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Topic: Clinical management of neuroinflammation and neurodegeneration, with particular focus on 
neuromyelitis optica and multiple sclerosis 

The Value of Quantitative Measurement of Pain Sensation. 

Antigoni Soufla1,2, Panagiotis Kokotis1, Roman Rukwied2 
 

1Neurology, National and Kapodistrian University of Athens, Greece, 2Neurology, University 
of Heidelberg, Germany 

Objective: The value of quantitative measurement of pain sensation after C nociceptor activation with 
transdermal sinusoidal current wave stimulation protocol and skin biopsy. 

 
Methods: 30 healthy volunteers aged 20-30 years (17 females 18 males) participated after having given their 
informed consent. Half-sine wave pulses of 0.5sec duration (1Hz) were generated at intensities of 0.2 to 1 
mA by a constant current stimulator. Apart from half-sine wave stimulation, sine wave pulses of 60sec 
duration (4Hz) were generated at intensity of 0.2mA also by the constant current stimulator (Digitimer Ltd, 
Welwyn Garden City, UK) controlled by DAPSYS 8 (www.dapsys.net). Moreover, we performed 3-mm skin 
punch biopsies 10 cm above the lateral malleolus of the leg as described earlier and in the middle of the 
volar side of the forearm to the volunteer’s group. 

 
Results: We demonstrate that delivering transdermal sinusoidal half sine wave when trying to stimulate 
mechano-sensitive C fibers, when the amplitude of the delivered wave is increased from 0.2mA to 1mA 
considering our protocol, pain sensation is also increased following the same scheme. Consequently, if we 
deliver half sine wave transdermal stimulation, we expect to observe the same scheme of activation of 
mechanosensitive nerve fibers. If we observe a different scheme of activation in C fibers, may be a sign of 
neuropathic pain. As a result, if this scheme isn’t observed 
when sine wave is delivered transdermal with 1 min of duration, and we observe a different scheme there 
may be a involved a C fiber neuropathy and neuropathic pain. 
Concerning the skin biopsies, a correlation between pain sensation, of sine wave (delivered transdermal to 
stimulate mechano-insensitive C fibers of pain on the forearm), was observed and the nerve fiber density. A 
correlation between the bifurcated fibers of the biopsy site and the pain sensation was observed when 
mechanosensitive and mechano-insensitive fibers are stimulated, which needs further investigation. Also, a 
correlation between the remnant nerve fibers of subepidermal nerve plexus and mechano-insensitive nerve 
fibers of pain is observed that also needs further investigation. 

 
Conclusion: Skin biopsy and transdermal electrical stimulation are very promising available tools of 
diagnosing C fiber neuropathies and assessing neuropathic pain. 
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Topic: Emerging concepts for understanding and treating patients with neuroinflammation and 
neurodegeneration, with a particular focus on multiple sclerosis 

Prevalence of Multiple Sclerosis in The Urban Population of The Provinces in Albania 

Blerina Duka1, Gennaro Rocco2, Emanuela Prendi3, Alta Arapi1,  
Alessandro Stievano2, Ippolito Notarnicola2 

 
1Tirane, Order of Nurses Albania, Albania, 2Research, Centre of Excellence for Nursing 
Scholarship Ipasvi Rome Italy, Ital, 3Medicine, Catholic University “Our Lady of Good 

Counsel”, Albania 
 

Background: Multiple Sclerosis (MS) is one of the most debilitating diseases with a significant financial 
burden and a deteriorating effect on the quality of life of the affected individual, family and society as a 
whole. The first survey on the prevalence of MS in Albania was conducted by Kruja in 1994, His study 
evaluated a rate of 10 per 100 000. Furthermore, due to the difficulties in ascertaining cases deemed related 
to the low socio-economic level of the population, the study author concluded that the true frequency of MS 
in Albania was probably much higher. 

Objectives: In this study, we examined the prevalence and incidence of MS in a well-defined urban 
population of the provinces in Albania. 

Methods: This study sampled all registered residents of urban areas in the 12 Albanian provinces in April 
2021 and January 2022. Medical records were reviewed, including all previously acquired MRI data available. 
All patients subsequently underwent neurological examination to confirm the diagnosis of MS 

Results: We have identified an increase in possible MS patients with confirmed MS diagnoses. The 
prevalence of MS in recent years has also increased due to the change in some social factors. 

