guarantees the patient the serenity of being in a familiar 
context, the absence of distractors, the absence of the increase in stress due to getting 
ready and leaving the house to reach the place of rehabilitation.

The one-to-one relationship with the therapist allows for greater concentration and 
motivational commitment on the part of the patient.

In the analysis of the motor data, we found a significant increase in the degrees of flexion, 
extension and lateral inclination in the movements of the trunk and in the stability of the 
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upper limb subjected to training.

As regards the cognitive data recorded by the machine itself and the analysis of the 
neuropsychological retests, we have found an improvement in attention, memory, praxic 
skills, speed of execution, reduction of the average error.

From a psychological point of view, the patients reported an absence of a sense of 
abandonment, a reduction in performance anxiety, higher levels of attention and an 
improvement in performance.

Conclusions: The use of TRZ technology in rehabilitation and maintenance of residual 
capacities for GCA patients, provides multiple functional factors for a planned and 
structured use.

Tele-rehabilitation allows the use of a personalized approach to care, since the whole 
protocol is created specifically on the needs, abilities and needs of the individual patient.

It allows the reduction of the costs of the National Health Service, encouraging the 
continuity of care and the reduction of the time spent in hospitals (Caltagirone, 2008).

It provides the patient and his family with centrality in the rehabilitation process, as well 
as continuity of care.

The innovative home tele-rehabilitation model of the ASL ROMA 1 integrates traditional 
home assistance and rehabilitation activities with those provided through new information  
technological solutions. 

Evaluating Frontoparietal Network Topography for Diagnostic Markers of 
Alzheimer’s Disease 
Bayard Rogers
University of Glasgow

Abstract:

Numerous prospective biomarkers are being studied for their ability to diagnose various 
stages of Alzheimer’s disease (AD). High-density electroencephalogram (EEG) methods 
show promise as an accurate, economical, non-invasive approach to measuring the electrical 
potentials of brains associated with AD. These event-related potentials (ERPs) may serve 
as clinically useful biomarkers of AD. Through analysis of secondary data, the present 
study examined the performance and distribution of N4/P6 ERPs across the frontoparietal 
network (FPN) using EEG topographic mapping. ERP measures and memory as a function of 
reaction time (RT) were compared between a group of (N = 63) mild untreated AD patients 
and a control group of (N = 73) healthy age-matched adults. A concurrent cross-modal 
associative memory test and 128-channel high-density EEG facilitated data collection. By 
targeting select frontal and parietal EEG reference channels based on N4/P6 component 
time windows and positivity; our findings demonstrate statistically significant group 
variations between controls and patients in N4/P6 peak amplitudes and latencies during 
cross-modal testing, though there was no interaction effect. Our results also support that 
the N4 ERP might be stronger than its P6 counterpart as a possible candidate biomarker. 
We conclude by visually mapping FPN integration existent in healthy controls yet absent 
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in AD patients during cross-modal memory tasks. The implications and limitations of 
these findings are discussed, as are foundations for future research in exploring processes 
and strategies that lead to identifying clinically useful biomarkers for the detection and 
treatment of AD. 

 

Effect of Fitness Qigong on Gait of Patients with Parkinson's disease
Betchy
Beijing Sport University, China

Abstract:

Background and Purpose：Parkinson's disease (PD) is a neurodegenerative disease 
commonly seen in the elderly, which can lead to gait disorder and depression, and seriously 
affect the quality of life of patients. As a non-drug intervention for the adjuvant treatment 
of Parkinson's disease, exercise has a good effect on the improvement of gait disorder, 
balance loss and fall in patients with Parkinson's disease. Fitness Qigong is a traditional 
Chinese health exercise, which belongs to aerobic and slow exercise and is easy to learn and 
practice. This study intends to test the gait characteristics of Parkinson's disease patients 
before and after fitness Qigong exercise, so as to explore the effect of fitness Qigong 
exercise on the improvement of movement symptoms of Parkinson's disease patients.

Methods: In this paper, the influence of fitness Qigong exercise on Parkinsonism gait was 
analyzed by the method of literature data.

Results and discussion: Fitness Qigong exercise can help improve the stride length and 
walking speed of patients with Parkinson's disease, increase stride time and reduce stride 
length variability, improve walking function, prevent fall and increase walking safety. Panic 
gait was significantly reduced and walking ability was improved, thus reducing the risk of 
falling.

Conclusion: Fitness Qigong exercise can improve the gait disorder of PD patients to a 
certain extent. It can effectively improve the walking ability and movement ability of PD 
patients in daily and emergency situations and improve their movement disorder symptoms.

A Pooled Analysis of Preoperative Inflammatory Biomarkers to Predict 90-Day 
Outcomes in Patients with an Aneurysmal Subarachnoid Hemorrhage: A Single-
center Retrospective Study
Fa Lin*, Runting Li, and Xiaolin Chen
Department of Neurosurgery, Beijing Tiantan Hospital, Capital Medical University, Beijing, China 

Abstract:

An inflammatory response after an aneurysmal subarachnoid hemorrhage (aSAH) has 
always been in the spotlight. However, few studies have compared the prognostic impact 
of inflammatory biomarkers. Moreover, why these inflammatory biomarkers contribute 
to a poor prognosis is also unclear. We retrospectively reviewed aSAH patients admitted 
to our institution between January 2015 and December 2020. The 90-day unfavorable 
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outcome was defined as modified Rankin scale ≥ 3. Independent inflammatory biomarker-
related risk factors associated with 90-day unfavorable outcomes were derived from a 
multivariate analysis. ROC curve analysis was conducted to identify the best cut-off value. 
Then, patients were divided into two groups according to each biomarker’s cut-off value. 
To eliminate the imbalances in baseline characteristics, propensity score matching (PSM) 
was carried out. A total of 543 patients were enrolled in this study and 96 (17.7%) patients 
had unfavorable 90day outcomes. A multivariate analysis showed that the white blood cell 
count, the systemic inflammation response index, the neutrophil count, the neutrophil-
to-albumin ratio, the monocyte count, and the monocyte-to-lymphocyte ratio were 
independently associated with 90-day unfavorable outcomes. The WBC count showed the 
best predictive ability (area under the curve (AUC) = 0.710, 95% CI = 0.652–0.769, p < 0.001). 
After PSM, almost all abnormal levels of inflammatory biomarkers were associated with a 
higher incidence of pneumonia during hospitalization. The WBC count had the strongest 
association with poor outcomes. Similar to nearly all other inflammatory biomarkers, the 
cause of poor prognosis may be the higher incidence of in-hospital pneumonia. 

Pharmacotherapy of Schizophrenia According to Single Nucleotide Polymorphisms 
of Risk Genes in Schizophrenia 
Felix-Martin Werner1, Rafael Coveñas2 

1Grone Gesundheitsakademie Weimar, Germany 
2Institute of Neurosciences of Castilla and León, University of Salamanca, Spain

Abstract:

Schizophrenia has a genetic etiology in about 80% of patients concerned. Table 1 summarizes 
some important risk genes, the SNPs of the risk genes and an improved therapeutic effect 
or a lack of efficacy regarding a specific antipsychotic drug. The rs 165599 SNP of the 
COMT gene is connected with a higher therapeutic efficacy of risperidone, whereas 
another SNP of this risk gene is linked with a pharmacotherapy resistance. The GAD 67 
gene is associated with a disturbed GABAergic neurotransmission, and in the hippocampus, 
GABAergic neurons which coexist with CCK weakly inhibt D2 dopaminergic neurons. The 
neuregulin-1 gene is linked with a glutamatergic dysfunction via NMDA receptors and an 
increased activation of the D2 receptor. The DAOA gene encodes as well a glutamatergic 
dysfunction via NMDA receptors. The SNPs of the D2 receptor (rs 1801028) and D3 
receptor (rs 6280) genes are correlated with a better therapeutic efficacy of risperidone, 
whereas the SNPs (rs 4680 and rs 1800497) of the D2 receptor gene are more frequently 
found in patients with a pharmacotherapy resistance. In this review, the neural networks 
in the mesolimbic system, hippocampus and prefrontal cortex are updated. In the future, 
it is of importance to examine the SNPs of schizophrenic patients in order to differentiate 
patients with a better response to a specific antipsychotic drug and patients with a 
pharmacotherapy resistance. The latter patients could be treated with the antipsychotic 
drug clozapine and an additional therapy with cariprazine, a partial D2 and D3 receptor 
agonist.
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Association between Inflammatory Conditions and Alzheimer’s disease Age of 
Onset in Down Syndrome
Florence Lai1*, Nathaniel Mercaldo2, Cassandra M. Wang3, Giovi G. Hersch4, Herminia 
Diana Rosas1,2

1Harvard Medical School, Massachusetts General Hospital, USA
2Center for Neuroimaging of Aging and Neurodegenerative Diseases, Athinoula A. Martinos Center for 
Biomedical Imaging, USA
3Harvard College, Harvard University, USA
4College of Arts and Sciences, Boston University, USA

Abstract:

Adults with Down syndrome (DS) have an exceptionally high prevalence of Alzheimer 
disease (AD) with an earlier age of onset compared with the neurotypical population. In 
addition to beta amyloid, immunological processes involved in neuroinflammation and in 
peripheral inflammatory / autoimmune conditions are thought to play important roles in 
the pathophysiology of AD. Individuals with DS also have a high prevalence of autoimmune 
/ inflammatory conditions which may contribute to an increased risk of early AD onset, but 
this has not been studied. Given the wide range in the age of AD onset in those with DS, 
we evaluated the relationship between the presence of inflammatory conditions and the 
age of AD onset.  We performed a retrospective study on 339 adults with DS, 125 who 
were cognitively stable (CS), and 214 with a diagnosis of AD. Data were available for six 
autoimmune conditions (alopecia, celiac disease, hypothyroidism, psoriasis, diabetes, and 
Vitamin B12 deficiency) and for one inflammatory condition, gout. Gout was associated 
with a significant delay in the age of AD onset by more than 2.5 years.  Our data suggests 
that inflammatory conditions may play a role in the age of AD onset in DS. 

