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Dear Participants, 

 

Welcome to the 1st ESN Virtual Conference! 

Two years ago in Milan the ESN meeting closed with the announcement of 

the 24th ESN Biennial Meeting and 8th Conference on “Molecular and Cellular 

Mechanisms of Regulation in the Nervous System” which would have been held on 

May 23-26, 2021 in Saint Petersburg, Russia.  

As we are all aware though, the COVID pandemic had other plans, resulting 

in said meeting being postponed to 2022.  

We cannot deny we all are upset by this, however, when one door closes, 

another one opens and for us, the ESN Young Scentists Steering Committee (YSSC), 

representing young ESN members, that meant getting a chance, for the first time, to 

organize an entire virtual ESN conference. This means a conference organized by 

young scientists where we will discuss neurochemistry, hear about new techniques, 

new results and, most importantly, give a stage to the early career scientists. 

We started this new and exciting adventure back in October, with some 

apprehension and the will to prove ourselves as faithful companions on this journey. 

Step by step, email after email, Skype call after Skype call, with the invaluable 

assistance of the ESN officers and the help of our fellow young scientists, who sent 

us amazing proposals, the programme of the meeting took its shape. We are proud to 

present two plenary lectures, six symposia, one workshop and a poster session with 

topics ranging from neurodegeneration to optogenetics to neurometabolism and much 

more! 

We hope that everyone will be able to get something out of this first ESN 

Virtual Conference and we are looking forward to meeting you all in person in St. 

Petersburg in 2022!  

 

The ESN-Young Scientist Steering Committee 
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The ESN-YSSC would like to express their sincere gratitude to everyone who 

participated in the virtual conference.  

We would particularly like to thank the ESN officers Natalia Nalivaeva (ESN 

President), Illana Gozes (ESN Secretary) and Johannes Hirrlinger (ESN Treasurer) 

for the opportunity they have given us. It is the first time in ESN history that young 

scientists were trusted with a task like this, and we deeply appreciate the reliable 

support, help with technical set up, advice and openness to our ideas at any point. We 

are thankful for the support and approval from ESN Council, who have backed our 

plans and program drafts, allowing us to move forward in the name of ESN. We 

highly appreciate the time, care and efforts invested by ESN Historian Anthony 

Turner and former ESN president Ago Rinken, who have proof-read program and 

abstract book and efficiently set up website adverts and the registration platform 

together with Natalia Nalivaeva. Thank you very much for all your work! 

We thank the speakers and chairs for their trust in us, their ideas and initiative. 

We also thank all poster presenters for taking the opportunity to participate and 

sharing their work. It was a great pleasure for us to see so many of you send us your 

abstracts and to be prepared to present your posters in the challenging short time of 5 

min. We are thrilled by the variety of topics discussed showing the wide-spanning 

interests within ESN. We also thank all listeners and look forward to hearing all your 

questions, as these will be the fuel of all future work and make a conference 

worthwhile, in person or digital.  

We hope to be able to see you all in person in St. Petersburg 2022! 

Yours sincerely,  

The ESN-YSSC 
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Dear Participants of the 1st ESN Virtual Conference,  

 On behalf of the European Society for Neurochemistry (ESN) I am delighted 

to welcome you to the 1st ESN Virtual Conference “Future perspectives for European 

neurochemistry – a young scientist’s conference”. 

 At this Virtual Conference we are celebrating the 45th anniversary of our 

Society which was founded in 1976 with the main objectives to advance 

Neurochemistry for the public benefit and to promote the development of 

Neurochemistry. Since its foundation, ESN has broadened its scope and now 

embraces members from numerous countries around the globe becoming a strong and 

effective learned Society. 

 The COVID-19 pandemic has forced us to postpone our next formal biennial 

meeting which now will be held in Saint Petersburg (Russia) in May 2022. During 

this unprecedented time, and despite all the difficulties, the Society has continued to 

grow from strength to strength and become more engaged with ISN and its sister 

societies, as well as with FENS, IBRO and other neuroscience organisations. The 

future of ESN is in the hands of young scientists and the Council during this time has 

focused on direct involvement of the ESN Young Scientists Steering Committee 

(YSSC) led by Dr Eva-Maria Blumrich in the Society activity and delegated them the 

task to organise this Virtual Conference. Here is the result of their extremely hard 

work over several months. We do hope that you all will appreciate the Programme 

they put together with the help of young ESN members and enjoy the format of the 

Conference. ESN Officers and Council are very grateful to all YSSC members for 

their enthusiasm and look with optimism to the future of ESN. 

 During the pandemic, activity of the ESN Officers and Council has not been 

halted. Instead, we regularly met at virtual teleconferences, contributed monthly to 

the ISN Newsletter, and actively developed the ESN website reporting Society news. 

ESN funding initiatives were still open and successful applicants will receive the 

grants when their planned events go ahead. For the first time we had a joint ESN-

FENS Mini-Conference prior to the FENS2020 Forum in Glasgow and despite being 

converted to the virtual format both the Mini-Conference and the Forum were a great 

success. Importantly, with the support of ISN we are now going ahead with 

organisation in September this year of an ESN School in Athens (Greece) for which 

the Organisers led by Prof Dimitra Mangoura have prepared a fantastic programme 

of lectures and practical courses. 

 We are grateful to all ESN members who participated in the elections to the 

ESN Council this spring and look forward to welcome newly elected members to the 

ESN Council after the General Business meeting which will take place at this 

Conference. We are extremely grateful to Ago Rinken (ESN Past-President), Fabrizio 

Michetti and Jean-Pierre Mothet, who are leaving the Council, for all their valuable 

work and contribution to the Society. At the General Business meeting on May 25, I 

will step down from my role as ESN President and take on the role of the Past-

President for the next two years. I wish to thank my fellow ESN Officers Johannes 

Hirrlinger and Illana Gozes for their daily support, dedication to the Society and 

friendship. I am grateful to all ESN Council members for their effective service and 



 

1st ESN Virtual Conference 

 9 

input in developing the Society. I hope that the atmosphere of camaraderie in our 

Society will bring to it more new members and ESN will continue to serve the 

scientific community by developing Neurochemistry in all possible directions. 

 We are convinced that you will enjoy this Virtual Conference, take an active 

part in the ESN General Business meeting and the poster sessions, and start planning 

your participation in the ESN2022 meeting. We do hope that the planet will overcome 

the ordeal brought to it by the SARS virus and we can meet and embrace each other 

very soon. Saint Petersburg has lots to offer you culturally, historically and 

scientifically. Come and join us there! 

 

 Natalia Nalivaeva, President of ESN 
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ZOOM GUIDELINES 

The Conference will take place on Zoom. The Meeting room will be open 30 

minutes before the conference starts (8:30am Central European Summer Time- 

CEST) should you wish to join early.  

All participants will be provided with login details to the conference before the 25th 

of May. The Zoom information for the conference can be found here below: 

 

GENERAL RULES 

 

While accessing the meeting, please use your real name (you can change it 

through the participant list).  

 

You will be muted when you enter the meeting room. Please ensure you stay 

muted throughout the presentations. If you are not currently asking a question 

or giving a talk we advise you to also turn your video off to help a stable 

connection and smooth stream.  

 

There will be time for questions at the end of each session. To ask a question, 

use the chat function and type “Q” in the chat box. This will allow the chair 

of the session to record the number and order of questions. The chair will then get 

back to you during the Q&A part of the session.  If you are called upon, please unmute 

yourself, if possible turn your camera on, state your name and affiliation and ask your 

question.  

 

If you do not get the chance to ask your question verbally, you can contact the 

speakers through private chat. You can find out how to do that here:  

https://www.tomsguide.com/news/how-to-chat-in-zoom 

Alternatively, you can get in touch with the ESN YSSC after the Conference via esn-

yssc@outlook.org and we will try our best to help facilitate communication.   

 

It is prohibited to record the presentations or to take pictures or 

screenshots of the slides. 

 

LANGUAGE 

The official language of the Conference is English, which will be used for all 

presentations. 

TIME ZONES 

All times in this program are given in CEST (Central European Summer Time). 