Conclusion: From our study, it is therefore relevant to highlight that the centrality of the person is an 
essential element for the organization of the social and health assistance intervention. All this can reduce 
both the incidence and the prevalence of MS in Albania. MS can therefore be tackled only if there is an 
interaction between the various functional problems, needs and the reference environment. 

Keywords: prevalence; incidence; health management; multiple sclerosis; risk groups; complexity. 
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Topic: Emerging concepts for understanding and treating patients with neuroinflammation and 
neurodegeneration, with a particular focus on multiple sclerosis 

Correlation Between Absence of Efficient Acute Inflammatory Response and Multiple Sclerosis, A Pilot 
Study 

Seema Mahesh1, Vitalie Vacaras2, George Vithoulkas3 
 

1Research, Centre for Classical Homeopathy, India, 2Neurosciences, Iuliu Hatieganu 
University of Medicine and Pharmacy, Romania, 3International Academy of Classical 

Homeopathy, University of the Aegean, Greece 
 

Background: Efficient acute inflammatory response, signified by the ability to mount a high fever during 
common infections is the hallmark of a healthy immune system (1-4). Inability to do so eventually leads to 
disrupted resolution of the inflammation and the perpetuation of a low grade chronic inflammatory state (5-
9). This phenomenon may be operational in the triggering of many chronic diseases including Multiple 
sclerosis (MS) (7, 10), and may be worsened by the abuse of antibiotics (11, 12), which further suppress the 
inflammatory response.  
 

Objective: To investigate if MS patients exhibited a history of efficient acute inflammatory response, marked 
by high fever (38oC), and the prevalence of antibiotic use, in their past history 
Methods: We collected data from 100 consenting MS patients visiting the Department of Neurosciences, 
County Emergency Hospital, Cluj-Napoca in Romania, regarding the past history of treatment of acute 
infections. The patients included 77 females and 23 males, ranging from 21 to 61 years of age (average age 
of 39.26). The maximum Expanded Disability Status Scale was 5.5. 
 

Results: Of 100 cases, 80 cases showed a history of recurrent acute infections treated with antibiotics. 12 
cases showed a history of acute infections, but without antibiotic treatment and six cases had no history of 
acute infections. Two cases could not provide the data with certainty. High fever (38o C) was exhibited by six 
cases, while 53 cases showed low grade fevers during their acute infections and 40 cases developed no 
fevers. One case could not provide data. 
  
Conclusion: Reduced ability to mount an acute inflammatory response during acute infections may be 
predictive of a low grade chronic inflammatory disease such as MS. The abuse of antibiotics was also 
rampant in the history of these patients These findings need deeper scientific investigation into all the 
parameters involved, including the repeated treatment with antibiotics 
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Topic: General neuroinflammation 

Beneficial Microglia Responses Drive Remyelination Through Inhibition of Soltnf- TNFR1 Signaling in The 
Cortical Grey Matter 

Athena Boutou1, Ilias Roufagalas1, Chris J Barnum2, Ray J Tesi2, Lesley Probert1 
 

1Laboratory of Molecular Genetics, Department of Immunology, Hellenic Pasteur Institute, 
Greece, 2INmune Bio, Boca Raton, USA 

 