GABRB2, A Key Player in Neuropsychiatric disorders and Beyond
Manel Barki1 and Hong Xue1,2*

1Center for Cancer Genomics, School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical 
University, Nanjing, Jiangsu, China
2Division of Life Science and Applied Genomics Center, Hong Kong University of Science and Technology, 
Clear Water Bay, Hong Kong, China

Abstract:

The GABA receptors represent the main inhibitory system in the central nervous system 
that ensure synaptogenesis, neurogenesis, and the regulation of neuronal plasticity 
and learning. GABAA receptors are pentameric in structure and belong to the Cys-loop 
superfamily. The GABRB2 gene, located on chromosome 5q34, encodes the β2 subunit that 
combines with the α and γ subunits to form the major subtype of GABAA receptors, which 
account for 43% of all GABAA receptors in the mammalian brain. Each subunit probably 
consists of an extracellular N-terminal domain, four membrane-spanning segments, a 
large intracellular loop between TM3 and TM4, and an extracellular C-terminal domain. 
Alternative splicing of the RNA transcript of the GABRB2 gene gives rise at least to four 
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long and short isoforms with dissimilar electrophysiological properties. Furthermore, 
GABRB2 is imprinted and subjected to epigenetic regulation and positive selection. It has 
been associated with schizophrenia first in Han Chinese, and subsequently validated in 
other populations. Gabrb2 knockout mice also exhibited schizophrenia-like behavior and 
neuroinflammation that were ameliorated by the antipsychotic drug risperidone. GABRB2 
was also associated with other neuropsychiatric disorders including bipolar disorder, 
epilepsy, autism spectrum disorder, Alzheimer’s disease, frontotemporal dementia, 
substance dependence, depression, internet gaming disorder, and premenstrual dysphoric 
disorder. Recently, it has been postulated that GABRB2 might be a potential marker for 
different cancer types. As GABRB2 has a pivotal role in the central nervous system and 
is increasingly recognized to contribute to human diseases, further understanding of its 
structure and function may expedite the generation of new therapeutic approaches.

Effects of Traditional Chinese Exercise on the Physical and Mental Health of Stroke 
Patients: a Meta-analysis Based on Randomized Controlled Trail
Jingyuan Han, Hailong Li, Hui Yang*
Chinese Exercise For Life Enhancement Division, Chinese Martial Arts College, Beijing Sport University, 
Beijing, China 

Abstract:

Purpose: In recent years, traditional Chinese exercise has gradually become a means of 
exercise rehabilitation for stroke patients, and this study aims to systematically evaluate 
the impact of traditional Chinese exercise on the physical and mental health of stroke 
patients  

Patients and methods: Using computer searches PubMed, Web of Science, EBSCO, 
China National Knowledge Infrastructure (CNKI), Wan Fang Database, China Science 
and Technology Journal Database to obtain published randomized controlled Trails (RCT) 
related to stroke patients with traditional Chinese exercise that meet the evaluation criteria 
from the establishment of the database until September 2022. After a literature quality 
evaluation, RevMan5.4 was used for data processing.  

Results: A total of 28 RCTs were included. The results of meta-analysis showed that 
the motor function [MD=5.69, 95% CI (4.88, 6.49), P<0.001], the equilibrium function 
[MD=5.25, 95% CI (4.92, 5.58), P<0.001], mental health [MD=-3.46, 95% CI (-3.96, -2.98), 
P<0.001] were better than the control group.  

Conclusion: The soothing traditional Chinese exercises based on Tai Chi and Health Qigong 
can improve the physical and mental health of stroke patients at the same time, and it is 
recommended to increase such exercises in the rehabilitation of stroke patients in the future.

Down Syndrome and Dementia: Monitoring Cognition and Clinical Change
Jordan Harp*1,2, Sheliza Ali1,2, Lisa Koehl3, Kathryn Van Pelt4, Elizabeth Head5, Mark 
Mapstone5, Bradley Christian6, Ben Handen7, David Powell1, Erin Abner1,2, Frederick 
Schmitt1,2
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1University of Kentucky College of Medicine, USA
2Sanders-Brown Center on Aging, USA
3Montana Neuropsychological Associates, USA
4Synaptek LLC, USA
5University of California—Irvine, USA
6University of Wisconsin, USA
7University of Pittsburgh, USA

Abstract:

Down syndrome (DS; trisomy 21) is a genetic neurodevelopmental condition that 
predisposes individuals to develop dementia due to Alzheimer and other pathologies, 
generally at a much younger age than is seen in typically developing individuals. This 
presentation will review historical and recent work to study the contributions of 
neuropathology to dementia in the context of DS, current issues in measurement and 
monitoring of cognition and dementia status in the DS population, and ongoing multi-site 
efforts to identify early biomarkers of cognitive and functional decline in parallel cohorts 
of adults with DS. Specifically presented will be highlights from the Alzheimer’s and Down 
Syndrome (ADS) cohort study at the Sanders-Brown Center on Aging at the University of 
Kentucky, as well as the multi-site Alzheimer’s Biomarker Consortium—Down Syndrome 
(ABC-DS).

Mitochondria Transfer for Intercellular Communication and Stroke Therapy
Kazuhide Hayakawa
Neuroprotection Research Laboratories, Departments of Radiology, Massachusetts General Hospital and 
Harvard Medical School, Charlestown, MA, USA

Abstract:

Mitochondria actively participate in the regulation of cell respiratory mechanisms, 
metabolic processes, and energy homeostasis in the central nervous system (CNS). 
Because of the requirement of high energy, neuronal functionality and viability are largely 
dependent on mitochondrial functionality. In the context of CNS disorders, disruptions of 
metabolic homeostasis caused by mitochondrial dysfunction lead to neuronal cell death 
and neuroinflammation. Therefore, restoring mitochondrial function becomes a primary 
therapeutic target. Recently, accumulating evidence suggests that active mitochondria are 
secreted into the extracellular fluid and potentially act as non-cell-autonomous signals 
in CNS pathophysiology. Here, we will present our findings that implicate the presence 
of cell-free extracellular mitochondria and the critical role of intercellular mitochondrial 
transfer from astrocytes to adjacent damaged neurons in stroke. We also discuss isolated 
mitochondrial transplantation as a novel therapeutic intervention in stroke and the future 
perspectives.
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Oropharyngeal Dysphagia as the Main Expression of Amyotrophic Lateral Sclerosis
M. Rugaitienė1, G. Damulevičienė1, V. Lesauskaitė1, I. Ulozienė2

1Clinical Department of Geriatrics, Lithuanian University of Health Sciences (LSMU)
2Department of Otorhinolaryngology, Lithuanian University of Health Sciences (LSMU)

Abstract:

Amyotrophic lateral sclerosis (ALS) is the most common form of motor neuron disease. 
Only about 10% of ALS patients survive more than 10 years. Clinical studies show that 
multidisciplinary care statistically significantly improves survival compared to neurological 
care. ALS tends to manifest as limb weakness, but some patients present with bulbar 
symptoms, such as dysphagia and dysarthria. In rarer cases, the main symptom of ALS is 
oropharyngeal dysphagia. Respiratory muscle weakness is a relatively rare symptom at the 
onset of this disease and may lead to a fatal outcome due to aspiration pneumonia within 
about 1.4 years. These reasons led to a particularly complicated diagnosis of ALS in a 
66-year-old Caucasian female patient complaining of dyspnea and coughing while drinking 
water. Notably, dyspnea is only present in one out of four treatment-seeking patients, and 
the course of ALS is non-specific. For these reasons, the diagnosis took an entire year while 
the patient underwent many tests and visited many specialists. However, the diagnosis 
was only made at a late stage of the disease. At present, the patient is almost unable to 
swallow food, water, or saliva, and is at a very high risk of aspiration, but refuses to have a 
percutaneous endoscopic gastrostomy performed. The objective of this case report is to 
highlight the fact that a symptom as simple as difficulty swallowing may be the result of 
severe disease, a frequent outcome of which is death.

Relationship of Length of Disease and Levels of Anxiety and Depression in Persons 
with Multiple Sclerosis during the COVID-19 Pandemic
Laura K. Odom, Gary A. Thomas, Ian S. Zagon, Patricia J. McLaughlin
Penn State University College of Medicine, USA

Abstract:

Multiple sclerosis (MS) is a chronic neurological illness that impacts approximately 2.8 million 
individuals worldwide.  The early age of onset (20-30 years), as well as the reduced quality of 
life related to the extended timeline of MS often leads to anxiety and depression.  In 2020, 
severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2) caused a widespread 
infectious disease leading to the COVID-19 pandemic. The Centers for Disease Control and 
Prevention in the United States announced that individuals on immune-modulating drugs, 
such as those frequently prescribed for MS, are at increased risk for SARS-CoV-2.  The 
combination of high SARS-CoV-2 risk status and unknowns related to immunotherapy and 
long-term disease outcomes was postulated to lead to increased anxiety and depression 
in persons with MS (PwMS). This study was undertaken to determine whether there were 
relationships between length of disease and the levels of anxiety and depression in a small 
population of PwMS in central Pennsylvania.  The study protocol (#9784) was approved by 
the Penn State University College of Medicine Institutional Review Board, Human Subjects 
Protection Office; data were collected between January 2021 and July 2022.  Participants 
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completed a single page of demographics and 2 surveys on anxiety or depression. Anxiety 
and depression were measured by the Hospital Anxiety and Depression Scale (HADS), 
which provides a reliable self-assessment for indicators of anxiety (HADS-A) or depression 
(HADS-D) in the previous one week. In addition, the Multiple Sclerosis Specific Beck 
Depression Inventory (MS-BDI) that queries specific qualities associated with depression 
including sadness, pessimism, sense of failure, and loss of interest specific to PwMS was 
included. Data were analyzed by two-tailed t-test, ANOVA, or chi-square using GraphPad 
Prism software. In this study based on 150 returned surveys, the gender ratio was 3.6:1 
female to male, the age range was 41 to 75 years, and the mean length of disease (LOD) 
was 16.8 years (range 1-50 years).  There was a significant difference (p=0.009) in mean 
HADS-A scores for PwMS with LOD of less than or equal to 15 years (7.1 ± 0.48) in 
comparison to PwMS who had the disease for longer than 15 years (5.24 ± 0.55).   Scores 
on the depression-related surveys, HADS-D or MS-BDI, did not differ based on LOD.  Of 
the respondents that had MS for 15 years or less, 53 were female and had HADS-A scores 
of 7.0±0.6, a value that did not differ from male PwMS (score =6.7±1.0).  In conclusion, 
the length of disease has an impact on anxiety scores for both male and female PwMS 
suggesting that shorter period of time with MS resulted in greater levels of anxiety relative 
to those PwMS who had the disorder for greater than 15 years. More studies are needed 
to determine how specific durations interface with treatment, age, and sex.  