  

https://www.tomsguide.com/news/how-to-chat-in-zoom
mailto:esn-yssc@outlook.org
mailto:esn-yssc@outlook.org
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PROGRAMME AND ABSTRACT BOOK 

The Programme and Abstract Book is available for downloading on the ESN 

webpage (www.neurochemsoc.eu) through “The Programme and Abstract Book” 

link. 

 

POSTERS 

All posters are available for consultation on the ESN webpage 

(www.neurochemsoc.eu) through “The Posters” link. They will be secured by a 

password and only available for registered participants of the conference. The poster 

sessions will all be held on Wednesday the 26th of May. 

 

Dear poster presenters, 

You will have 5 min to present your poster. Please note that this includes the 

time for uploading your poster and sharing the screen. We kindly ask you to follow 

the order of presentations attentively and have your poster open on your PC in 

advance so that you get ready to share your screen after the previous presentation is 

finished and you are asked to start by the chair. We also kindly ask you not to exceed 

the time limit of your presentation and allow some time for questions. The ten-minute 

time slots given to accommodate urgent questions and technical issues will be kept 

strictly. 

Questions and an active discussion are very important in every poster session. 

Please do not hesitate to ask your questions at any point by typing “Q” in the chat box 

and wait for the chair to call you. There will be options for brief questions right after 

the presentation and after every five poster presentations there will be 10 min of 

general discussion when it will be possible to discuss the posters. Participants in the 

audience will be able to change in between breakout rooms during this break. In 

addition, there will be plenty more time at the end of the poster session to continue 

the discussion.  

Please see the video on how to switch from one poster session room to another 

here. 

 

The Poster sessions are organised as follows:  

 

 

 

 

 

 

http://www.neurochemsoc.eu/
http://www.neurochemsoc.eu/
https://neurochemsoc.eu/wp-content/uploads/2021/05/Breakout-rooms-video.mp4
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Time 

CEST 

Category A: Pathology 

Parallel breakout rooms 

1 Molecular basis of disease 

Chair: Riccardo Cristofani 

Judges: Nico Mitro & Jean-

Pierre Mothet 

 

2 Key genetic and 

metabolic aspects of 

neuropathology 

Chair: Matteo Audano 

Judges: Ago Rinken & 

Natalia Nalivaeva 

3 Neurodegeneration and 

Inflammation 

Chair: Kadri Seppa 

Judges: Illana Gozes & 

Anthony Turner 

 

 No Author and Title No Author and Title No Author and Title 

15:05 
- 

15:15 

PA
1 

Lunghi et al.: The 
oligosaccharide 

portion of ganglioside 
GM1 displays 

neuroprotective 
properties in in vitro 

and in vivo models of 
Parkinson`s Disease 

PA
11 

Santangelo et al.: 
Effect of NEK1-
C9ORF72 double 
mutation on DNA 

damage response in 
patient-derived 

neural stem cells 

PA
21 

Xulu et al.: Telomere 
length is associated 
with posttraumatic 

stress disorder but not 
appetitive aggression 

in trauma-exposed 
men 

15:15 
- 

15:25 

PA
2 

Bordone et al.: RNA 
therapy for levodopa-
induced dyskinesia in 

Parkinson’s 

PA
12 

Kulikov et al.: 
Audiogenic 

kindling leads to 
impairments in 
structures of the 
hippocampus. 

PA
22 

Fazzari et al.: 
Mitochondrial 

modulation: a novel 
mechanism underlying 
GM1- oligosaccharide 

neuroprotection 

15:25 
- 

15:35 

PA
3 

Dickens et al.: The 
perineuronal net 

blocks oligomeric α-
synuclein uptake 

PA
13 

Williamson et al.: 
Alternative splicing 

of activating 
transcription factor 

3 in tauopathies. 

PA
23 

Kozlova et al.: 
Neprilysin activity in 
rat brain declines after 
immobilisation stress 

15:35 
- 

15:45 

PA
4 

Zenko: 
Neuroendocrine 
mechanisms of 

pathology 
development and its 

correction by hypoxic 
postconditioning in rat 
models of depression 

and post-traumatic 
stress disorder 

PA
14 

Ferrari et al.: 
VCP mutants cause 

lysosomal 
alterations and 

autophagy 
induction in ALS-

neuronal model 

PA
24 

Carsana et al.: β-
glucocerebrosidase 

deficiency and 
glucosylceramide 

accumulation impair 
neuronal homeostasis: 

a better insight into 
neurodegenerative 

GCase-related 
pathologies 

15:45 
- 

15:55 

PA
5 

Hadar et al.: ADNP 
and SIRT1, new 

partners regulating 
microtubules and 

histone methylation: 
Dramatically 

dysregulated in 
neurodegenerative 

diseases 

PA
15 

Conceição et al.: 
Rbp-x protein 

mitigates disease-
associated 

pathology in 
different 

polyglutamine 
diseases 

PA
25 

Pazi & Ekimova: 
Neuroprotective 

effects of glucose-
regulated protein 

Grp78 in a model of 
Parkinson`s disease in 

rats. 

15:55 

- 

16:05 

General discussion 
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16:05 

- 

16:15 

PA

6 

Ganaiem: Hadar et 

al.: ADNP and SIRT1 

interact to regulate 

microtubules: 

enhancement in the 

presence of the ADNP 

fragment NAP in 

human-derived neural 

cells 

PA

16 

Stepochkina et al.: 

Co-administration 

of metformin and 

intranasally 

administered 

insulin restores the 

hypothalamic 

signaling in 

diabetic rats 

PA

26 

Komoltsev et al.: 

Contribution of 

immediate seizures 

and corticosterone in 

the early period of 

traumatic brain injury 

in rats to hippocampal 

damage 

16:15 

- 

16:25 

PA

7 

Jachova et al.: 

Increased glutamate 

scavenging by EAAT 

transporters of blood 

elements as a possible 

tool of rapid remote 

conditioning mediated 

tissue protection 

PA

17 

Chernomorets et 

al.: The role of 

transforming 

growth factor β1 

and its receptors in 

the rat brain in the 

neurodegeneration 

induced by 

trimethyltin 

PA

27 

Zorina et al.: The 

possible molecular 

mechanisms of 

neuroprotective effect 

of insulin and α-

tocopherol on brain 

cortical neurons in 

H2O2 induced 

oxidative stress 

16:25 

- 

16:35 

PA

8 

Furman et al.: 

Modification in IL6 

gene expression after 

induction of ischemic 

tolerance in the 

process of cerebral 

ischemia 

PA

18 

Bugaev-

Makarovskiy et 

al.: Expression 

profile of 

metabotropic 

glutamate receptor 

genes in the 

prefrontal cortex of 

rats during toxic 

neurodegeneration 

PA

28 

Tret’yakova & 

Kvichansky: The 

effect of inhibition of 

glucocorticoid and 

mineralocorticoid 

receptors during 

lipopolysaccharide-

induced 

neuroinflammation 

16:35 

- 

16:45 

PA

9 

Rimpi & Deshmukh: 

Embelin averts 

amyloid-β-induced 

neurotoxicity with 

emphasis on 

p38MAPK 

PA

19 

Lapshina et al.: 

The aquaporin 

inhibitor tgn-020 

accelerates 

nigrostriatal 

neurodegeneration 

in the rat model of 

preclinical stage of 

Parkinson’s disease 

PA

29 

Shcherbitskaia et al.: 

Maternal 

hyperhomocysteinemi

a induces 

neuroinflammation 

and neuronal death in 

the cerebral cortex and 

hippocampus of rat 

offspring 

16:45 

- 

16:55 

PA

10 

Belan et al.: HSP70 

chaperone prevents 

Parkinson’s disease-

induced 

neurodegeneration in 

dopaminergic brain 

systems of elderly rats 

PA

20 

Schwarz et al.: 

Reference gene 

validation in the 

brain regions of 

juvenile rats after 

pentylenetetrazole-

induced seizures 

PA

30 

Nikitina et al.: 

Neonatal exposure to 

bacterial 

lipopolysaccharide 

alters the response to 

stress caused by 

psychogenic trauma in 

adulthood in rats 

16:55 

- 

17:05 

General discussion 

17:05 

- 

17:35 

Networking 
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Time 

CEST 
 

Category B: Physiology  

Parallel Breakout rooms 
1 Synaptic transmission 

and signal transduction – 

Chair: Eva-Maria Blumrich 
Judges: Pavle Andjus & 

Carlos Duarte 

2 Plasticity and Glia – 

Chair: Sara Grassi 
Judges: Johannes Hirrlinger 

& Fabrizio Michetti 

3 General Neurophysiology – 

Chair:Anna Churilova 
Judges: Dimitra Mangoura & Elena 

Rybnikova 

 No Author and Title No Author and Title No Author and Title 

15:05 
- 

15:15 

PB
1 

Stratilov et al.: 
Increased propensity 

to nicotine 
consumption in adult 

rats exposed to 
prenatal hypoxia is 

accompanied by 
alterations in the 

dopamine-glutamate 
crosstalk. 