Neuroinflammation is central to MS pathology, however its differential contributions to demyelination and 
remyelination remain incompletely understood. TNF is a master pro-inflammatory cytokine involved in both 
processes with solTNF - TNF receptor 1 driving inflammation and tmTNF - TNF receptor 2 mediating 
neuroprotection. In this study we focus on how a selective inhibitor of solTNF promotes remyelination via 
pro-repair functional alterations in microglia, and thereby establish solTNF as a potential therapeutic target 
for promoting remyelination in MS. We applied pharmacological and genetic tools in experimental MS 
models, including a novel selective inhibitor of solTNF, XPro1595, which penetrates brain in 
pharmacologically-relevant concentrations, together with tamoxifen-inducible Cre/LoxP targeting of TNFR1 
specifically in CNS microglia, and studied brain pathology using in-depth fluorescence imaging and 
computational methods. Consistent with previous studies in white matter, we show that therapeutic 
treatment of C57BL/6 mice with XPro1595 in a cuprizone demyelination model, promotes remyelination in 
cortical grey matter. Unexpectedly, inhibition of solTNF induced early increased responses of microglia (Iba1) 
and astrocytes (GFAP), which also show altered morphology. At a functional level, these glial changes were 
associated with enhanced phagocytosis of myelin debris by microglia in vivo, measured by MBP-
immunoreactive intracellular vacuoles. This result is validated in vitro by myelin phagocytosis assays in 
macrophages, thereby providing mechanistic evidence that solTNF inhibition enhances clearance of myelin 
debris to favor remyelination. Finally, microglia-specific gene depletion of TNFR1 was sufficient to reproduce 
the pro-remyelinating effects of XPro1595, indicating microglia as a cell-autonomous mediator of CNS repair. 
Overall, these results demonstrate that inhibition of solTNF promotes beneficial glial responses, which favor 
remyelination in the demyelinated cortical grey matter. 

 



 
 

5 

Topic: General neuroinflammation 

Repopulated microglia arise from the residual microglia and reconstitute functional heterogeneity after 
acute depletion 

Zuzanna Łuczak-Sobotkowska1, Patrycja Rosa1,2, Maria Banqueri1, Natalia Ochocka1, 
Aleksander Jankowski2, Bożena Kamińska1 

 
1Laboratory of Molecular Neurobiology, Nencki Institute of Experimental Biology of the 

Polish Academy of Sciences, Poland, 2Faculty of Mathematics, Informatics and Mechanics, 
University of Warsaw, Poland 

 
Microglia are resident myeloid cells in the central nervous system (CNS) that carry out both homeostatic and 
pathological functions, instigating and fueling inflammation. They self-renew in the macrophage growth 
factor colony stimulating factor-1 (CSF-1R) dependent manner. CSF1R inhibitors (i.a. BLZ945) deplete 99% of 
microglia which rapidly regenerate and restore a normal density within 1 week in adult mice. The origin and 
functions of these repopulated microglia are strongly debated. In this study, we investigated the origin and 
functionality of repopulated microglia (MG) by single cell RNA sequencing (scRNA-seq). Treatment with 
BLZ945 for 21 days resulted in MG depletion (1%) and a complete repopulation after 7 days was 
demonstrated by TMEM119 immunohistochemistry and flow cytometry. scRNA-seq of CD11b+ cells from 
control murine brains revealed a considerable MG heterogeneity and the existence of various functional 
states of MG. Main clusters expressed homeostatic and signature genes (MG1), immediate early genes 
typical for transcriptionally active cells (MG2), or genes coding for signaling inhibitors and transcriptional 
repressors (MG3). PreMG clusters were enriched in the “microglia signature”, cytokines, chemokines, and 
interferon response genes. Repopulated MG were derived from the surviving MG by the proliferation and 
differed morphologically from control MG. Interestingly, repopulated microglia reconstituted main 
functional clusters detected in the intact brain. In summary, we confirm the presence of microglial 
progenitors (PreMG) in the adult brain, the origin of repopulated MG from preexisting MG via proliferation 
and reenactment of functional clusters. Identification of signaling pathways underlying MG repopulation 
may indicate new therapeutic opportunities. 

 
Studies were supported by a grant ERA-NET-NEURON/18/2018 from the National Center of Research and 
Development, Poland and by the Polish National Agency for Academic Exchange (PPN/PPO/2019/1/00042). 
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Topic: General neuroinflammation 

Cyclooxygenase-2 Elicits NF-κB-mediated Apoptosis in Neutrophils of Pesticides Intoxicated Rats: 
Implications in Neuroinflammation 

Archana Yadav1,2, Chetna Singh1,2 
 

1Developmental Toxicology Laboratory, System Toxicology and Health Risk, Assessment 
Group, CSIR-Indian Institute of Toxicology Research (CSIR-IITR), India 

2CSIR-Indian Institute of Toxicology Research (CSIR-IITR), Academy of Scientific and 
Innovative Research (AcSIR), India 

 

Background 

Neutrophils are the foremost line of defense of innate immune system. Albeit reactive oxygen/nitrogen 
species and inflammatory response of neutrophils facilitate their protective mechanism, prolonged 
activation of circulating neutrophils might result in undesired tissue damage or chronic inflammatory 
diseases including neurodegenerative diseases. Increased oxidative stress in neutrophils of Parkinson’s 
disease (PD) patients suggests a plausible connection between neutrophils and neuronal system. Pesticides 
maneb/MB and Paraquat/PQ, known to induce PD in rodents, also cause neutrophil toxicity through 
oxidative stress and inflammation. Cyclooxygenase/COX-2-mediated inflammation is implicated in PD 
however its role in MB+PQ-induced cytotoxicity in neutrophils is still obscure. 