Prevention of Dementia, Alzheimer’s diseases, Solid Water Particles, and Quantum 
Chinese Medicine
Shui Yin Lo
Quantum Health Research Institute, Pasadena, CA 91107, USA

Abstract:

As a person gets older, his brain shrinks, and heats up. It can be seen as inflammation of 
the brain, and is measured numerically by infrared imaging device at acupoints SJ 21 at 
the center of the ear, and GB14, at the forehead.  A new high-tech product Solid- Water- 
Particles (SWP) that derived from the synthesizing Chinese Medicine with quantum 
physics is found to be constituents of Meridians. Drinking SWP will repair blockage of the 
meridians, and enable qi and blood flow freely. When organs get sufficient nutrients, they 
will return normally. Inflammation of organs will be reduced and the shrinking of the brain 
will stop. Dementia and Alzheimer’s diseases will be prevented. Twenty cases have been 
studies, the reduction of the brain from drinking SWP are shown in infrared images of the 
the brain at acupoints SJ 21 and GB 14.

Non-pharmacological Therapeutic Strategies for Alzheimer’s, Parkinson’s and 
Huntington’s diseases
Suren A. Tatulian
Department of Physics and Burnett School of Biomedical Sciences, University of Central Florida, Orlando, 
Florida, USA
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Abstract: 

Given the challenges in producing effective, disease-modifying drugs for the major 
neurodegenerative conditions, such as Alzheimer’s, Parkinson’s, and Huntington’s diseases 
(AD, PD, HD), nonpharmacological procedures may offer alternative curative approaches. 
Magnetic resonance-guided focused ultrasound has emerged as a noninvasive surgical 
tool for treatment of various brain diseases. It allows controlled opening of the blood-brain 
barrier, reduces amyloid and tau pathologies, and enhances hippocampal parenchyma 
in AD. Deep brain stimulation (DBS) is an approved procedure for treatment of PD and 
some other neurological conditions. Around 15 clinical trials of DBS on AD subjects have 
shown improvement in cognition and memory and enhancement of social performance. 
Stimulation by photo- or acoustic- oscillations of 20-50 Hz frequencies reduced amyloid 
and tau pathologies and improved the memory of AD mouse models, and at least one AD 
clinical trial is underway. Antisense oligonucleotide–based technologies are on the rise 
for treatment of neurodegeneration. An antisense drug HTTRx, i.e., DNA oligonucleotide 
that binds to disease-related mRNA and promotes its degradation by endogenous RNase, 
proved successful in HD clinical trials. The antisense therapy, as well as gene silencing 
strategies, hold promise for neurodegenerative disorders. Pluripotent stem cell (PSC) 
therapy has shown promise in treating PD. Grafting of human PSC-derived dopaminergic 
progenitor cells into the forebrain of primate or rodent models of PD resulted in significant 
behavioral improvement. Mesenchymal stem cells are able to differentiate into a variety of 
cell types, including neurons, and currently active clinical trials are aiming to use these cells 
for treatment of neurodegeneration.

Long COVID: Literature Review and Comparison of Impacts, and Pathophysiology, 
to Neurological Disorders Including Chronic Fatigue Syndrome/Myalgic 
Encephalitis, Multiple Sclerosis and Dementia
Valerie L Jewells1*, Zev Makamura2, John M Baratta3, Louise Rambo King3, Jorge D 
Oldan1, Monica M Diaz4, and Thomas Egan5

1University of North Carolina, Department of Radiology, Chapel Hill NC
2University of North Carolina, Department of Psychiatry, Chapel Hill, NC
3University of North Carolina, Long COVID Recovery Clinic, serving from Departments of Physical 
Medicine and Rehabilitation and Internal Medicine, Chapel Hill, NC
4University of North Carolina, Department of Neurology, Chapel Hill, NC
5University of North Carolina, Department of Thoracic Surgery, Chapel Hill, NC

Abstract:

Theories and proposed mechanisms for Long COVID (LC) development from COVID-19 (C-
19), (previously called Encephalitis Lethargica with other entities) include 1) Viral-induced 
auto-immunity and immune reaction impacting the neurovascular unit/Blood Brain barrier, 
microglia and CNS receptors 2) Direct invasion by the virus via the olfactory epithelium 
and/or nervus terminalis ACE2 receptor uptake and 3) reactivation of the Epstein Bar or 
other Viruses with SARS-CoV-2 infection.   LC is reported to occur in up to 30% of patients 
who contract C-19. The majority of LC individuals were not hospitalized. LC impacts 
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include; symptoms of dementia, obsessive compulsive disorder, anxiety, suicidality, post-
traumatic stress disorder, and depression as well as post-exertional malaise and reduced 
occupational productivity.  These symptoms have resulted in the formation of LC clinics 
to treat patients.  This significant negative impact upon people’s lives however has the 
potential to improve insight into other neurological disease processes.

In this talk will be discussed current literature and probabilities of these mechanisms 
including the lack of disease visualization on magnetic resonance imaging (MRI).  Also 
discussed are similarities between LC and other neurological diseases clinically and at 
cellular levels including chronic fatigue syndrome/myalgic encephalitis, multiple sclerosis, 
neurocognitive/psychiatric illnesses, and dementia. These disease processes have 
underlying immunological similarities and underlying genetic markers including, but not 
limited to APOE4.  There will also be discussed presumed and known impacts upon the 
glymphatic system, immune cellular markers (CSF/serum), cells/receptors that underlie 
these processes and how current LC therapy/ methods of prevention are related to these 
pathophysiological mechanisms.

G2019S-LRRK2 Induces Neurovascular Abnormalities in a Mouse Model of 
Parkinson disease
Wanli W. Smith1,*, Bo Ning1, Chunming Gu2,3,4, Jiadi Xu3,4, Adnan Bibic3,4, Peter C.M. van 
Zijl3,4, Christopher A. Ross1,5,6, Jun Hua3,4

1Department of Psychiatry and Behavioral Sciences, Johns Hopkins University School of Medicine, 
Baltimore, Maryland, USA
2Department of Biomedical Engineering, Johns Hopkins University School of Medicine, Baltimore, 
Maryland, USA
3Department of Radiology, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA
4F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, Maryland, 
United States
5Department of Neuroscience and Pharmacology, Johns Hopkins University School of Medicine, 
Baltimore, Maryland, USA
6Department of Neurology, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA

Abstract:

Parkinson's disease (PD) is a common neurodegenerative disease characterized by motor 
impairments resulting from midbrain dopamine (DA) neuron loss. Mutations in LRRK2 cause 
genetic PD and contribute to sporadic PD. Here, we used LRRK2-G2019S transgenic mouse 
model to investigate abnormalities in arteriolar cerebral blood volume (CBVa) in various 
brain regions using the inflow-based vascular-space-occupancy (iVASO) MRI technique. 
CBVa was measured in the substantia nigra (SN), olfactory cortex and prefrontal cortex. 
Alterations in the blood volume of small arteries and arterioles (CBVa) were detected in 
the G2019S-LRRK2 mouse model of PD. Compared to non-transgenic mice, G2019S-
LRRK2 mice at clinical stage showed decreased CBVa in the SN, but increased CBVa in 
olfactory and prefrontal cortex in both male and female groups. On contrast, WT-LRRK2 
mice showed no change in CBVa in the SN (male and female), the olfactory (female) and 
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prefrontal (female) cortex, but a slight increase in CBVa in the olfactory and prefrontal 
cortex in the male group only.   These changes in CBVa in the SN and the cortex in G2019S-
LRRK2 mice was corresponding with PD pathology. Our results suggest the potential value 
of CBVa as a marker for clinical PD studies.

Mechanism of Curcumin in Mitigating Oxygen-glucose Deprivation/reperfusion-
Induced Endothelial Cell Injury through JAK/STAT3 Pathway
Wei Li1*, Suthiluk Patumraj2

1The Second Affiliated Hospital of Kunming Medical University, China 
2Chulalongkorn University, Thailand

Abstract: 

Reperfusion is the only approved therapy for acute ischemic stroke; however, it can cause 
deteriorated responses to aggravate brain damage, including declined infarction volume, 
brain edema and blood brain barrier (BBB) disruption. Endothelial layer is the primary 
defense of BBB, the dysfunction of endothelial cells is the hallmark of BBB disruption in 
cerebral ischemia/reperfusion (I/R) injury. In our previous study we demonstrated that 
curcumin supplementary could significantly alleviated cerebral I/R injury by attenuating 
BBB disruption, Which related with anti-inflammation and anti-oxidative stress properties 
of curcumin in middle cerebral artery occlusion rat. To further explore the mechanism 
of curcumin protect the BBB integrity against cerebral I/R injury in vitro. This study was 
conducted to detect the action of curcumin in alleviating oxygen-glucose deprivation/
reperfusion (OGD/R) induced injury in human brain microvascular endothelial cells 
(HBMVECs). The OGD/R cell viability, and ROS levels were examined by CCK8 and flow 
cytometry. IL-1β, IL-6, and TNF-ɑ level were measured by ELISA. JAK/STAT3 pathway-
related protein levels were measured by Western blotting. OGD/R treatment triggered 
oxidative stress and inflammatory responses, manifested as raised ROS and inflammatory 
factor levels, weakened cell viability, while curcumin attenuated the above OGD/R-
induced injury. Meanwhile the OGD/R-induced activation of the JAK/STAT3 pathway was 
significantly inhibited by curcumin. Conjointly, curcumin probably impeded the JAK/STAT3 
pathway to suppress oxidative stress and inflammatory response, thereby palliating OGD/
R-induced HBMVEC injury, furthermore to perform its protective effect of against cerebral 
I/R induced BBB disruption.  