PB
11 

Bimbova et al.: 
Growth factor 

dependent 
intracellular 

signaling: changes 
after endurance 

training and spinal 
cord injury 

PB
21 

Vetrovoy et al.: Long-term 
effects of the prenatal 
hypoxia on central and 

peripheral components of the 
glucocorticoid system in rats 

15:15 
- 

15:25 

PB
2 

Nikolaev: Molecular 
mechanisms of action 

of NMDA receptor 
antagonists 

determine their 
effects in 

physiological and 
pathophysiological 

states 

PB
12 

Bezruchko et al.: 
The combination of 

negative and positive 
olfactory stimuli 

change behaviour in 
a short-term period 

PB
22 

Cozzi et al.: Analysis of the 
autophagic response in 

models of KIF5A-related 
neurodegeneration 

15:25 
- 

15:35 

PB
3 

Martínez-Gallego et 
al.: Kainate receptor 
mediated activation 

depresses 
glutamatergic 

synaptic transmission 
at Schaffer collateral-

CA2 synapses. 

PB
13 

Petrenko et al.: The 
modulation of 

neuroplasticity and 
cognitive functions 
using optogenetics 
stimulation of the 

dorsal hippocampus 
in experimental study 

PB
23 

Lanzillotta et al.: Oxidative 
stress links brain insulin 

resistance and mitochondrial 
defects in Down syndrome 

brain early in life: 
implication for 

neurodegeneration 

15:35 
- 

15:45 

PB
4 

Ilyina et al.: Redox 
modulation of 

NMDA receptor 
activation by 
homocysteine 

PB
14 

Cambria et al.: 
Novel role of ATR in 

the central nervous 
system 

PB
24 

Bacova et al.: The potential 
of functional spinal cord 
tissue regeneration after 

trauma using oscillating field 
stimulation 

15:45 
- 

15:55 

PB
5 

Scullard et al.: 
Biochemical 

investigation of 
synaptic proteostasis 

in CSP knock out 
mice. 

PB
15 

Trofimov et al.: 
Medium-chain 

triglyceride feeding 
promotes intermittent 
ketosis and improves 

working memory 
with no adverse 

effects on metabolic 
markers in rats 

PB
25 

Peta & Mangoura: The 
differential functions of 

neurofibromin isoforms as 
Microtubule Associated 

Protein 

15:55 

- 

16:05 

General discussion 



 

1st ESN Virtual Conference 

 16 

 

 

16:05 

- 

16:15 

PB

6 

Naumova et al.: 

Short-term hindlimb 

unloading affects 

dopamine and 

glutamate 

transmission in the 

striatum of mice 

PB

16 

Coatl-Cuaya et al.: 

Losartan enhances 

cognitive 

impairment in 

spontaneously 

hypertensive rats 

PB

26 

Khan et al.: Natural herbs 

for management of 

psychoneurological deficits 

subsequent to obesity and 

old age 

16:15 

- 

16:25 

PB

7 

Dzurjašková et al.: 

Effects of 

cyanoacrylate tissue 

adhesives on 

morphology and 

electrical activity in 

isolated peripheral 

nerve 

PB

17 

Denizot et al.: 

Elucidating the 

morphology of the 

endoplasmic 

reticulum in fine 

astrocyte branchlets 

and its effect on 

calcium signals 

PB

27 

Vasilev et al.: Decreased 

neprilysin expression 

correlates with age-related 

impairment of olfactory 

function in rats and 5xFAD 

mice 

16:25 

- 

16:35 

PB

8 

Miranda et al.: K+-

Cl--cotransporter 

(KCC2) as a novel 

therapeutic target for 

epilepsy 

PB

18 

Santos-Silva et al.: 

Glutathione 

modulates adenosine 

release from primary 

cortical astrocytes 

via a transporter-

independent pathway 

PB

28 

Casarotto et al.: 

Extracellular vesicles and 

the secretion of TDP species 

in Amyotrophic Lateral 

Sclerosis (ALS) and 

Frontotemporal Lobar 

Degeneration (FTLD) 

16:35 

- 

16:45 

PB

9 

Carvalho et al.: 

Expression and 

activity of 

glutamate/cysteine 

transporter xCT on 

primary cultures of 

cochlear Schwann 

cells 

PB

19 

D’Aprile et al.: 

Effect of a 

remyelination 

promoting antibody 

on microglial cell 

line. 

PB

29 

Boikov et al.: The study of 

redox-dependent 

modulation of NMDA 

receptors by homocysteine 

in vitro 

16:45 

- 

16:55 

PB

10 

Falcón-Moya et al.: 

Cerebellar Kainate 

Receptor-Mediated 

Facilitation of 

Glutamate Release 

Requires Ca2+-

Calmodulin and PKA 

PB

20 

Pérez-Rodríguez et 

al.: Astroglial 

adenosine and 

glutamate are 

required for a 

developmental 

switch of 

presynaptic spike 

timing-dependent 

plasticity in mouse 

hippocampus 

  

16:55 

- 

17:05 

General discussion 

17:05 

- 

17:35 

Networking 
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Tuesday 25th May 2021 

CEST 

9:00 - 9.10 

Welcome by organisers 

9:10 - 10:00 Plenary Lecture 1 

Chair: Eva-Maria Blumrich 

“Molecular and Cell Biology of Prion Diseases” 

Adriano Aguzzi (Switzerland) 

10:00 - 10:15 Break 

10:15 - 11:30 Symposium 1 

“Pathology outside the brain and its effect on the progression of 

Parkinson’s disease” 

Chair: Elisa Pizzichini (Italy) 

 

Fernando Lucas Ruiz (Spain) - The retina: a window to the 

Parkinsonian brain 

Valeria de Cassia Gonçalves (Brazil) - Parkinson's disease spoken by 

the heart 

Fillipe Mendes de Araújo (Brazil) - Systematic inflammation and 

advancing degeneration in Parkinson's disease 

Lorena Cuenca Bermejo (Spain) - Gut-brain interactions in Parkinson's 

disease 

11:30 - 12:45 Workshop 

“Let's join forces - bridging the gap between experimental, 

computational and data sciences to disentangle astrocyte calcium 

activity” 

Chair: Audrey Denizot (Japan) 

 

Ana Covelo (France) - Astroglial mitochondrial calcium determines 

synaptic integration 

Audrey Denizot (Japan) - Computational approaches to disentangle the 

astrocytic calcium code: insights, 

challenges and perspectives 

Anaïs Badoual (France) - Generation of synthetic datasets of astrocytic 

calcium activity to support the 

development of learning-based analysis tools 

12:45- 13:30 Lunch break 
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Tuesday 25th May 2021 

13:30 - 14:45 Symposium 2 

“Circuit and molecular insights into the top-down and bottom-up 

controls of energy balance” 

Chairs: Lucia Caffino (Italy) & Giuseppe Gangarossa (France) 

 

Giuseppe Gangarossa (France) - Leveraging gut-to-brain circuits to 

understand reward processes and energy balance 

Yanaira Alonso-Caraballo (USA) - Investigating the role of ovarian 

hormones on motivation and reward-seeking in female rats 

Lucia Caffino (Italy) - Dysregulation of the cortical glutamate synapse 

is associated with cognitive dysfunction in the activity-based anorexia 

rat model 

Marie Labouesse (USA, Switzerland) - Conflicting roles for striatal 

circuitry and dopamine type2 signaling in energy metabolism balance 

and obesity 

14:45 - 16:00 Symposium 3 

“Autism, epilepsy, intellectual disability – where do these all meet?” 