 

Objectives 

The study therefore aimed to explore the involvement COX-2 in MB+PQ-induced toxicity in primary cultured 
rat PMNs/ HL60 cells and its crosstalk with nuclear factor-kappaB/NF-κB and c-Jun N-terminal kinase/JNK 
pathway 

 

Methods 

PMNs isolated from whole blood of male Wistar rats and human leukemic HL60 cells were cultured using 
RPMI 1640 media. The cells were exposed to MB+PQ in presence or absence of COX-2 inhibitor – Celecoxib. 
The cell viability was assessed by MTT and LDH release assays. Free radical generation was estimated using 
DCF-DA/DHE methods. Protein expression of COX-2, NF-κB translocation, phosphorylated-JNK, cleaved-PARP 
and p-c-jun (target protein of JNK) were analysed by western blotting while caspase-3 activity was estimated 
using kit. 

 

Results 

MB+PQ markedly attenuated cell viability of cultured PMNs/HL60 cells while free radical production was 
increased. MB+PQ augmented COX-2 levels, NF-κB translocation and JNK activation in both cell types. 
MB+PQ exposure increased c-PARP levels in PMNs culture while p-c-jun levels and caspase-3 activity were 
elevated in HL60 cells. Celecoxib rescued from MB+PQ-induced changes in oxidative stress, inflammatory 
mediators and apoptotic markers. 

 

Conclusion 
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MB+PQ induce COX-2, which activates NF-κB and JNK subsequently leading to apoptosis in PMNs/HL60 cells. 
MB+PQ-induced changes in circulating neutrophils might have implications on chronic inflammation in 
neurological disorders. 
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Topic: General neuroinflammation 

Targeting The Endocannabinoid and Melatoninergic Systems to Provide Neuroprotection In An 
Hippocampal Explant Model of Neuroinflammation 

Mariarosaria Cammarota1, Silvia Rivara2, Federica Vacondio2, Gilberto Spadoni3, Marco 
Mor2, Francesca Boscia1 

 
1Department of Neuroscience, Reproductive, and Odontostomatological Sciences, School of 

Medicine, University of Naples, 2Department of Food and Drug, University of Parma, 
3Department of Biomolecular Sciences, University of Urbino 

 

Background. Regulating endocannabinoid (EC) levels by inhibiting the eCB-hydrolysing enzyme FAAH is an 
attractive therapeutic perspective in several neuroinflammatory and neurodegenerative diseases. Melatonin 
is a hormone released by the pineal gland that is currently used as a dietary supplement for the short-term 
treatment of insomnia.Both endocannabinoids and melatonin exert physiological brain functions and are 
provided by immunomodulatory, antioxidant, and protective roles. 

 

Objectives and Methods. In the present study, by using a rodent hippocampal explant models of excitotoxic 
or inflammatory injuries, we investigated the time- and dose-dependent effects of the dual acting-
compound UCM1341, endowed with FAAH inhibitory action and agonistic activity on melatonin receptors. 
By performing biochemical and quantitative colocalization analyses we explore the effect of UCM1341 on 
microglia/macrophage response to neuroinflammation. 

 

Results. Our neuroprotection studies showed that the damage occurring in the CA1 region of hippocampal 
slices exposed to NMDA was not greatly affected by UCM1341. Conversely, the bivalent ligand attenuated 
demyelination and exerted a greater dose-dependent neuroprotection against LPS+IFN-g-induced 
neuroinflammatory damage if compared to the reference compounds melatonin or URB597. During 
neuroinflammation, UCM1341 modulated the inflammatory response by contributing to 
microglia/macrophage polarization and stimulating the formation of lipid-laden macrophages. The 
neuroprotective effects of UCM1341 were prevented by the PPARa and melatonin receptor antagonists. 