Effect of Health Qigong Exercises on Heart Rate Variability in Patients with 
Parkinson's disease
XiaoLei Liu*, Meiling Wang, Siqi Tang 
Chinese Traditional Regimen Exercise Intervention Research Center, Chinese Martial ArtsCollege, Beijing 
Sport University, Beijing, China

Abstract:

Background and Purpose: Parkinson’s disease (PD) is a common neuronal degeneration 
disease, whose patients presented clinically with rigidity, muscle tremors, slowness of 
movement and postural instability. There are many medical treatment methods that can 
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be used to prevent and treat Parkinson's disease, but they do not cure it and may cause 
the dependency of PD patients on these methods. In recent years, physical exercise as 
an adjuvant therapy and relief method is becoming mainstream. This paper is aimed at 
analyzing the influence of Health Qigong on Heart Rate Variability in PD treatment, and 
tries to provide a feasible adjuvant therapy for PD patients, to relieve and help treat PD.

Methods: 41 mild-to-moderate PD patients were randomly placed into experimental 
and control groups. The experimental group included 28 patients (male 11, female 17), 
with medication plus Health Qigong exercise; the control group had 26 patients (male 
14, female 12) treated only with drugs. Two groups based on the general information of 
differences had no statistical significance (P > 0.05). 10 movements were chosen from 
Health Qigong. Led by a professional, participants did the exercise 5 times per week, 60 
minutes every time, and the whole process lasted for 10 weeks. The data of Heart Rate 
Variability (HRV) was tested and studied before, during, and after intervention.  Heart Rate 
Variability (HRV) involves a total of two indicators, one is the time domain(SNDD, RMSSD 
and PDD50), and the other is the frequency domain(LF and HF). The experimental results 
of the experimental and control groups were compared using repeated measures ANOVA 
and independent samples t-test.

Results and Discussion: Compared with before in time domain, the values of SDNN between 
the experimental group and the control group had significant differences in the pre-test 
and interim-test. In the experimental group, SDNN had very significant differences in the 
post-test(p<0.01). RMSSD, PNN50 increase than before, but there was no significant. 
In frequency domain, the two groups had significant changes. After the 8-week Health 
Qigong exercise, LF (MS2) significantly increased than before. It had significant differences 
between pre-test and post-test(p<0.05). All other indices of experimental groupincrease 
than before, but there was no significant difference(p>0.05).

Conclusions:  In conclusion, after 10 weeks of Health Qigong exercises can improve HRV 
of PD patients at both elementary and middle stages. Health Qigong exercise can be added 
as one method of the rehabilitation therapy.  

Modeling Alzheimer’s disease Utilizing Human iPSC-Cortical Neurons on MEA 
Xiufang Guo1*, Kaveena Autar1, Julbert Caneus1, Nesar Akanda1, Haley Powell1, Max 
Jackson2, Christopher Long2, Marcella Grillo2, James Hickman1,2

1University of Central Florida, USA 
2Hesperos, Inc. USA

Abstract:

Human-based functional cortical neural models are highly desired for investigating 
numerous neurological diseases. The use of induced pluripotent stem cells (iPSCs) provides 
a promising avenue for in vitro modeling due to its unique advantages: physiological 
relevance to human system, pluripotency and potentially inexhaustible source supply. 
We aimed to develop a functional human iPSC-derived cortical neuron (CN) system for 
investigating neurological disorders. One focus is modeling of cognitive dysfunction which 
is impaired in Alzheimer’s disease (AD) and other dementia. First, we developed a protocol 
for differentiating cortical neurons from human iPSCs, accompanied by systematic 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/induced-pluripotent-stem-cell
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characterization for their identity, maturity and functionality by immunocytochemistry and 
patch clamp electrophysiology. These neurons were then integrated onto microelectrode 
array (MEA) system, with the neurons cultured on circuit-encouraging surface patterned with 
lithographic technology. This CN-MEA system was analyzed for the functional maturation 
and synaptic formation. Then, a protocol was developed in this system to induce long term 
potentiation (LTP), the cellular base of learning and memory. To model AD, the neurons 
were treated with Aβ42 and Tau oligomers, which caused damage of neuronal function 
analyzed by patch clamp, and impairment of synaptic plasticity demonstrated by the loss 
of LTP. These deficits were alleviated by AD drug treatment. Additionally, by integrating 
the cortical neurons differentiated from familial AD patient iPSCs, this CN-MEA model 
reproduced the AD-relevant phenotypes. In summary, a human-based functional cortical 
system was developed for the analysis of cognitive function, which can be applied to the 
modeling of different AD and other dementia.   

Effect of Health Qigong Exercise on Lower Limb Flexibility of Patients with 
Parkinson's disease
Zhe Zhang1,Lanxi Guo2,Xiaowen Wang2, Xiaolei Liu2,3* 

1Sports Teaching and Research Department, Beijing University of  Civil Engineering and Architecture, 
China
2Chinese Traditional Regimen Exercise Intervention Research Center, Beijing Sport University, China
3Baduanjin Culture Research Center, Beijing Sport University, China

Abstract:

Background and Purpose:  Parkinson's disease is characterized by rigidity and slow 
movement, difficulty in starting walking movement and frozen gait, and its limited range 
of motion will seriously affect the quality of daily life. Therefore, this study takes Health 
Qigong exercise as a means to observe the effect of exercise intervention on improving the 
lower limb function of patients with mild and moderate Parkinson's disease through Health 
Qigong exercise, providing valuable theoretical basis and reference basis for formulating 
exercise prescription for Parkinson's disease.

Methods: Twenty patients with mild Parkinson's disease were randomly divided into 
body-building Qigong intervention group and control group. The experimental group was 
treated with conventional drugs for 12 weeks. Three times a week, 60 minutes each time 
(preparatory activities, fitness Qigong exercises, relaxation). The evaluation standard is the 
sitting body flexion test.

Results and discussion: There was a significant difference between the two groups in the 
post-test, and the test results of the sitting body forward bending in the experimental 
group showed a significant effect (p<0.05).

Conclusion: Fitness Qigong exercise has a positive effect on improving the flexibility of 
lower limbs of patients with Parkinson's disease.
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Nuclear Receptor Corepressors in Autism and Intellectual Disability 
Zheng Sun
Baylor College of Medicine, Houston, Texas, USA

Abstract:

Intellectual disability and autism spectrum disorders (ASD) have broad genetic bases. 
Nuclear receptor corepressor NCOR1/2 forms protein complexes with common ASD-
causing genes and is a key regulator in hormonal actions or xenobiotics-induced responses. 
We found several pathogenic genetic variants in NCOR1/2 in sporadic ASD patients. 
NCOR1/2 recruit and activate histone deacetylase 3 (HDAC3) for epigenome modification. 
We found that abolishing NCOR1/2-HDAC3 interactions in mice led to social avoidance and 
memory deficits. Specific depletion of NCOR1/2 in GABAergic neurons caused cognitive 
dysfunction and downregulated gene expression of several GABAA receptor subunits in the 
hypothalamus, leading to hyperexcitation of GABAergic neurons. The excitatory-inhibitory 
(E/I) imbalance impaired long-term potentiation (LTP) formation in the hippocampal CA3 
region through a hypothalamic-hippocampal circuit. Chemogenetic and optogenetic 
repression of the circuit rescued hippocampal synaptic plasticity and cognitive functions in 
mice with NCOR loss-of-function. We constructed a humanized NCOR1 knock-in mouse 
model (nKI+) containing the heterozygous NCOR1 c.2182+2T>G mutation identified from 
an autistic patient. nKI+ mice show ASD-like behaviors and memory deficits. snRNA-seq 
analysis of the hypothalamus from hnKI+ showed dysregulation of multiple genes related 
to neurotransmission, including neuregulins and GABAA receptor subunits. Pharmaceutical 
targeting of neuregulin or GABAA signaling with FDA-approved drugs rescued the memory 
defects. These results delineate molecular mechanisms underlying NCOR-mediated 
regulation of cognitive functions and lay the intellectual foundation for treating NCOR-
related neurological disorders through drug repurposing.

Research on the Influence of Aerobics on the Static Balance Ability of People with 
Moderate Intellectual Disability
Zhenying Liu, Hui Yang*
Chinese Traditional Regimen Exercise teaching and research section, Chinese Martial Arts College, Beijing 
Sport University, Beijing, China

Abstract:

Objective: The health problems of people with intellectual disabilities can cause obstacles 
to motor development and basic motor skills, which is manifested by low balance ability or 
physical control ability. Good balance ability is particularly important for their healthy life, 
so this study aims to study the influence of aerobics on the static balance ability of people 
with moderate intellectual disabilities. 

Methods: Sixteen people with moderate intellectual disability were randomly divided 
into control group (8 people) and experimental group (8 people). In the whole process 
of intervention, the control group did not do any project intervention to keep a normal 
life state, while the experimental group conducted aerobics intervention training for 13 
weeks, three times a week, 90 minutes each time. Before and after the intervention for 13 
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weeks, the test of standing on one foot with eyes closed was performed. 

Results: There was no significant difference in the data of the control group before and 
after the experiment (P > 0.05), but there was significant difference in the data of the 
experimental group before and after the experiment (p=0.025). There was no significant 
difference between the pre-test data of the control group and the experimental group (P > 
0.05), but there was significant difference between the post-test data of the control group 
and the experimental group (p=0.028). 

Conclusion: Aerobics can improve the static balance ability of people with moderate 
intellectual disability.  

Effect of Health Qigong Combined Dance on Exercise-induced Emotion of Middle 
and Old - aged Women
Zhuping Ren1, Minxiang Zhang2, Hui Yang1*
1Chinese Exercise For Life Enhancement Division, Chinese Martial Arts College, Beijing Sport University, 
Beijing, China 
2Physical Education Institute, Ludong University, Yantai 264025, China

Abstract:

Purpose: The purpose of this thesis is to study the effect of Health Qigong Combined 
Dance on exercise-induced emotion of middle and old - aged women.