Chairs: Moshe Giladi (Israel) & Daniel Bar (Israel) 

 

Moshe Giladi (Israel) - Structural basis of heterotetrameric assembly 

and disease mutations in the human cis-prenyltransferase (hcis-PT) 

complex 

Gidon Karmon (Israel) - Lessons from a novel genome-edited mouse 

for the autism-intellectual disability activity-dependent 

neuroprotective protein (ADNP) syndrome 

Shir Quinn (Israel) - Functional analysis of the developmental delay 

caused by SCN8A G1625R mutation 

Haitham Amal (Israel) - The role of nitric oxide (NO) in autism 

16:00-16:15 Break 

16:15 - 17:30 General business meeting - ESN members only 
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Wednesday 26th May 2021 

CEST 

9:30 - 10:45 

Symposium 4 

“Novel shades of neurometabolism: from physiology to pathology 

through cutting edge experimental approaches” 

Chair: Silvia Pedretti (Italy) 

 

Paola Brivio (Italy) - Metabolomics signature underpins the 

mechanisms of vulnerability and resilience to chronic 

stress: the role of mitochondrial dynamics 

Denis Sighel (Italy) - Inhibition of mitochondrial translation 

suppresses glioblastoma stem cell growth 

Jacopo Zasso (Italy) - REST controls energetic metabolism of 

human neural stem cells 

10:45 - 11:00 Break 

11:00 - 12:15 Symposium 5 

“Optogenetics and photopharmacology - optical tools for the 

neuronal control: from receptors to behaviour” 

Chair: Galyna Maleeva (Spain) 

 

Alice Polenghi (Italy) - Kainate receptor activation shapes short-

term plasticity by controlling receptor lateral mobility at 

glutamatergic synapses 

Dušan Kolarski (The Netherlands) - Chronophotopharmacology: 

controlling circadian rhythms with light 

Rossella Castagna (Spain) - Design of photoswitchable inhibitors of 

neuronal activity 

Romain Durand-de Cuttoli (USA) - Manipulating midbrain 

dopamine neurons and reward-related behaviors using optogenetic 

pharmacology 

12:15-13:00 Lunch break 
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Wednesday 26th May 2021 

13:00 - 14:15 Symposium 6 

“The Protein Quality Control in Health and Disease” 

Chairs: Barbara Tedesco (Italy) & Elias Adriaenssens (Austria) 

 

Barbara Tedesco (Italy) - Gain of toxic function of Chaperone 

Assisted Selective Autophagy members in neuromuscular diseases 

Elias Adriaenssens (Austria) - A weakened interface in the P182L 

variant of HSP27 leads to aberrant binding to interacting proteins 

Laura Mediani (Italy) - Protein quality control of biomolecular 

condensates: implications for Amyotrophic Lateral Sclerosis and 

Frontotemporal degeneration 

Jose Norberto S. Vargas (UK) - NDP52 and TBK1 control the 

spatiotemporal activation of ULK1 during mitophagy 

14:15 - 15:05 Plenary Lecture 2 

Chair: Matteo Audano 

“Communication of scientific research (and more) as a gift” 

Maria Flora Mangano (Italy) 

15:05 - 17:35 Poster Blitz-Talks and Networking 
 

Closing remarks 
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PLENARY LECTURE 01 

 

Molecular and Cell Biology of Prion Diseases 

 

Aguzzi A. 

 

Institute of Neuropathology, University Hospital of Zurich, Switzerland  

 

Transmissible spongiform encephalopathies (TSEs) are neurodegenerative 

diseases of humans and many animal species caused by prions. The main constituent 

of prions is PrPSc, an aggregated moiety of the host-derived membrane 

glycolipoprotein PrPC. Prions were found to encypher many phenotypic, genetically 

stable TSE variants. The latter is very surprising, since PrPC is encoded by the host 

genome and all prion strains share the same amino acid sequence. Here I will review 

what is known about the infectivity, the neurotoxicity, and the neuroinvasiveness of 

prions. Also, I will explain why I regard the prion strain question as a fascinating 

challenge – with implications that go well beyond prion science. Finally, I will report 

some recent results obtained in my laboratory, which is attempting to address the 

strain question and some other basic issues of prion biology with a “systems” 

approach that utilizes organic chemistry, photophysics, proteomics, and mouse 

transgenesis. 
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PLENARY LECTURE 02 

 

Communication of scientific research (and more) as a gift 

 

Mangano M. F. 

 

Ph.D. Biochemistry, invited professor of communication of scientific research 

Ph.D. Intercultural Humanistic Studies, invited professor of dialogue among cultures  

 

e-mail: info@comunicazionericercascientifica.it 

web: http://www.comunicazionericercascientifica.it/ 

 

What is communication of scientific research (CSR), to whom it is addressed, 

and what does it mean “gift” in a communication among scientists? 

We will try to answer to these questions by defining some basic terms related 

to written and oral communication of research within the academic community.  

These definitions will probably suggest new questions: why we may consider 

a scientific text as a gift for the other? Who is the other in our research and job? 

Therefore, maybe (or may become) a poster, an abstract, or a paper, such as a slide 

presentation to a conference or a lesson a gift for the audience? And, above all in this 

“Covid time”, can we reach the other in a virtual communication, through a monitor, 

or a pre-recorded contribution, rather than in presence?  

We moved from these provocations to prepare this talk. It is thought as a 

“plural sharing”, thus more voices in addition to the one of the speaker. The idea is to 

provide examples of theoretical basic notions while we apply them, as theory and 

practice go together in this training in communication of scientific research.  

There will be contributions by young researchers - PhD students, post-doctoral 

fellows, and alumni, drawn from different towns, disciplinary fields and job 

experiences, as the participants to the virtual ESN meeting 2021. They joined one or 

more CSR activities, and tried to apply the “CSR method” in their research and 

profession, as well as in their everyday life. Therefore, the first attempt to look at 

communication as a gift for the other was among, across, and beyond us, and the 

organization committee of this conference. 

The possible implication of this method, in fact, is to consider human 

communication as a gift for the other, in addition to communication of scientific 

research, and to apply this approach also beyond the academic context, and, far more 

broadly, to daily life.  
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SYMPOSIUM 01 

Pathology outside the brain and its effect on the progression of  

Parkinson’s disease 
 

Parkinson’s disease (PD) is considered the second most common 

neurodegenerative disorder worldwide. Although its classical pathological hallmarks 

are dopamine depletion and the presence of protein aggregates, neurodegeneration 

and pathological changes also occur outside the brain. In fact, it has been widely 

reported that they affect and worsen the progression of the disease and, therefore, 

their study could be key to understand the neurochemical alterations found at the 

central nervous system level. Importantly, knowing this relationship could help to 

design early diagnostics based on more accessible biomarkers. The aim of this 

symposium is to show relevant pathological changes outside the brain and how they 

impact on the PD neurodegenerative process. We find this topic specially interesting 

and relevant for the meeting, since it gives a global perspective on the disease, closer 

to the human scenario. Additionally, it might inspire other studies on 

neurodegenerative diseases. 

 

Session chair:  

 

Elisa Pizzichini, Biology and Biotecnology Department "Charles Darwin", Sapienza 

University of Rome, Italy 

 

Speakers: 

The retina: a window to study the Parkinsonian brain - Fernando Lucas Ruiz, 
Department of Ophthalmology, Faculty of Medicine, University of Murcia, Spain 

 

Parkinson's disease spoken by the heart - Valeria de Cassia Gonçalves, 

Departamento de Neurologia e Neurocirurgia, Universidade Federal de São Paulo 

(UNIFESP), Brazil 

 

Systematic inflammation and advancing degeneration in Parkinson's disease - 

Fillipe Mendes de Araújo, Department of Biochemistry, Institute of Health Sciences, 

Federal University of Bahia, Brazil   

 

Gut-brain interactions in Parkinson's disease - Lorena Cuenca Bermejo, Clinical 

& Experimental Neuroscience (NiCE), School of Medicine, University of Murcia, 

Spain 
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SYMPOSIUM 02 

Circuit and molecular insights into the top-down and bottom-up 

controls of energy balance 

Food intake and brain crosstalk is defined by a bidirectional communication 

via circuits and molecular systems vital for the regulation of feeding and energy 

expenditure. This symposium will report the most recent discoveries in animal models 

integrating bottom-up and top-down regulatory influences on energy balance in 

metabo-psychiatric disorders from anorexia nervosa to obesity phenotypes. 