 

Conclusions. Our findings suggest that enhancing the EC and melatoninergic tone with UCM1341 may 
represent a novel strategy to provide neuroprotection and modulate the microglia/macrophages response 
after a neuroinflammatory demyelinating insult. 
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Topic: General neuroinflammation 

P2X7 Receptor Mediated Cytokine Release from Human Microglia (Monocyte-Derived) And Human Fresh 
Brain Tissue; Implications for Patients with TBI and Other Brain Pro-Inflammatory Conditions 

Jamie  Cowley1,2, Neale Harrison1,2, Ines M. Morano2, Elizabeth Jinks2,  
Fabiana Corsi-Zuelli1,3, Andrew R. Stevens4, Antonio Belli4,  

Ramesh Chelvarajah5,6, Georgios Tsermoulas5, Ismail Ughratdar5, Athanasios isakis5,  
Yasir A. Chowdury5, David J. Davies5, Rosa Sun5, Kamal Yakoub4, Colin Bergin5,  

Samantha Harkett5, Aoife Neal5, Zubair Ahmed4, Rachel Upthegrove6, Catherine A. Brady1,2, 
Omar Qureshi1,2, Nicholas M. Barnes1 

 
1Neuropharmacology Research Group, Institute of Clinical Sciences, UK 

2Celentyx Ltd, Birmingham Research Park, UK, 3Department of Neuroscience and 
Behaviour, Behaviour Division of Psychiatry, Brazil,  4Neuroscience and Ophthalmology, 
Institute of Inflammation and Aging, UK, 5NIHR SRMRC Research Team, Queen Elizabeth 

Hospital, University Hospitals Birmingham, UK 
6Institute for Mental Health, School of Psychology, UK 

 

Traumatic brain injury (TBI) is the leading cause of death and disability in the first four decades of life, yet 
there are no approved pharmacological treatments. It is becoming increasingly recognised that activation of 
the excitatory P2X7 receptor, expressed in the brain predominantly by microglia, drives an inflammatory 
environment that may exacerbate brain trauma subsequent to the primary insult. 

To study the impact of the P2X7 receptor and increase our understanding as a potential therapeutic target, 
we have investigated the ability of the P2X7 receptor to modulate pro-inflammatory cytokine release (e.g. IL-
1β) using human microglia (induced from peripheral blood monocytes; iMDM) as well as using human brain 
slices (obtained from consented patients undergoing neurosurgery). Immuno-labelling of iMDM, as well as 
freshly isolated microglia from the human brain tissue, demonstrated expression of microglial phenotypic 
markers (e.g. TMEM119, P2RY12) by cells co-expressing the P2X7 receptor. Further to this, we established a 
concentration-dependent release of pro-inflammatory cytokines upon stimulation of the P2X7 receptor with 
the agonist, BzATP, that was prevented by selective P2X7 receptor antagonism. Hence P2X7 receptor 
antagonism may improve the clinical outcomes for patients with TBI; a hypothesis that we are about to test 
in a clinical trial. Furthermore, such pharmacological intervention may benefit other neurological and 
psychiatric conditions associated with a pro-inflammatory environment in the brain or spinal cord. 

Acknowledgements: Funded by the MRC (UK; grant ref MR/R006008/1). REC reference 20/WA/0327. UHB 
Research Project Authorisation RRK7328. 
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Topic: General neuroinflammation 

Role of LRRK2 in Mitochondrial Redox Signaling: Relevance to Cypermethrin-Induced Neurotoxicity 

Alika Sarkar1,2, Mahendra Pratap Singh1,2 
 

1Toxicogenomics and Predictive Toxicology Laboratory, Systems Toxicology and Health Risk 
Assessment Group, CSIR-Indian Institute of Toxicology Research (CSIR-IITR), India, 

2Academy of Scientific and Innovative Research (AcSIR), CSIR-IITR Campus, India 
 

Background: 

Leucine-rich repeat kinase-2 (LRRK2), a serine-threonine kinase, is implicated in a plethora of cellular 
processes, including mitochondrial homeostasis, oxidative response, vesicular trafficking and 
neuroinflammation. These pathways are known to play an important role in the onset and progression of 
Parkinson’s disease (PD). Besides, environmental exposure to pesticides, such as cypermethrin, is also 
recognized to be a risk factor for the development of PD. However, the role of LRRK2 in cypermethrin-
mediated neuronal damage in PD is elusive and needs to be explored. 