Patients and Methods: In this study, 25 middle and old - aged women  were intervened for 
15 weeks（3 times per week, once using 60min）, electing The Exercise-induced Feeling 
Inventory(EFI)as statistical analysis and observation of the experimental results

Results: Health Qigong Combined Dance has a relatively good effect on the exercise-
induced emotion of middle and old - aged women in the dimension of vitality stimulation 
(P<0.01); In the dimension of physical and mental calm, the effect was relatively good 
(P<0.01); In the dimension of physical fatigue (P>0.05) indicates that it will not bring 
too much physical fatigue to middle and old - aged women. In the dimension of positive 
investment (P>0.05), the difference between groups was not statistically significant, 
indicating a very good effect from beginning to end.

Conclusion: Health Qigong Combined Dance has a positive effect on the emotional exercise 
of middle and old - aged women. It is suggested to carry out Health Qigong Combined 
Dance in the middle and old - aged people to bring happy and relax positive emotions to 
the practitioners.
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Experimental Rat Model of Neurocysticercosis: New Perspectives for the Control 
of Inflammation
Edda Sciutto1*, Alejandro Espinosa-Cerón1, Alejandro Méndez1, Juan Alberto 
Hernández1, Ada Nelly Martínez-Villalobos2, Iván Nicolás Pérez-Osorio1, Gladis 
Fragoso1, Georgina Díaz1

1Instituto de Investigaciones Biomédicas UNAM, México; 
2Facultad de Medicina Veterinaria y Zootecnia UNAM, México 

Abstract:

Neurocysticercosis is an endemic disease in non-developed countries worldwide. The 
most frequent presentation is when the parasite is located in the central nervous system. 
Two forms of NCC with different severity and response to treatment are distinguished. 
Parenchymal NCC, which generally does not compromise the patient's life and is susceptible 
to treatment, and the extra-parenchymal form (EXP-NCC), which is the most severe and 
frequently requires several cycles of cysticidal treatment and the concomitant use of 
glucocorticoids to prevent death from intracranial hypertension.

In our research group, we established an experimental murine model of EXP-NCC by 
injecting Taenia crassiceps cysticerci into the cisterna magna. The implantation and 
evolution of the infection were monitored by detecting the HP10 antigen and antibodies 
in the serum and CSF of the infected rats. The presence of parasites in the CNS has been 
confirmed by histological analysis and nuclear magnetic resonance. We have shown that 
chronic infection is associated with reduced lymphocyte proliferation resembling what 
occurs in human EXP-NCC. This model will allow us to evaluate new alternatives for the 
control of inflammation induced by cysticidal treatment and immunomodulatory treatments 
that restore and improve specific anti-cysticercal immunity.
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Acceleration and Induction of Alzheimer's Neuropathology as an Effect of the 
Western Type of Nourishment
Mietelska-Porowska A.*, Więckowska-Gacek A., Domańska J., Want A., Chutorański D., 
Wojda U.
Nencki Institute of Experimental Biology, Polish Academy of Sciences in Warsaw, Poland. Laboratory of 
Preclinical Testing of Higher Standard.

Abstract:

Bad diet is known as a risk factor for Alzheimer's disease (AD), but the mechanisms remain 
not fully elucidated. The aim of the present study was to compare the effect of western 
diet (WD) on insulin signaling in the brain and its impact on the development of AD in 
familial and sporadic AD (FAD and SAD), i.e. in the presence of FAD mutation and in an 
unaltered genetic background.

To this aim, the WD effects on the formation of pathological amyloid-β (Aβ) and tau protein 
phosphorylation in the brain were investigated in the FAD mice model Tg2576 (APPswe) 
compared with wild type C57BL/6 mice. Tg2576 and C57BL/6 males were fed WD or 
standard chow from the 3rd month of age and divided into 4-, 8-, 12- and 16-months old 
groups. Two brain structures were analyzed: the entorhinal cortex and hippocampus. Protein 
levels of p-IRS1(Ser616), IDE, p-Tau(Thr231) and APP were assessed by immunoblotting, 
while changes in neuronal location of p-Tau(Thr231) and Aβ formation were identified in 
brain sections by immunofluorescence. 

Under WD, early cerebral insulin resistance and altered p-Tau compartmentalization 
followed by Aβ formation were observed in wild-type mice. WD accelerated the onset of 
Aβ formation and p-Tau changes in Tg2576 mice, but independently of insulin signaling. 
The results showed differential sensitivity of hippocampal and cortical neurons to WD-
related impairments.

Such findings are important for the development of personal strategies to prevention 
and therapies in FAD and SAD patients. Funding: Polish National Science Center grant 
2018/29/N/NZ7/01724, 2014/15/D/NZ4/04361. stage under the influence of lifestyle 
factors. Regarding the key involvement of inflammatory processes in the pathogenesis 
of AD, she analyzes pro-inflammatory factors, such as diet and infections, and their 
influence on the induction of neurodegeneration in the brain through peripheral metabolic 
disturbances to develop an effective AD prevention. AMP is a co-author of 10 published 
articles on AD. 

POSTERS
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Trauma-induced Onset of Non-intractable Epilepsy in a Patient with ACC: A Case 
Study
Aruna Jain
Michigan State University College of Human Medicine, United States of America

Abstract:

Case report of a 60-year-old patient with congenital corpus callosum agenesis (ACC) 
and interictal epileptiform discharges (IED) from the left anterior temporal region. No 
neurological deficits were present until a seizure occurred after a head-on motor vehicle 
collision while driving. This case report provides insight into the role of altered connectivity 
in individuals with agenesis of the corpus callosum (ACC) and non-intractable epilepsy. 
This case report underscores the importance of vigilance for potential deficits associated 
with ACC, particularly in patients who present without any initial symptoms. Furthermore, 
it suggests that individuals with ACC and non-intractable epilepsy may benefit from dual 
therapy with Eslicarbazepine and Brivaracetam in the management of seizures. This case 
report highlights the impact of external factors such as trauma on the presentation of deficits 
associated with ACC and emphasizes the importance of understanding the varied clinical 
manifestations of this disorder. This case report considers the role of altered connectivity 
in individuals with ACC and non-intractable epilepsy, which can ultimately contribute to 
improved diagnosis and management of individuals with this disorder. This case highlights 
that though ACC is a congenital disorder, deficits associated with ACC can appear later in 
life due to external factors such as trauma. Additionally, it shows that while many patients 
with ACC present with variable neurological symptoms including seizures, this particular 
patient did not show any deficits until experiencing trauma leaving them with only non-
intractable epilepsy. Third, this case also sheds light on the management of seizures in 
individuals with ACC through dual therapy using Eslicarbazepine and Brivaracetam. 

Two Point Discrimination Test in the Oral Cavity
Ayman Mustafa
College of Medicine, QU Health, Qatar University, Qatar

Abstract:

Background: The two-point discrimination test (TPD) is one of the most widely used neuro-
testing methods that provides information of subject’s spatial acuity.

Aim: Providing norms regarding the two point discrimination values in the oral cavity 
among Jordanians.

Methods: Seven hundred and two (702) subjects were included in this study. The subjects 
were dental patients attending the dental clinics at the ministry of health in Jordan. All 
patients provided a signed written informed consent before including them in the study. 
The Institutional review board at Jordan University of Science and Technology approved 
the study. For every subject, a two-point discrimination test (TPD) of the hard palate, was 
performed using spring caliper with blunt tips. Five points were examined in the hard palate 
mucosa, two points opposing the right and left first molar, two points opposing the right 
and left canines, and one point in the incisive papilla region.
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Results: The mean value of TPD was 1.649 mm (SD 0.803 mm) in the incisive papilla 
region,1.767 mm (SD 0.798 mm) in the right canine region, 1.746 mm (SD 0.765 mm) in 
the left canine region, 1.726 mm (SD 0.790 mm) for the right molar region, and 1.678 ( 
SD 0.825 mm) for the left molar region. Statistical analysis revealed significant differences 
between these regions and between males and females for the same region.

Conclusions: The study provided norms in the Jordanian population regarding the TPD 
values of the palatal mucosa. This might help neurological assessment of patients after oral 
surgeries.

Microarray Profiling Identifies Novel circulating noncoding RNAs in MCI
Concetta Montanino*1, Pasquale De Luca2 and Bruna De Felice1

1Dipartimento di Scienze e Tecnologie Ambientali, Biologiche e Farmaceutiche, Università degli Studi 
della Campania “Luigi Vanvitelli”, Via G. Vivaldi 42, 81100 Caserta, Italy
2Stazione Zoologica Anton Dohrn of Naples, Villa Comunale, 80121 Naples, Italy

Abstract:

Mild Cognitive Impairment (MCI) is an intermediate state between normal aging and 
dementia and the identification of MCI subjects who will progress to AD (MCI-AD) is 
crucial for early diagnosis. Actually no one test represents the gold standard confirming 
that someone has mild cognitive impairment (MCI), but several works highlighted the role 
of ncRNAs in development and/or progression of neurodegenerative diseases (NDDs). In 
the study, through the microarray technology, we found an overexpression of  lncRNAs and 
microRNAs and we did an enrichment analysis of lncRNAs/mRNA /microRNA coexpression 
network, from which is emerged what pathways are involved in MCI onset. 

ASM-targeting ISU203 Improves Cognitive Memory via the Combined Effect 
by Affecting Both Microglial Cells and Th17 Immune Cells Indirectly in APP/
PS1 Mouse Model 
Hosuk Lee1*, Min Hee Park2,3, Jeong-In Cho1, Ha-young Lee1, Hee Kyung Jin2,4, Jae-sung 
Bae2,3, Jang-June Park1‡

1Drug Discovery Division, ISU Abxis Co. Ltd., Seongnam-si, Gyeonggi-do 13488, Republic of Korea

2KNU Alzheimer's disease Research Institute, Kyungpook National University, Daegu 41566, Republic of Korea

3Department of Physiology, School of Medicine, Kyungpook National University, Daegu 41944, Republic of Korea

4Department of Laboratory Animal Medicine, College of Veterinary Medicine, Kyungpook National University, Daegu 41566, Republic of Korea 

Abstract: 

The activity of secretory acid sphingomyelinase (S-ASM) that hydrolyzes sphingomyelin 
to ceramide in the plasma membrane, increases in Alzheimer’s disease (AD) patients. 
Importantly, it was reported that the inhibition of the S-ASM activity improves the AD 
pathologies including amyloid-β plaque, neuroinflammation, and cognitive impairment. 