Gangarossa G will provide evidence for the involvement of the gut-brain vagal 

axis in gating dopamine signaling, food reward, and energy homeostasis. 

Alonso-Caraballo Y will provide insight into the neurobiological substrates of 

how ovarian hormones shape behaviors via striatal motivational circuitry. 

Caffino L will elucidate cortical dysfunction and impaired cognitive processes 

in the activity-based anorexia nervosa experimental model. 

Labouesse M will talk about the potential role for striatal circuitries, in 

particular dopamine 2 receptors, in the etiology of obesity and energy balance 

dysregulation. 

 

Session chairs:  

 

Lucia Caffino, Department of Pharmacological and Biomolecular Sciences, 

University of Milan, Italy 

 

Giuseppe Gangarossa, Unit of Functional and Adaptive Biology, Université de Paris, 

France 

 

Speakers: 

 

Leveraging gut-to-brain circuits to understand reward processes and energy 

balance - Giuseppe Gangarossa, Unit of Functional and Adaptive Biology, Université 

de Paris, France 

 

Investigating the role of ovarian hormones on motivation and reward-seeking in 

female rats - Yanaira Alonso-Caraballo, Department of Psychiatry, Harvard Medical 

School, McLean Hospital, Belmont, MA, USA 

 

Dysregulation of the cortical glutamate synapse is associated with cognitive 

dysfunction in the activity-based anorexia rat model - Lucia Caffino, Department 

of Pharmacological and Biomolecular Sciences, University of Milan, Italy 

 

Conflicting roles for striatal circuitry and dopamine type2 signaling in energy 

metabolism balance and obesity - Marie Labouesse, Department of Psychiatry, 

Columbia University, New York City, NY, USA 
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SYMPOSIUM 03 

Autism, epilepsy, intellectual disability – where do these all meet? 

Key genes and mechanisms affecting neurodevelopmental disorders will be 

presented. 

Mutations in hcis-PT, an enzymatic complex essential for protein N-

glycosylation, are associated with developmental epileptic encephalopathy. In vitro 

functional studies and X-ray crystallography establish the underlying 

pathophysiological mechanisms at the molecular level, demonstrating how these 

mutations reduce the enzymatic activity of hcis-PT. 

ADNP is a major autism gene. Studies of a novel ADNP syndrome model, 

carrying the most common human mutation, p.Tyr719*, confirmed that this model 

recapitulates key phenotypes of human pathology, that can be rescued by treatment 

with NAP, an ADNP fragment drug candidate. 

Functional analysis of the SCN8A G1625R mutation, associated with 

developmental delay, demonstrated gain and loss of function effects. While the 

maximal current amplitudes of the voltage-gated sodium channel NaV1.6 currents 

were decreased, persistent currents were increased. 

Finally, NO metabolism in neurodevelopment tries to connect the dots. 

 

Session chairs:  

 

Moshe Giladi, Department of Physiology and Pharmacology, Sackler Faculty of 

Medicine, Tel-Aviv University, Israel 

 

Daniel Bar, Dental School, Sackler Faculty of Medicine, Tel Aviv University, Israel  

 

Speakers: 

 

Structural basis of heterotetrameric assembly and disease mutations in the 

human cis-prenyltransferase (hcis-PT) complex - Moshe Giladi, Department of 

Physiology and Pharmacology, Sackler Faculty of Medicine, Tel-Aviv University, 

Israel 

  

Lessons from a novel genome-edited mouse for the autism-intellectual disability 

activity-dependent neuroprotective protein (ADNP) syndrome - Gidon Karmon, 

Professor Illana Gozes Lab, Department of Human Molecular Genetics and 

Biochemistry, Sackler Faculty of Medicine, Tel-Aviv University, Israel 

 

Functional analysis of the developmental delay caused by SCN8A G1625R 

mutation - Shir Quinn, Dr. Moran Rubinstein lab, Department of Human Molecular 

Genetics and Biochemistry, Sackler Faculty of Medicine, Tel-Aviv University, Israel 

 

The role of nitric oxide (NO) in autism - Haitham Amal, Faculty of Medicine 

The Institute for Drug Research (IDR), The School of Pharmacy, The Hebrew 

University of Jerusalem, Israel 
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SYMPOSIUM 04 

Novel shades of neurometabolism: from physiology to pathology 

through cutting edge experimental approaches 
 

Despite extensive characterization of the nervous system, the scientific 

community lacks a full comprehension of its physiology. It has become increasingly 

evident that the study of neurometabolism is critical to better understand the 

molecular mechanisms underpinning physiological and pathological states. Nervous 

system cell types require a high supply of energy and, as a consequence mitochondria 

play a key role in nervous system homeostasis. Furthermore, identification and 

characterization of metabolites involved in the main energetic pathways is rising as a 

new approach to reveal the metabolic network of the nervous system. New insights 

from pharmacological and translational studies are now unraveling the major clues of 

neurometabolism in various pathologies. Therefore, this session aims to show 

different works highlighting the link between energy metabolism and 

physiopathology in the nervous system. 

 

Session chair:  

 

Silvia Pedretti, Department of Pharmacological and Biomolecular Sciences, 

University of Milan, Italy 

 

Speakers:  

 

Metabolomics signature underpins the mechanisms of vulnerability and 

resilience to chronic stress: the role of mitochondrial dynamics - Paola Brivio, 

Department of Pharmacological and Biomolecular Sciences, University of Milan, 

Italy  

 

Inhibition of mitochondrial translation suppresses glioblastoma stem cell growth 

- Denis Sighel, Department of Cellular, Computational and Integrative Biology – 

CIBIO, University of Trento, Italy 

 

REST controls energetic metabolism of human neural stem cells - Jacopo Zasso, 

Department of Cellular, Computational and Integrative Biology – CIBIO, University 

of Trento, Italy 
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SYMPOSIUM 05 

 

Optogenetics and photopharmacology - optical tools for the 

neuronal control: from receptors to behaviour 
 

Optogenetics and photopharmacology constitute a vibrant research field that 

has been deeply shaping advancement of neuroscience. The powerful tools provided 

by optogenetics and photopharmacology allow us to study and control the activity of 

neuronal receptors, single neurons, brain networks and behavior. Currently these tools 

are regarded as having a very promising therapeutic impact for the treatment of 

neurological disorders. In this context, the current symposium proposal covers 

different branches of optogenetics and photopharmacology focusing on key aspects 

of the research field: Drs Polenghi and Castagna will speak about the advances in the 

control of neuronal receptor activity with light. Dr. Durand-de Cuttoli will present his 

work aimed to unravel the structure of reward-related neuronal circuits and their link 

to behavior. Dr. Kolarski will demonstrate how tackling a single protein with light 

can allow the control of such a complex physiological phenomenon as circadian 

rhythm. 

  

Session chair:  

 

Galyna Maleeva, Institute for Bioengineering of Catalonia, Barcelona, Spain   
 

Speakers:  

 

Kainate receptor activation shapes short-term plasticity by controlling receptor 

lateral mobility at glutamatergic synapses - Alice Polenghi, Synaptic Plasticity of 

Inhibitory Networks, Fondazione Istituto Italiano di Tecnologia, Genova, Italy  

 

Chronophotopharmacology: controlling circadian rhythms with light - Dušan 

Kolarski, University of Groningen, Groningen, the Netherlands   
 

Design of photoswitchable inhibitors of neuronal activity - Rossella Castagna, 

Latvian Institute of Organic Synthesis (LIOS), Latvia; Institute of Institute for 

Bioengineering of Catalonia (IBEC), Barcelona Institute for Science and Technology, 

Barcelona, Spain   
 

Manipulating midbrain dopamine neurons and reward-related behaviors using  

optogenetic pharmacology - Romain Durand-de Cuttoli, Icahn School of Medicine 

at Mount Sinai, New York, USA 
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SYMPOSIUM 06 
 

The Protein Quality control in Health and Disease 
 

The Protein Quality Control (PQC) system relies on chaperones and 

degradative systems to assure proteome and organelle homeostasis. The PQC 

promotes proteins folding, refolding or degradation, and favours the recycling of 

damaged organelles. Mutations or stressful events can tamper with the PQC system, 

resulting in intracellular organelle damage, protein misfolding and aggregation, 

hallmarks of diseases affecting neurons and muscle cells. This symposium will 

illustrate the regulation and deregulation of the PQC system in health and disease. We 

will discuss how an overload of misfolded proteins can influence membrane-less 

organelles inside the nucleus, how autophagy factors are recruited to mitochondria 

upon mitophagy, and what the consequences are of mutations in chaperones and co- 

chaperones themselves. 