 

Objectives: 

The present study aimed to assess the role of LRRK2 and its association with other redox-sensitive proteins, 
mitochondrial dysfunction and oxidative damage in cypermethrin-induced neurotoxicity. 

 

Methods: 

Small interfering RNA-based silencing of LRRK2 was performed in human neuroblastoma (SH-SY5Y) cells 
followed by cypermethrin treatment. The expression of mitochondrial redox-sensitive proteins, such as 
peroxiredoxin-3 (Prx3) and thioredoxin-2 (Trx2) along with mitochondrial membrane potential (mMP) and 
the level of reactive oxygen species (ROS) were measured employing standard procedures. Cytosolic to 
nuclear translocation of nuclear factor erythroid-2-related factor-2 (Nrf2) was also checked after 
cypermethrin treatment in the presence/absence of LRRK2 knockdown. 

 

Results: 

Cypermethrin increased the expression of LRRK2 protein as compared with control. Contrary to that, the 
expression of Prx3, Trx2 and nuclear Nrf2 proteins was reduced by the cypermethrin treatment. Knockdown 
of LRRK2 was found to reduce the sensitivity of cells towards cypermethrin-induced mitochondrial redox 
imbalance as reflected by the restoration in mMP and reduction in ROS level. In addition, less reduction in 
level of mitochondrial redox-sensitive proteins and nuclear translocation of Nrf2 were also observed in 
LRRK2 depleted cells after cypermethrin treatment. 

 

Conclusion: 

The findings reveal that LRRK2 plays an important role in cypermethrin-mediated reduction in the expression 
of mitochondrial redox-sensitive proteins by inhibiting the nuclear translocation of Nrf2, which might result 
in enhanced oxidative imbalance and mitochondrial dysfunction. 
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Topic: General neuroinflammation 

Contribution of Iron Transporter Proteins and Lysosome-Associated Membrane Protein-2A in 
Cypermethrin-Induced Neurotoxicity 

Nidhi Sachan1,2, Saripella Srikrishna2, Mahendra Pratap Singh1 
 

1Toxicogenomics and Predictive Toxicology Laboratory, Systems Toxicology and Health Risk 
Assessment Group, CSIR- Indian Institute of Toxicology Research (CSIR-IITR), India, 2Cell and 
Neurobiology Laboratory, Department of Biochemistry, Institute of Science, Banaras Hindu 

University, India 

 

Background: 

A mounting set of evidence marks the involvement of dysregulation in iron homeostasis, oxidative stress, 
impaired autophagy and neuroinflammation in the progression of many neurodegenerative diseases, 
including Parkinson’s disease (PD). Iron serves as a cofactor for several metabolic proteins and is essential for 
myelin sheath and neurotransmitter synthesis. Several reports highlighted the connecting link between 
neuroinflammation and iron accumulation, probably endorsed by alteration in iron transporter proteins. 
Increased iron level modulates the synthesis, post-translational modification and aggregation of α-synuclein, 
which is a pathological hallmark of PD. Additionally, compromised chaperone-mediated autophagy (CMA), 
which is responsible for the clearance of α-synuclein is also reported in PD patients. The role of pesticides is 
well established in PD progression. Cypermethrin, a pyrethroid pesticide, is known to induce mitochondrial 
dysfunction, oxidative stress and autophagy impairment. However, the mechanism involved in iron 
accumulation and dysregulation of CMA in the presence of cypermethrin is still obscured. 

 

Objective: 

The current study was designed to delineate the role of cypermethrin in dysregulation of iron homeostasis 
and CMA in human neuroblastoma cells (SH-SY5Y). 

 

Methods: 

SH-SY5Y cells were treated with/without cypermethrin, ammonium chloride (a CMA inhibitor) and saponin (a 
CMA activator) along with respective controls. Cells were harvested and expression of divalent metal 
transporter-1 (DMT-1), ferroportin, transferrin, hepcidin, ceruloplasmin, lysosome-associated membrane 
protein-2A (LAMP-2A), heat shock cognate-70 (HSC-70) and α-synuclein was measured employing western 
blotting. 