  To develop a novel antibody therapeutics targeting ASM, we identified an ISU203 
(#9104 clone) by phage display screening. Next, to demonstrate the in vivo efficacy 
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of ISU203, repeated dose of ISU203 was administered in APP/PS1 mouse model. The 
ISU203 treatment clearly reduced ASM activity in plasma. Interestingly, deposition of 
amyloid-β plaque also decreased in both cortex and hippocampus of ISU203-treated 
mice significantly compared with control. Moreover, we confirmed the improvement of 
cognitive function using two behavioral tests: Morris water maze and Fear conditioning 
test. To understand the mechanism of action of ISU203, we further studied the effect 
of ISU203 on neuroinflammation in APP/PS1 model. We found that IL-17 production 
significantly decreased upon ISU203 treatment, resulting in the reduction of Th17-mediated 
inflammation. In addition, phagocytic function of microglia was increased in ISU203-
treated group. Therefore, ISU203 relieves two major causes of AD, neuroinflammation 
and amyloid-β plaque by Th17 inhibition and microglia phagocytosis, respectively. In 
conclusion, ISU203 is suggested as a novel antibody therapeutics for AD patients through 
the combined indirect effect of both microglia and Th17 cells. 

3D Virtual Reality Prism Adaptation Simulation System for Hemispatial Neglect
Ju Kang Lee1* and Tae Hee Kim2 
1Gachon University Gil Medical Center, Korea 
2Gachon University School of Mecicine, Korea 

Abstract:

Objective:

Prism glass adaptation training is a treatment for hemispatial neglect syndrome. The aim 
of the study is to develop a 3D VR prism adaptation simulation system and to evaluate the 
e!ects of the VR training with the simulation system for hemispatial neglect. 

Methods: 

The 3D VR prism adaptation simulation system was developed to implement the prism 
adaptation treatment. The VR prism training program consisted of 3 sessions, 10 times 
over 2 weeks. In the first session, the subjects were instructed to move their virtual 
hand straight to a midline target in the VR. The first session finished when the subjects 
succeeded the task 20 times continuously. In the second session, the virtual hand path 
was programmed to move 10° deviated rightwards, simulating the prism glass applied 
condition. The subjects missed the target to the right side initially. After adaptation to the 
deviation condition, the thrid session started, in which the deviation was eliminated. The 
subjects showed left side target missing initially, which was similar to ‘the after effect’ of 
prism glass training. Neglect tests (star cancellation test, line bisection test and Albert’s 
test) were performed before and one week after the intervention. 

Results: 

Ten subjects(M:F=7:3) with hemispatial neglect due to right brain lesion were recruited. All 
neglect test scores became improved after the virtual prism adaptation simulation training 
(Star cancellation 41.25%  59.82%, Line bisection 48.51  64.76%, Albert’s 62.75  
92.50%)(p < 0.01). 

Conclusions: 
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Hemispatial neglect improved significantly using the 3D VR prism adaptation simulation 
program. 

Identification of Tau Nucleation Core and Its Roles for Driving Tau Pathology in 
Alzheimer’s disease
Jung Hoon Lee1, Min Jae Lee2

1Cellular Degradation Biology Center 
2Department of Biochemistry and Molecular Biology College of Medicine, Seoul National University

Abstract:

In tauopathic conditions, such as Alzheimer’s disease (AD), highly soluble and natively 
unfolded tau polymerizes into an insoluble filament; however, the mechanistic details 
of this process are not clear. In AD brains, only a small segment of tau forms β-helix-
stacked protofilaments, while its flanking regions form disordered fuzzy coats. Here, we 
demonstrated that the tau AD nucleation core (tau-AC) sufficiently induced self-aggregation 
and recruited full-length tau to filaments. Unexpectedly, phospho-mimetic forms of tau-
AC (at Ser324 or Ser356) showed markedly reduced aggregation and seeding propensities. 
Biophysical analysis revealed that the N-terminus of tau-AC favored the fibrillization 
kinetics, while its phosphorylation induced conformation changes, sterically shielding the 
nucleation motif. Tau-AC oligomers, but not the monomers, were efficiently internalized 
into cells via endocytosis and induced endogenous tau aggregation. In addition, tau-AC-
infected primary neurons showed abnormal axon initial segment (AIS) plasticity upon 
depolarization and retained mislocalized tau in dendritic spines. Furthermore, we observed 
significantly increased anxiety-like behavior and impaired memory retrieval in mice 
intracerebrally injected with tau-AC fibrils. These behavioral phenotypes corresponded 
to the neuropathological staining results and neuronal loss in the brain. These findings 
identified tau-AC species as a key neuropathological driver in AD, suggesting novel 
strategies for therapeutic intervention.

Recollection of Inaccessible Memories Among Patients Suffering from PTSD 
Receiving Hyperbaric Oxygen Therapy
Keren Doenyas-Barak1, 2*, Ilan Kutz1, Erez Lang1, Gabriela Levi1, Shai Efrati1,2,3

1Sagol Center for Hyperbaric Medicine and Research, Shamir (Assaf Harofeh) Medical Center, Zerifin, 
Israel 
2Sackler School of Medicine, Tel- Aviv University, Tel-Aviv, Israel 
3Sagol School of Neuroscience, Tel-Aviv University, Tel-Aviv, Israel

Abstract:

Objective: Post-traumatic stress disorder (PTSD) is characterized by peritraumatic amnesia.  
Recent studies show that hyperbaric oxygen therapy (HBOT) can improve brain activity, 
microstructural integrity and clinical symptoms of PTSD. A unique phenomenon of 
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recollection of amnestic memories along the HBOT course, previously described, may reflect 
hippocampal neuroplasticity. The study aimed to characterize memory recollection during 
HBOT course among patients with PTSD.

Methods: A cohort of veterans with treatment resistant PTSD that participated in a 
prospective study that evaluated the effect of HBOT. The treatment consisted of 60 daily 
hyperbaric sessions. Each session includes exposure to 100%oxygen at pressure of 2ATA. 
The rate and course of memory surfacing among twenty-eight patients that completed 
HBOT protocol was analyzed. 

Results: In 10(35.7%) patients, recollection of new memories was reported during the 
HBOT course. Memory recollection mainly during the 2nd month of the 3-month course, 
with mean session of 30.5±13.2. In 9 of the 10 cases, prodromal symptoms such as 
distress, anxiety or worsening depression were documented, and in 4 cases somatic pain 
was reported prior to memory surfacing. the pain involved body regions that were later 
part of the surfacing memory, and may be related to the somatic part of the memory. The 
pain and distress resolved after memory surfaced in a course that lasted 1 to 10 days.

Conclusions: Recollection of inaccessible memories accompanied by emotional distress 
and somatic pain is common during HBOT among patients with PTSD. This phenomenon 
may be related to a direct effect HBOT on the hippocampus previously reported.  

Association between Complex Treatment of Oropharyngeal Dysphagia and the 
Risk of Aspiration among Geriatric Inpatients
M. Rugaitienė1, G. Damulevičienė1, V. Lesauskaitė1, I. Ulozienė2

1Clinical Department of Geriatrics, Lithuanian University of Health Sciences (LSMU)
2Department of Otorhinolaryngology, Lithuanian University of Health Sciences (LSMU)

Abstract:

Introduction: Oropharyngeal dysphagia (OD) is one of the most common geriatric 
syndromes with multiple complications. The most important task in the treatment of OD 
is to reduce mortality due to aspiration pneumonia. The aim of this study was to find the 
association between complex treatment of OD and the risk of aspiration in geriatric in-
patients.

Methods: Permission was obtained by Bioethics center (No. BEC-2-12). 56 geriatric 
in-patients of the Geriatric department of LSMU Kaunas Hospital suffering from OD 
were enrolled. The Lithuanian version of the EAT-10 was used.  All patients have been 
investigated using endoscopic evaluation of swallowing (FEES) twice – before and after 
complex treatment of OD: modified diet, physical training and electrostimulation of 
swallowing muscles. Aspiration-Penetration (AP) scale was used for aspiration risk (AR) 
evaluation. Data was analysed with Pearson coefficient and Wilcoxon test. 

Results: The mean age of patients was 77.7±9.2 years, 60.7% were women. The mild OD 
was in 19.6%, the medium – in 51.8 %, and severe – in 28.6% patients. The low AR was in 
30.4%, the medium – in 39.3%, and high – in 30.4% patients. The EAT-10 score median 
was 13, the A-P score median was 4 points before and decreased to 10.5 and respectively 
to 3.7 points after complex treatment (p<0.001). EAT-10 score >20 was observed in 17.9% 
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patients before and decreased to 5.6% after treatment (p=0.046). 

Conclusions: About 30% of geriatric in-patients suffering from oropharyngeal dysphagia 
had severe OD and high aspiration risk. Complex treatment of oropharyngeal dysphagia 
was associated with lower risk of aspiration.

Innovative Stereoelectroencephalography - guided Radiofrequency Ablation 
System - In vivo Swine Evaluation
Mary McNeil1*, Samuel Ong1, Maria Porto Cruz1, Maria Vomero1, Blake Finnegan1, Hijaz 
Haris1, Robert Gross2, Vishwadeep Ahluwalia3, Gregory A Worrell4, Jamie J. Van Gompel4, 
Su-Youne Chang4, Inyong Kim4, Filip Mivalt4, Dave Rosa1, Camilo Diaz-Botia1, Aura 
Kullmann1

1NeuroOne Medical Technologies Corporation, USA
2Emory University, USA
3Georgia Institute of Technology, USA, USA
4Mayo Clinic Rochester, USA

Abstract:

Background: Drug-resistant epilepsy (DRE) impacts 30% of more than 50 million epilepsy 
patients worldwide. Stereoelectroencephalography (sEEG), where  sEEG/depth electrodes 
are implanted into the brain to monitor seizure activity, is routinely performed to identify 
seizure onset zone(s)/networks. sEEG-guided radiofrequency ablation (RF) uses the already 
implanted electrodes to deliver electric current at high frequency (above 250 kHz) to raise 
the temperature between the active contacts sufficiently to destroy the seizing tissue. 

Objective: Currently, the temperature at which sEEG-guided RF ablations are performed 
cannot be monitored.  Here we evaluate a new RF ablation system, which uses FDA-
cleared sEEG electrodes equipped with a unique temperature control accessory designed 
to monitor and maintain the temperature at which ablations are performed, in an in-vivo 
swine model.