 

Session chairs:  

 

Barbara Tedesco, Department of Pharmacological and Biomolecular Sciences, 

University of Milan, Italy 

 

Elias Adriaenssens, Sascha Martens lab, Max Perutz Labs, University of Vienna, 

Vienna BioCenter (VBC), Vienna, Austria 

 

Speakers:  

 

Gain of toxic function of Chaperone Assisted Selective Autophagy members in 

neuromuscular diseases - Barbara Tedesco, Department of Pharmacological and 

Biomolecular Sciences, University of Milan, Italy 

 

A weakened interface in the P182L variant of HSP27 leads to aberrant binding 

to interacting proteins - Elias Adriaenssens, Sascha Martens lab, Max Perutz Labs, 

University of Vienna, Vienna BioCenter (VBC), Vienna, Austria 

 

Protein quality control of biomolecular condensates: implications for 

Amyotrophic Lateral Sclerosis and Frontotemporal degeneration - Laura 

Mediani, Department of Biomedical, Metabolic and Neural Sciences, University of 

Modena and Reggio Emilia, Modena, Italy  
 

NDP52 and TBK1 control the spatiotemporal activation of ULK1 during 

mitophagy - Jose Norberto S. Vargas, Department of Neuromuscular Diseases, UCL 

Institute of Neurology, London 
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WORKSHOP 01 
 

Let's join forces - bridging the gap between experimental, 

computational and data sciences to disentangle astrocyte calcium 

activity 
 

Calcium signals in astrocytes contribute to the modulation of neuronal 

communication as well as neurovascular coupling. Those signals display a striking 

spatio-temporal diversity. They often occur in very thin cellular compartments, so 

that elucidating their mechanisms and physiological roles is a major challenge and 

requires inter-disciplinary approaches. The goal of this workshop is to bring together 

PhD students and early-career scientists from the different communities working on 

astrocytes: experimental, data analysis and computational neurosciences, to propose 

innovative approaches to crack the astrocytic “Calcium Code”. Each of the 3 speakers 

will present the recent advances and challenges in their field. This workshop aims to 

be highly interactive, encouraging researchers to share their expertise and various 

strategies to decode astrocytic calcium activity, thus favoring the emergence of 

creative approaches and novel inter-disciplinary collaborations. 

 

Session chair:  

 

Audrey Denizot, Computational Neuroscience Unit at the Okinawa Institute of 

Science and Technology, Japan 

 

Speakers:  

 

Astroglial mitochondrial calcium determines synaptic integration - Ana Covelo, 

Institut national de la santé et de la recherche médicale (INSERM), NeuroCentre 

Magendie; University of Bordeaux, Bordeaux, France 

 

Computational approaches to disentangle the astrocytic calcium code: insights,  

challenges and perspectives - Audrey Denizot, Computational Neuroscience Unit at 

the Okinawa Institute of Science and Technology, Japan 

 

Generation of synthetic datasets of astrocytic calcium activity to support the  

development of learning-based analysis tools - Anaïs Badoual, Inria, Centre de 

Recherche Bretagne Atlantique, Serpico Team, Rennes, France 
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POSTER P-A1 

The oligosaccharide portion of ganglioside GM1 displays 

neuroprotective properties in in vitro and in vivo models of 

Parkinson's Disease 
 

Lunghi G.1, Di Biase E.1, Fazzari M.1, Ciampa M.G.1, Fato P.1, Mauri L.1, Sonnino 

S.1, Chiricozzi E.1 
 
1Department of Medical Biotechnology and Translational Medicine, University of 

Milano, Italy 

 

GM1 ganglioside has been extensively studied for its neurotrophic and 

neuroprotective properties in the nervous system and accumulating evidence is 

pointing out age-dependent GM1 deficiency as a possible initiator of sporadic 

Parkinson’s disease (PD), a neurodegenerative disorder characterized by the 

abnormal presence of α-synuclein aggregates in dopaminergic neurons (DA) of the 

substantia nigra and the consequent progressive neuronal death. A GM1 replacement 

therapy has shown modest but significant results in the treatment of PD patients, 

although its use in clinical trials is extremely limited by its amphiphilicity that 

prevents the BBB passage.  

Recently, we demonstrated in neuronal cells that the oligosaccharide chain of 

GM1 (OligoGM1) is the actual moiety responsible for GM1 neurotrophic properties, 

by the activation of the TrkA-MAPK pathway at the plasma membrane level. Thus, 

we decided to evaluate the OligoGM1 neuroprotective potential using two in vitro PD 

models: i) rat DA neurons intoxicated with MPTP, a toxin that induces DA neuron 

death by affecting mitochondria and causing ROS over-production and ii) α-synuclein 

oligomers (aSynO) injured rat DA neurons reproducing the essential 

neuropathological features of PD. By biochemical analysis, we observed that the pre-

treatment of DA neurons with OligoGM1 significantly increases neuronal survival 

and preserves neurite networks affected by aSynO and by MPTP. In vivo, we found 

that, following MPTP administration in mice, OligoGM1 restores nigral tyrosine 

hydroxylase expression reaching the healthy condition. Moreover, OligoGM1 

administered to B4galnt1+/- mice, a model of sporadic PD, reduce nigral αS 

aggregates and restores DA tyrosine hydroxylase neurons. The obtained data suggest 

that OligoGM1 administration protects DA neurons probably triggering a trophic 

signal starting at the plasma membrane and implementing mitochondrial 

bioenergetics, reducing oxidative stress and augmenting the α-synuclein clearance. 
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POSTER P-A2 

RNA therapy for levodopa-induced dyskinesia in Parkinson’s 

Disease: how to deal with non-responder mice? 

 

Bordone M.1,2, Damianich A.3, Bernardi M.A.4, Eidelman T.1,2, Sanz-Blasco S.4, 

Gershanik O.4, Avale M.E.3, Ferrario J.1,2 

 
1Universidad de Buenos Aires, Facultad de Ciencias Exactas y Naturales, Instituto 

de Biociencias, Biotecnología y Biología Traslacional, Ciudad Autónoma de Buenos 

Aires, Argentina. 
2CONICET, Ciudad Autónoma de Buenos Aires, Argentina (C1113AAD). 
3CONICET - Instituto de Investigaciones en Ingeniería Genética y Biología 

Molecular (INGEBI), “Dr. Héctor N. Torres”, Ciudad Autónoma de Buenos Aires, 

Argentina  
4CONICET - Universidad de Buenos Aires, Facultad de Farmacia y Bioquímica, 

Instituto de Investigaciones Farmacológicas (ININFA), Ciudad Autónoma de Buenos 

Aires, Argentina.  

 

e-mail: melina_bordone@yahoo.com 
 

Levodopa induced dyskinesias (LID) are disabling side effects in patients with 

Parkinson’s disease (PD). Amantadine, a non-competitive inhibitor of the NMDA 

receptor, is the only available drug to target LID, with a response rate of ~60-70% 

and side effects after some months. The kinase Fyn modulates NMDA receptor 

activity in response to dopamine D1-receptor stimulation. We have proposed Fyn as 

a target to manage LID and here we tested a microRNA to knockdown Fyn aiming to 

alleviate LID in the 6-OHDA mouse model of PD. We compared the preventive (pre-

treatment) versus restorative (post-treatment) effects of an intra-striatal injection of 

lentiviral vectors carrying the miRNA-Fyn.  

After days of self-learning in programming during COVID-19 lockdown, we 

managed to perform a principal component analysis and hierarchical clustering and 

found that ~50% of mice pre-treated with the miRNA-Fyn responded to the therapy 

with a remarkable reduction in LID. We called them “responders”, and they showed 

a concomitant reduction of FosB-ΔFosB protein levels (a marker of LID) and 

phosphorylation of NR2B compared to “non-responders” or control mice. Reduced 

phospho-NR2B suggests neuronal Fyn knockdown providing evidence of target 

engagement in this therapeutic strategy. In the post-treatment only 21% of the 

miRNA-Fyn treated mice responded to the treatment, suggesting that reversion of 

already established LID is less effective than prevention. 