 

Results: 

Cypermethrin increased the expression of DMT-1 and hepcidin and reduced the expression of ferroportin, 
transferrin, ceruloplasmin and LAMP-2A. Cypermethrin also increased the level of α-synuclein which was 
restored by saponin. 

 

Conclusion: 

The study demonstrates that cypermethrin alters the expression of iron transporter proteins and CMA 
activity, leading to accrual of iron and α-synuclein which contribute to dopaminergic neurotoxicity. 
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The Clinical and Radiological Features and Prevalence of Neuro-Behçet`s Disease: A Retrospective Cohort 
Multicenter Study 

Rawaf Alsharif1, Seraj Makkawi1, Danya Aljafari1, Alhanouf Alwagdani1,  
Hadeel Maaddawi1, Yasser Almalik2, Ahmad Abulaban2, Talal Aljumah1 

 
1College of Medicine, King Saud Bin Abdulaziz University for Health Sciences, Saudi Arabia 

 

 

Background 
Neuro-Behcet’s disease is defined as the primary neurological involvement in patients who are suffering 
from the systemic symptoms of BD. This study aims to determine the prevalence and the nature of NBD in 
patients presented to two tertiary care centers in Saudi Arabia.  
Methods 
This is a retrospective cohort study. It was conducted in King Abdulaziz medical cities in Jeddah and Riyadh in 
the year of 2021. All patients diagnosed with NBD from 2016 to 2021 in KAMC were included. A consecutive 
sampling technique was used. A data collection sheet was utilized to collect demographic data, past medical 
history, and BD characteristics. The NBD section of the sheet included the neurological signs and symptoms, 
the involvement site on MRI, the result of the CSF analysis, the acute treatment and the maintenance 
treatment, and the outcome and disability status, which was measured by the modified Rankin scale.  
Results 
215 BD charts were reviewed during the study period and a total of 35 (16.28%) were found to have NBD 
and were included in the study. The main clinical features of NBD were headache (48.6%), weakness (40%), 
unsteadiness (34.3%), and dysarthria (28.6%). The most involved sites on imaging were the diencephalon 
(31.4%) and basal ganglia (25.7%), the hemispheres (22.9%). (45.7%) had undergone CSF analysis, all of 
which had a negative oligoclonal bands. For acute relapses, all patients received IV methylprednisolone. 
Except one patient who additionally required PLEX. Commonly prescribed maintenance medications were 
oral corticosteroids (54.3%), azathioprine (48.6%), and colchicine (31.4%). The disability of patients ranged 
from being asymptomatic (54.3%) to having a moderately severe disability (11.4%).  
Conclusion 
The clinical and radiological findings were similar to previous reports. The relatively high prevalence of NBD 
among our population and the high number of severely disabled individuals with NBD prompt further 
research. 
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Background 
Activity of the gelatinases, matrix metalloproteinase (MMP-)2 and MMP-9, is crucial in EAE for immune cell 
extravasation into the CNS parenchyma (1). While both infiltrating immune and CNS resident cells are 
sources of gelatinases, our work has shown that secretion of MMP-9, and to a lesser extent MMP-2, is 
critically required for leukocyte migration across parenchymal border/glia limitans. While some functions of 
the gelatinases at this site have been elucidated, the data are sparse and precisely how the gelatinases affect 
barrier properties remains unclear. 
  
Objective  
To identify novel MMP-2/MMP-9 substrates at the parenchymal border that are important for its functional 
integrity and leukocyte Infiltration. 
  
Methods 
Mass spectrometry (LC-MS/MS), IF, PCR, In situ zymography, ELISA, RNAscope.  
  