Methods: sEEG electrodes (n=13) were implanted into the brain of two pigs. Monopolar 
and bipolar (between two adjacent sEEG contacts) RF ablations (n=35) were performed 
using different temperature (70-90°C) and time (30-600s) settings. MRI and histology 
were used for lesion characterization. 

Results: Lesions with diameter and/or length ranging from 4-10 mm were clearly identified 
in MRI and histology as spherical (monopolar) or ellipsoidal shape (bipolar). For most lesions, 
size was proportional to temperature and time. Histological examination (n=4) showed a 
necrotic center surrounded by neuropil vacuolation and intramyelinic edema. The adjacent 
neuroparenchyma was intact. 

Conclusions: The RF system delivered clinically relevant RF energy to ablate porcine brain 
in vivo. The ability to precisely monitor and regulate temperature during the ablation has 
the potential to increase safety during epilepsy treatment.  
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Neuroprotective Agents Based on RNA m6A Regulation
Mati Karelson*1, Simona Selberg1, Daria Blokhina2, Merja H. Voutilainen3, Jinhan Nam3, 
Li-Ying Yu3, Indrek Teino3, Margus Kanarik1, Neinar Seli4, Esko Kankuri2, Jaanus Harro1,3, 
Mart Saarma3

1Institute of Chemistry, University of Tartu, Estonia
2Faculty of Medicine, Department of Pharmacology, University of Helsinki, Finland 
3Institute of Biotechnology, HiLIFE, University of Helsinki, Finland
4Chemestmed, Ltd., Estonia

Abstract:

N6-Methyladenosine (m6A) is the most common cellular modification that occurs in 
the mRNA of eukaryotes, but also in microRNAs and some small nuclear RNAs. There 
is increasing evidence about the mRNA m6A methylation dysregulation in the case of 
neurodegenerative diseases such as PD, AD and ALS, and neuropsychiatric disorders. 
By using in silico-based discovery, chemical synthesis and biochemical studies, we had 
discovered unique small-molecule ligands that bind to and activate RNA m6A methylation 
through catalytic RNA m6A methyltransferase METTL3/METTL14/WTAP complex.  
In addition, we have identified several inhibitors of RNA m6A demethylases FTO and 
ALkBH5. The best compounds from each of these classes at already 10 nM support the 
survival of 6-OHDA lesioned DA neurons in culture. Remarkably, the methyltransferase 
complex METTL3/METTL14/WTAP activator M4 improved motor behavior and protected 
DA neurons in rat 6-OHDA model of PD much more efficiently than neurotrophic factor 
GDNF. This is the first demonstration that RNA m6A regulators can protect DA neurons in 
vitro and in vivo. Furthermore, we have also discovered that the systemically administered 
METTL3/METTL14/WTAP activators are behaviorally active in preclinical in vivo tests for 
anxiolytic and antidepressant activity, and also displaying a profile of strong anti-apathy 
action. The strength of the compounds is their unique mode of action and high efficacy. 
Thus our studies provide preclinical support for the use of compounds regulating the 
RNA m6A methylation as candidates for the further drug development against PD and 
neuropsychiatric disorders.  l targets related to cancer and different viruses. 

DNA Glycosylases Regulating Neuroinflammation in Alzheimer’s disease
Milena A. Egiazarian1*, Paulina Schnur1, Andreas Abentung1,2, Mirta M. L. de Sousa1, 
Magnar Bjørås1,3, Katja Scheffler1,2

1Norwegian University of Science and Technology, Norway; 
2St. Olavs Hospital, Norway; 
3Rikshospitalet, Oslo University Hospital, and University of Oslo, Norway

Abstract:

Alzheimer’s disease (AD) is the most common neurodegenerative disease leading to 
dementia, triggering a neuroinflammatory response in the brain. Additionally, oxidative 
DNA damage is an important pathological factor in AD, and DNA glycosylases, enzymes that 
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initiate DNA damage repair, have previously been shown to be involved in AD pathogenesis. 
Here, we investigate how different families of glycosylases affect neuroinflammation in the 
brain during AD progression in a mouse model of AD. Our results indicate that glycosylases 
alter both microglial and astrocytic function throughout the brain and already at early stages 
of the disease. Interestingly, depending on which type of glycosylase was depleted from 
the AD mouse model, the inflammatory response was either up- or downregulated. This 
highlights the importance of oxidative DNA damage repair in regulating neuroinflammation 
in AD.

Behavioral Symptoms in Patients with Mild Cognitive Impairment – Preliminary 
Results of Cohort Study
Nikita Cherkasov1*, Igor Kolykhalov1

1Federal State Budgetary Scientific Institution “Mental Health Research Center”, Russia

Abstract:

Study: objective was to determine whether certain late-onset behavioral impairments are 
associated with conversion from MCI to dementia.

Methods: participants were prospectively enrolled in an outpatient clinic of a specialized 
Alzheimer's disease department and underwent clinical and psychometric assessment.

Inclusion criteria: age of 60 and older; CDR total score of 0.5. Exclusion criteria: diagnosis 
of dementia; history of stroke; alcohol/substance abuse. All participants gave informed 
consent. Participants were re-assessed 1 year after the initial visit. Statistical analysis was 
performed with RStudio, Wilcoxon-Mann-Whitney criteria was used to compare non-
parametric data. 

Results: 59 patients were included, of which 23 (39%) had no late-onset behavioral changes, 
27 (45,8%) had affective symptoms (depression, apathy, anxiety), 9 (15,3%) demonstrated 
inappropriate behavior and irritability. Over 1-year follow-up 10 patients (“decline group” 
– DG) converted to dementia. DG was compared to a group of non-converted patients – 
“control group” (CG) matched by age (DG: 70.5 ± 9.5 vs CD: 71.9 ± 7.5) and initial MoCA 
score (DG: 21.8 ± 4.4 vs CD: 22.7 ± 4.6). FCSRT-IR performance showed predominance of 
the amnestic type of MCI (aMCI) in DG. Assessment of behavioral symptoms demonstrated 
higher prevalence of depressive and anxiety symptoms, apathy, lack of social norms in DG 
(MBI-C score in DG: 17.5 ± 6.5 vs CG: 6.0 ± 4.1).

Results: patients converted to dementia in a 1-year follow-up were more likely to have 
mild behavioral impairment. 

Conclusions: our study reveals possible influence of mild behavioral impairment on the 
course of mild cognitive impairment.

Chronic Fipronil and Pyriproxyfen Exposure Leads to Short-Term Effects on Anxiety 
and Locomotor Activity in a Zebrafish Model for Autism Spectrum Disorder 
Madalina-Andreea Robea1*, Balmus Ioana – Miruna1,2, Mircea Nicoara3, Alin Ciobica3
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1Department of Biology, Doctoral School of Biology, Faculty of Biology, “Alexandru Ioan Cuza” University 
of Iasi, Bd. Carol I, 20A, 700505, Iasi, Romania
2Department of Exact Sciences and Natural Sciences - Institute of Interdisciplinary Research,”Alexandru 
Ioan Cuza” University of Iasi, Iasi, Romania
3 Department of Biology, Faculty of Biology, “Alexandru Ioan Cuza” University of Iasi, Bd. Carol I, 20A, 
700505, Iasi, Romania

Abstract:

Autism spectrum disorder is a neurodevelopmental disorder known for its impairments 
in the social domain, communication, and repetitive and restricted behaviors or interests. 
The cure for this disorder is far from being discovered. Therefore, the use of animal models 
is one of the methods to investigate certain disorders. Zebrafish (Danio rerio) is a popular 
organism model used in the biomedical research due to its most important features. In our 
study, we aimed to observe the effect of a chronic pesticide mixture treatment on zebrafish 
anxious behavior and locomotor activity. In order to accomplish this goal, 3 groups of 
animals were randomly selected from the housing tank with a number of 10 animals per 
group. During the treatment period, 2 of the 3 experimental groups were exposed to 50 µg 
L-1 and 100 µg L-1 fipronil and pyriproxyfen, and the last one was taken as control. Fish were 
daily tested in the light-dark box, and recorded for 4 minutes. The data was quantified 
through the EthoVision software. Regarding the anxious behavior, the control group did 
not exhibited strong preference for one zone as it was also seen for the 50 µg L-1  group 
compared to the 100 µg L-1 group which recorded the highest value spent in the light area. 
Significant changes were also obtained for the locomotor activity. The present findings 
provide evidence of the effect that pesticides can have on an organism even in a small 
amount, beside the possible involvement in triggering neurodevelopmental anomalies. 

Cognitive Care Education: An Updated Cognitive Care Education First Edition
Russell Porter
Texas A&M University-Central Texas, Texas-United States

Abstract:

This is an updated presentation to our Cognitive Care Education – First Edition Book – 
Published in 2020 by Cambridge Scholars. Specific updates include, but not limited to, 
literature support for each chapter, with an increased focus on compassionate care

The Potential Use of Golgi Staining Method to Study Neurological disorders
Sami Zaqout
Qatar University - College of Medicine, Qatar

Abstract:

Most neurological disorders are associated with alternations in neuronal morphology. 
Documenting such alternations in in vivo brain samples has been always challenging for the 
researches. This is mainly due to the fact that the brain has millions of overlapped neurons. 
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Different techniques have been used to visualize few numbers of neurons or even single 
neuron. Camillo Golgi, an Italian scientist, has discovered Golgi staining more than a century 
ago. Different modifications of the original method have been conducted afterwards. 
However, many researchers avoided this technique due to lack details on critical steps 
that can be time-consuming and frustrating. Here we show sample of neurons stained 
by our well-established step-by-step protocol that has been used world-wide. This non-
invasive method facilitates the analysis of neuronal morphology, dendritic arborization and 
dendritic spines. This can add a great value to various studies on neurological disorders 
both in human and experimental animal models.