Our results demonstrate that Fyn is a potential therapeutic target to prevent 

LID and sets the grounds for future biomedical interventions. The existence of “non-

responders” is still unexplained and could be due to methodological issues related to 

the lentiviral injection and/or intrinsic, and not yet identified, physiological response 

to treatments, as usually happens in clinical practice. Our work highlights how 

clustering can help to identify subpopulations after an experimental intervention, 

reducing the number of samples (experimental animals) to evidence physiological 

responses, and therefore improving data analysis.   
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POSTER P-A3 

The perineuronal net blocks oligomeric α-synuclein uptake 
 

Dickens S.M.1, Djerbal L. 1, Jackson B. 1, Richter R.1, Kwok J.C.F 1,2   

 

1School of Biomedical Sciences, Faculty of Biological Sciences, University of Leeds, 

Leeds, UK 
2Institute of Experimental Medicine, Czech Academy of Sciences, Prague, Czech 

Republic 

 

e-mail: ed11s2d@leeds.ac.uk 

 

Transmission of misfolded α-synuclein between neurons is a key mechanistic 

feature of Parkinson’s disease (PD) and in the creation of Lewy pathology. Despite 

the prion-like nature of PD, it is not yet known why some cell populations are resistant 

to pathology development, e.g. the red nucleus. We hypothesise that an extracellular 

matrix structure, the perineuronal net (PNN), could be a factor underlying neuronal 

resistance in PD. This highly dense and polyanionic perineuronal structure has been 

previously shown to be neuroprotective in Alzheimer’s disease. Here, we investigated 

whether the PNN could perform a similar neuroprotective function in PD. A 

proteomic screen of extracellular brain lysate with PNN-derived glycans identified 

the entire synuclein family. Using surface plasmon resonance, the PNN glycans, 

heparin sulfate & chondroitin sulfate E, were shown to bind to monomeric & 

oligomeric αSYN. The role of the PNN in αSYN uptake & pathology development 

was investigated using an in vitro neuronal culture which developed PNNs. In the 

culture, neuronal uptake of pathogenic αSYN was reduced by 50% in PNN-

enwrapped neurons. Digestion of the PNN removed this resistance and significantly 

increased the level of αSYN pathology observed in culture. To establish relevance of 

the mechanism to the disease state, the PNN density in PD-affected brain regions was 

analysed and compared to non-demented controls. PNN densities were unchanged in 

PD and no PNN neurons contained Lewy pathology. These results have established 

the PNN as a novel binder of α-synuclein and as a barrier against αSYN uptake & 

pathology development. This opens a new avenue for the development of therapeutics 

in Parkinson’s and synucleinopathies as isolating the key component of this 

interaction could allow rescue of α-synuclein transmission and toxicity via chelation 

of extracellular misfolded α-synuclein.  

Acknowledgements: Netherlands Brain Bank & University of Leeds Protein 

Production Facility 
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POSTER P-A4 

Neuroendocrine mechanisms of pathology development and its 

correction by hypoxic postconditioning in rat models of depression 

and post-traumatic stress disorder 

 
Zenko M.Y. 

 

Pavlov Institute of Physiology, Russian Academy of Sciences. Laboratory of 

regulation of brain neuron functions. Russia, St. Petersburg, Makarov Embankment, 

6. 199034. 

 

The efficiency of existing pharmacotherapy in depression and post-traumatic 

stress disorder (PTSD) remains low. One of the new approaches to correct behavioral 

stress disorder is a postconditioning (PostC) with moderate hypobaric hypoxia. In the 

present study we aimed in examining the efficacy of hypoxic PostC in experimental 

rat models of PTSD and depression ("learned helplessness", LH), and analysing the 

role of glucocorticoid hormones in the effects of PostC. The study was carried out on 

Wistar male rats from the Pavlov Institute of Physiology RAS Biocollection Centre, 

observing the principles described in European Council directives (2010/63/EU). 

PostC included a triple exposure to moderate hypoxia (360 mm Hg, 2 h, at 24 h 

intervals). It effectively prevented the appearance of the symptoms of experimental 

PTSD and LH in the "elevated plus maze" and "open field" tests. The injection of 

glucocorticoid synthesis inhibitor metyrapone (30 mg/kg, i.p.) prevented the 

development of post-traumatic pathology in the PTSD model but did not affect the 

development of depression-like state in the LH model. A combination of metyrapone 

and PostC did not produce stress-protective effects. An immunohistochemical study 

showed significant changes in the immunoreactivity to GR and corticotrophin-

releasing hormone (CRF) in the hippocampus in the LH model, while the use of 

PostC, led to the opposite changes. The administration of GR antagonist RU-486 (10 

mg/kg, i.p.) after PostC in the LH model partially blocked its stress-protective effect. 

The findings indicate that the stress-induced release of glucocorticoid hormones 

appears to be involved in the formation of pathology in the PTSD, but not in the LH 

model. In addition, the PostC-induced correction of behavioral and neuroendocrine 

abnormalities in these models requires the involvement of glucocorticoid hormones, 

as well. 

This work was supported by RFBR grant No 19-015-00336. 
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POSTER P-A5 

ADNP and SIRT1, new partners regulating microtubules and 
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Activity-dependent neuroprotective protein (ADNP) is essential for brain 

formation and function. Thus, de novo mutations in ADNP lead to the autistic ADNP 

syndrome and somatic ADNP mutations may drive Alzheimer’s disease (AD) 

tauopathy. Sirtuin 1 (SIRT1) is positively associated with aging, the major risk for 

AD. Here, we asked if ADNP and SIRT1 are correlated. We revealed two key 

interaction sites: 1] At the microtubule end binding protein (EB1 and EB3) Tau level, 

with EB1/EB3 serving as amplifiers for microtubule dynamics, synapse formation, 

axonal transport and protection against tauopathy. 2] On the DNA/chromatin site, 

with yin yang 1 (YY1), histone deacetylase 2 (HDAC2) and ADNP, sharing a DNA 

binding motif and regulating SIRT1, ADNP and EB1 (MAPRE1). This interaction 

was linked to sex- and age-dependent altered histone modification, associated with 

ADNP/SIRT1/WD repeat-containing protein 5 (WDR5), that mediates the assembly 

of histone modification complexes. Single cell RNA and protein expression analyses 

as well as gene expression correlations placed SIRT1-ADNP and MAPRE1 (EB1), in 

the same mouse and human cell. Finally, we demonstrated an extremely tight 

correlation for the gene transcripts described above, including related gene products. 

This correlation was specifically abolished in affected postmortem AD and 

Parkinson’s disease brain select areas compared to matched controls, while being 

maintained in blood samples. Thus, we identified an ADNP-SIRT1 complex that may 

serve as a new target for the understanding of brain degeneration. 

 

Citation: Mol Psychiatry. 2021 May 10. 
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Activity-dependent neuroprotective protein (ADNP), essential for brain 

formation and function, is de novo mutated in autism (ADNP syndrome) and somatic 

ADNP mutations may drive Alzheimer’s disease (AD) tauopthy. Sirtuin 1 (SIRT1) is 

a major protein, positively associated with aging, a major risk for neurodegeneration. 

Here, we addressed the potential physical interaction at several levels including 

bioinformatics, in silico modeling, cellular immunocytochemistry and co-

immunoprecipitation. By immunostaining of human induced pluripotent stem cell 

(iPSC) -derived neural cells, we revealed nuclear and cytoplasmic co-existence of 

SIRT1 and ADNP. Bioinformatics identified a microtubule end binding protein 1 

(EB1), a known target of ADNP, also on SIRT1, verified by in silico modeling. Co-

immunoprecipitation with EB1 was performed with protein extracts from human 

iPSC-derived neural progenitor cells, in the absence and in the presence of the ADNP 

snippet NAP. In this respect, NAP enhances ADNP-EB-Tau interaction, and Tau is 

known to bind SIRT1. In the presence of NAP, electrophoresis and immunoblotting 

identified a faint SIRT1-like band at the expected position for the SIRT1 antibodies 

as an EB1-interacting protein and a potential Tau band, further strongly identified by 

Tau antibodies. Validation of SIRT1-EB1 interaction, in the presence of NAP was 

obtained using two independent SIRT1 antibodies. Co-

localization/immunoprecipitation results were corroborated in cell models. Together, 

these findings suggest cooperation between ADNP and SIRT1 at the Tau-EB1 

interaction, enhanced by the ADNP fragment NAP, protecting against human 

tauopathy. 
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Glutamate homeostasis disruption was observed in the pathology of many 

chronic neurodegenerative diseases, as well as traumatic brain injuries, such as stroke. 