Results 
High resolution mass spectrometric based analyses (2) of protein fragments shed from WT, Mmp9-/-, 
Mmp2-/- or Mmp9-/-/Mmp2-/- double knockout (DKO) cultured astrocytes revealed 255 potential 
substrates for MMP-9 and 25 for MMP-2. Of these, the MMP-9 substrates NRCAM, VCAM-1 and cadherins-2, 
-4 and -11 are associated with cell adhesion and leukocyte transmigration processes. IF staining and PCR 
confirmed VCAM-1 on astrocytes, its upregulation during inflammation and cleavage precisely at sites of 
immune cell penetration of the parenchymal border. Expression of NRCAM and VCAM-1 by astrocytes was 
confirmed in human multiple sclerosis tissue and cleaved soluble VCAM-1 and NRCAM were detected in the 
CSF of multiple sclerosis patients and correlated with high MMP-9/MMP-2 levels. 
  
Conclusion 
We identified novel MMP-9 and MMP-2 substrates expressed both in vitro and in vivo by astrocytes which 
contribute to our understanding of the functional integrity of the parenchymal barrier. This work also 
provides a database of molecules that can be used to identify additional substrates that could potentially 
contribute to this process. 
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Multiple sclerosis (MS) is a chronic neuroinflammatory demyelinating disease targeting the central nervous 
system (CNS). Blood-brain barrier (BBB) breakdown and increased immune cell trafficking into the CNS are 
early pathological hallmarks of MS. CD8 T cells are an abundant immune cell subset infiltrating the CNS in MS 
patients but the mechanisms regulating their entry into the CNS remain incompletely understood. Antigen 
presentation at the BBB was proposed to promote CD8 T-cell entry into the CNS. Here we demonstrate that 
BBB endothelial cells are able to uptake protein antigens and effectively present them in an MHC class I 
restricted manner to CD8 T cells in vitro. Brain endothelial antigen presentation suffices to prime naïve CD8 T 
cells in vitro driving their proliferation and differentiation into short-lived effector cytotoxic CD8 T cells, 
which eventually leads to brain endothelial cell apoptosis. Additionally, under physiological flow brain 
endothelial antigen- presentation reduced general post-arrest CD8 T cell mobility, decreasing their speed 
and displacement, as well as CD8 T-cell crawling and diapedesis rates. In a CD8 T cell driven 
neuroinflammation mouse model, both naïve and effector CD8 T cells arrested more efficiently on the BBB 
under neuroinflammation, where antigen-dependent interactions also lead a reduced crawling speed and 
displacement of the effector CD8 T cells over the BBB endothelium. Taken together our data suggest that 
brain endothelial antigen cross-presentation prohibits CD8 T cell entry into the CNS and rather triggers CD8 
T-cell mediated focal BBB breakdown and thus exacerbates neuroinflammation. 
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Multiple sclerosis (MS) is a multifactorial disease of autoimmune nature that affects a significant proportion 
of the population. Many environmental factors influence the disease progression, which also depends on 
each patients’ genetic profile. The interaction of these factors in triggering the disease is still unclear but 
Pattern recognition receptors (PRRs), which coordinate the innate immune response, may have a significant 
role in MS development. Using a quintuple knockout mouse model, Tlr23479, our lab has previously shown 
that abrogating Toll-like receptor (TLR) signalling has surprisingly no consequences on the experimental 
animal model - experimental autoimmune encephalomyelitis (EAE). Downstream of TLR, signal is processed 
by two adaptor molecules: MYD88 and TRIF. As the quintuple knockout still develops EAE, it is possible that 
MYD88 and TRIF have a regulatory effect over each other. Using a Myd88/Trif-/-, we showed that the double 
deficiency reverts the resistance to EAE observed in Myd88-/-, suggesting a feedback mechanism that keeps 
the highly proinflammatory and potentially damaging activation of MYD88 under the control of TRIF. Only 
TLR3 and TLR4-TRAM signal through TRIF. Thus, our aim was to dissect which of these branches, TLR3 or 
TLR4-TRAM, conveys the regulatory role of TRIF over MYD88. Crossing Tlr3-/- and Tram-/- to Myd88-/- and 
studying disease progression and major immunological cell populations of the double knockouts 
(Myd88/Tlr3-/- and Myd88/Tram-/-), showed that absence of TRAM signalling but not of TLR3 signalling (in 
addition to MYD88) can revert the EAE resistance seen in Myd88-/- mice. This suggests that, contrary, the 
TRIF signalling pathway has a regulatory role over Myd88. Moving forward our aim is to explore this 
regulatory mechanism and use it as a possible treatment option for EAand ultimately MS. 
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