Motor Performance at Three Months Post Stroke Predicts Cognitive Functioning 
up to Two Years Follow-up
Sonja Verstraetena , Marta Regisb , E. Markc , Margriet M. Sitskoornc

aDepartment of Medical Psychology, Máxima Medical Center, The Netherlands
bDepartment of Mathematics and Computer Science, Eindhoven University of Technology, The 
Netherlands
cDepartment of Cognitive Neuropsychology, Tilburg University, The Netherlands

Abstract:

Introduction: 

Motor and cognitive impairment are prevalent consequences of stroke with long-lasting 
impact on daily functioning and both need to be addressed in rehabilitation. However, since 
cognitive deficits are less obvious than motor impairment, the focus is often on physical 
rehabilitation. The current study explored whether there is a link between cognitive and 
motor functioning in the first two years after stroke and whether measures of motor 
performance would predict cognitive functioning post-stroke.

Methods:

Gross (Berg Balance Scale (BBS), 10-meter walk test) and fine motor (Stroke Upper Limb 
Capacity Scale (SULCS), Purdue Pegboard Test (PPT)) and cognitive functioning (information 
processing speed, cognitive flexibility) were evaluated in stroke patients (n=47) at three 
months, one and two years post stroke, by computing correlations as well as predictive 
modelling.

Results: 

Measures of motor and cognitive functioning were correlated in the first two years post 
stroke. In the final prediction models PPT and BBS scores at three months post stroke 
contributed significantly to the prediction of the four cognitive tasks separately at all 
points in time.

Discussion:

Both gross and fine motor measures were correlated to performances concerning 
information processing speed and cognitive flexibility up to two years after stroke and 
balance and fine motor dexterity contributed significantly to the prediction of cognitive 
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performance. We conclude that evaluation of motor functioning in the acute phase of 
stroke could facilitate the recognition of patients at risk for cognitive impairment. Focusing 
on both would improve stroke rehabilitation, patient care and wellbeing. 

Keywords: Stroke, motor and cognitive functioning, predictive modelling

Exogenous Aβ1-42 Monomers Improve Synaptic and Cognitive Function in 
Alzheimer’s disease Model Mice
Xiaohua Cao1*, Yanhong Duan1, Junyan Lv1, Zhonghui Zhang1, Zhenzhen Chen1, Hao 
Wu1, Jinnan Chen1, Zhidong Chen1, Jiarun Yang1, Dasheng Wang1, Yamei Liu2, Yang Tian1 
Fuxue Chen2

1East China Normal University, China
2Shanghai University, China

Abstract:

Growing evidence has suggested the poor correlation between brain amyloid plaque 
and Alzheimer’s disease (AD). Presenilin1 (PS1) and presenilin2 (PS2) conditional double 
knockout (cDKO) mice exhibited the reduced 42-amino acid amyloid-β peptide (Aβ1-
42) level and AD-like symptoms, indicating a different pathological mechanism from the 
amyloid cascade hypothesis for AD. Here we found that exogenous synthetic Aβ1-42 
monomers could improve the impaired memory not only in cDKO mice without Aβ1-42 
deposition but also in the APP/PS1/Tau triple transgenic 3 × Tg-AD mice with Aβ1-42 
deposition, which were mediated by α7-nAChR. Our findings demonstrate for the first 
time that reduced soluble Aβ1-42 level is the main cause of cognitive dysfunction in cDKO 
mice, and support the opinions that low soluble Aβ1-42 level due to Aβ1-42 deposition 
may also cause cognitive deficits in 3 × Tg-AD mice. Therefore, “loss-of-function” of Aβ1-
42 should be avoided when designing therapies aimed at reducing Aβ1-42 burden in AD. 

Keywords: Presenilins, Aβ1-42, a7-nAchR, Memory, AD 

NPTX2 Loss of Function and Schizophrenia
Mei-Fang Xiao1*†, Seung-Eon Roh1†, Jiechao Zhou1, Chun-Che Chien1, Brendan P. 
Lucey2, Michael T. Craig3, Lindsay N. Hayes1, Jennifer M. Coughlin1, F. Markus Leweke4,5, 
Weiqiang Zhou6, Akira Sawa1, Kenneth A. Pelkey7, Chris J. McBain7, Alena Savonenko1, 
Paul F. Worley1 

1 Johns Hopkins University School of Medicine, USA
2 Washington University School of Medicine St. Louis, USA
3 University of Exeter Medical School, UK
4 Heidelberg University, Mannheim, Germany
5 The University of Sydney, Sydney, Australia
6 Johns Hopkins Bloomberg School of Public Health, USA
7 National Institute of Child Health and Human Development, USA
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Abstract:

Schizophrenia is a polygenetic disorder whose clinical onset is often associated with 
behavioral stress. Here, we present a model of disease pathogenesis that builds on our 
observation that the synaptic immediate early gene NPTX2 is reduced in cerebrospinal 
fluid of individuals with recent onset schizophrenia. NPTX2 plays an essential role in 
maintaining excitatory homeostasis by adaptively enhancing circuit inhibition. NPTX2 
function requires activity-dependent exocytosis and dynamic shedding at synapses and is 
coupled to circadian behavior. Behavior-linked NPTX2 trafficking is abolished by mutations 
that disrupt select activity-dependent plasticity mechanisms of excitatory neurons. 
Modeling NPTX2 loss-of-function results in failure of parvalbumin interneurons in their 
adaptive contribution to behavioral stress and animals exhibit multiple neuropsychiatric 
domains. Since the genetics of schizophrenia encompasses diverse proteins that contribute 
to excitatory synapse plasticity, the identified vulnerability of NPTX2 function can provide 
a framework for assessing the impact of genetics and the intersection with stress.

Effects of Polystyrene Microplastics on Protein Expression of BDNF/TrKB and 
Survivability of HEK-293 cells
Jovangelis P. González Del Toro1,2*, Ruth D. González Bermejo1,2, Adriel Guevárez Galán2, 
Gerardo L. Alvarado Monefeldt2, Dina P. Bracho Rincón2, Cristina M. Velázquez-Marrero2

1University of Puerto Rico, Cayey Campus, Puerto Rico 
2Institute of Neurobiology, University of Puerto Rico, Medical Sciences Campus, Puerto Rico

Abstract:

Contamination caused by the accumulation of plastic-derived microparticles has been 
an ever-evolving environmental issue for years caused by massive plastic production 
worldwide. This has enabled their introduction to our food web and daily-use products. 
Research has explored the implication of microplastic exposure at a cellular and molecular 
level. However, little attention has been focused on its effects during early-stage human 
development. Brain-derived neurotrophic factor (BDNF), along with its receptor TrkB, are 
proteins vital for neurodevelopment and neuronal survival. They play a role in fetal growth 
and posterior maintenance of physiological and plasticity processes. BDNF has been 
targeted as a biomarker for early developmental disorders. Thus, our current project focuses 
on both BDNF and TrkB expression and cellular survival in response to physiologically 
relevant polystyrene microplastic (PS-MP) exposure using a human embryonic kidney 
cell line (HEK293). Cell cultures were subjected to PS-MP at a concentration of 4.8 µg/
ml (5ppm) for 48hrs and compared to naïve preparations, during immunocytochemistry 
assays. Overall expression of either BDNF or TrkB was not affected. However, there was 
a significant decrease in BDNF expression specifically within the nucleus, suggesting 
possible subcellular BDNF translocation due to stress in response to PS-MP exposure. 
BDNF is known as an important transcription regulator and thus, based on our current 
results, future research will focus on significant changes in gene expression due to lack 
of BDNF regulation which may contribute to neurological and psychiatric disorders in 
response to early life PS-MP exposure.
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Bisphenol - A (BPA) Effects on BK Channels Surface Expression in HEK293
Ruth D. González Bermejo1* and Cristina Velazquez 2, Adriel Guevárez Galán2, Gerardo 
Alvarado Monefeldt1

1University of Puerto Rico Cayey Campus, Puerto Rico 
2University of Puerto Rico Medical Sciences Campus, Rio Piedras, Puerto Rico

Abstract:

Previous studies on the toxicity of Bisphenol-A (BPA) have revealed a variety of hazardous 
effects on human health especially in comorbid neurological pathologies like acute 
depression and anxiety disorders.  BPA is a pollutant produced in large quantities that is 
commonly used as a plasticizer representing a threat not only to aquatic ecosystems but 
to human health. We have previously shown that physiologically relevant concentrations 
of BPA in C57 mice cause significant extinction deficits during contextual fear association 
experiments correlated to the development of anxiety disorders. However, the specific 
targets of BPA toxicity leading to this behavior anomaly are not fully understood. In the 
current study, we measure BPA effects on the surface expression of the large potassium 
calcium- and voltage-dependent channel (BK) involved in establishing key parameters for 
neural signaling mediating neuronal intrinsic excitability associated to fear learning. To 
achieve this, we used a stably transfected ZERO BK channel isoform fluorescently tagged 
expressed in human embryonic kidney (HEK293) cells to monitor both overall and surface 
expression. Using confocal microscopy, we further quantified the expression FKBP5 
in response to BPA treatment. Results show a significant linear increase in BK channel 
and FKBP5 expression as a function of BPA concentration. These results are consistent 
with the behavioral phenotype we have observed in response to BPA and its link to the 
development of anxiety disorders.

Clinical Application of Vasodilators in the Acute Phase of Ischemic Stroke
Sheng-nian Zhou1,2*, Wei Jiang1,2, Xue-ying Zhou1,2

1Neurology Department, Qilu Hospital of Shandong University, China
2Brain Science Research Institute, Shandong University, China

Abstract:

Ischemic stroke is a kind of disease of brain tissue dysfunction and necrosis due to a variety of 
reasons leading to cerebral blood flow deficiency, which is one of the most common causes 
of death in the world. The treatment of acute phase of ischemic stroke should put emphasis 
on early diagnosis, early treatment, early rehabilitation and early prevention. Current drug 
treatments mainly include the thrombolytic drugs, anticoagulants, antifibrinogenic drugs 
and antiplatelet drugs, which can improve the circulation. But the efficacy of vasodilators 
is still lacking evidence-based support. This article reviewed the clinical application of 
vasodilators in the acute phase of ischemic stroke, and suggested that using vasodilators 
to treat acute phase of ischemic stroke should be cautious, as they can cause intracranial 
steal phenomenon and aggravate cerebral edema, which is of referential significance in 
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reasonably selecting proper diagnosis and treatment regimens for ischemic stroke, and 
further standardizing and perfecting the guidelines for the disease. 
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