Our previous results have suggested that neuroprotection mediated by rapid remote 

ischemic preconditioning (RIC) could lie in the accelerated whole-brain release of 

glutamate from nerve tissue to the blood, which preserves neurons from the exposure 

to the glutamate toxicity and results in reduced infarction. The fate of glutamate 

outside the brain of RIC treated animals remains unknown. 

In this work, we studied the role of peripheral blood and blood elements in 

glutamate homeostasis after the induction of RIC. We observed the alteration in ex 

vivo glutamate scavenging capacity of EAAT transporters in blood cells populations 

(erythrocytes, lymphocytes, thrombocytes) mediated by remote conditioning. 

Moreover, we tested the hypothesis that elevated blood glutathione level would be 

the terminal product from the ex vivo glutamate uptake assay. 

Our results showed increased glutamate scavenging capacity of all the 

observed cell populations of the peripheral blood obtained from tolerant animals 

compared to non-tolerant. The involvement of EAAT transporters was confirmed by 

inhibition of their activity, which decreased glutamate uptake. Moreover, the 

glutathione concentration was significantly elevated in the samples of tolerant blood 

compared to non-tolerant counterparts. 

Based on our results we can conclude that remote ischemic conditioning alters 

the ability of the peripheral blood regarding ex vivo glutamate homeostasis. Blood 

cells are stimulated to more effectively sequester glutamate from their surrounding in 

favour of incorporation into the cellular elements. EAATs transport plays a crucial 

role in glutamate scavenging and EAAT-scavenged glutamate could represent a 

precursor for glutathione synthesis. Our results confirmed that the elevated blood 

scavenging of glutamate overdose could be one of the potential mechanisms 

underlying RIC mediated neuroprotection. 

 

Supported by VEGA 2/0073/21. 
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Brain ischemia is a serious disease caused by a reduced blood flow in brain 

tissue. This acute injury is one of the most common causes of death or disability 

worldwide. Ischemic tolerance (IT) induced by the conditioning process is a 

neuroprotective phenomenon reducing ischemic damage. Due to its complexity, the 

exact molecular mechanism of IT processes is still unknown. However, recent studies 

revealed changes in gene expression and modifications at the protein expression level. 

The aim of this study was to elucidate changes in the expression of IL6 gene induced 

by IT processes applied after global ischemia using a rat model. The testing cohorts 

were designed as follows: negative control, global cerebral ischemia, global cerebral 

ischemia with early remote postconditioning (1 hour after stroke attack), and global 

cerebral ischemia with delayed remote postconditioning (24 hours after stroke attack. 

IL6 expression level was analyzed 3 days after induction of stroke. IL6 initiates the 

early pro-inflammatory process and is a promoter of angiogenesis after cerebral 

ischemia. Our results suggest a significant reduction in IL6 expression in delayed 

remote IT postconditioning. Cerebral ischemia and early remote postconditioning 

samples showed only a slight reduction. From the results of this study it is clear that 

delayed remote postconditioning decreases expression level of the IL6 that could 

subsequently reduce pro-inflammatory processes and angiogenesis during the 

neuroprotective mechanism in the process of cerebral ischemia. In early remote 

postconditioning, significant modification of IL6 gene expression was not observed. 

These results may contribute to a more detailed clarification of IT mechanisms at the 

molecular level. The presented work is part of a wider research project focused on 

identification of the mechanisms of postconditioning at the molecular level. 

 

Supported by SK-VEGA 2/0054/20 grant. 
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Background: Stress activated protein kinases such as p38 MAPK have been 

implicated in the pathogenesis of AD. Extracellular deposits of amyloid-β (Aβ) in the 

neuronal synapse via p38MAPK have been considered as a major hallmark of 

Alzheimer’s disease (AD). Purpose: Here we have investigated the neuroprotective 

potential of embelin in Aβ-42 induced neurotoxicity in rats. Material and Methods: 

Aβ1-42 oligomer was infused (3nmol/3µl) intracerebroventricularly twice on day-1to 

induced Alzheimer’s type dementia in rats. Spatial and non-spatial memory was 

assessed at different time intervals and terminally biochemical, neurochemical and 

neuroinflammatory parameters were determined in rat hippocampal brain tissue. One 

week following Aβ1-42 infused rats were treated with different doses of embelin 

(EMB) (2.5, 5 and 10mg/kg/p.o.) till the 21st day. Results: Aβ1-42 infusion 

upregulated p38 MAPK with consequent significant deterioration in learning and 

memory while hippocampal tissue showed elevation in AChE activity, oxidative 

stress, and pro-inflammatory cytokine levels (TNF-α, IL-β etc.) and a disturbed 

pattern of catecholamines and GABA/glutamate levels. On the other side, EMB 

significantly attenuated Aβ1-42 induced cognitive deficits & other biochemical 

changes in rats. EMB treated rats showed improved learning and memory as well as 

being able to reduce the burden of hippocampal oxidative stress and pro-

inflammatory cytokines and also restored catecholamines and GABA/glutamate 

balance in rats. Conclusion and implication: The pro-cognitive effect of EMB may 

be due to its antioxidant and anti-inflammatory actions through p38MAPK 

downregulation. The observed results indicate the therapeutic potential of EMB in 

cognitive disorders.  

Key words: Alzheimer’s disease; EMB; Amyloid-β; Neuroprotection; 

Dementia; Cognitive deficit. 
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Parkinson’s disease (PD) is a chronic neurodegenerative disorder, mainly 

affecting the elderly. According to modern literature, the main reason for PD-induced 

neurodegeneration of dopaminergic neurons in nigrostriatal, mesolimbic, olfactory 

etc brain systems is an aggregation of misfolded α-synuclein protein within cell 

bodies. α-Synuclein aggregation leads to the development of persistent 

neuroinflammation, which contributes to the process of neuronal death. The 

chaperone system of HSP70 heat shock proteins is the first line of defence against the 

fatal consequences of protein misfolding. The present study aimed to establish 

whether an Hsp70 inducer, small molecule U133, possesses neuroprotective 

properties in the model of PD in elderly rats.  

We used a PD model created by the weakening of proteasome system activity 

in elderly rats (19-21 months). In the model, we applied i/p injections of quinoid 

chaperone inducer U133 to increase the level of Hsp70 chaperone in PD-relevant 

brain structures.  

We have shown that our PD model in elderly rats is characterized by the 

development of neuroinflammation and dopaminergic neurodegeneration in 

nigrostriatal, mesolimbic and olfactory systems. α-Synuclein aggregates are also 

present within cell bodies. Therapy with U133 has led to the increase of Hsp70 level 

in substantia nigra (SN) and ventral tegmental area (VTA), but not in the olfactory 

bulbs of elderly rats. This was associated with the decrease in the level of 

neuroinflammation and neurodegeneration in SN and VTA, as well as the 

disappearance of large α-synuclein aggregates in the dopaminergic neurons within 

these structures.  

The results indicate that Hsp70-inducing therapy by small molecule U133 

possesses neuroprotective properties in the model of Parkinson’s disease in elderly 

rats. The data received are of scientific and practical importance for the development 

of innovative technology for Parkinson’s disease pharmacotherapy. 

 

This work was supported by the state assignment (topic No. AAAA-A18-

118012290427-7). 
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Emerging evidence suggests that DNA damage and impairment of DNA 

damage response (DDR) are implicated in the pathogenesis of ALS. C9ORF72 repeat 
expansion associates to DDR defects in motoneurons derived from human induced 
pluripotent stem cells (iPSC) and mutations in NEK1 gene, also involved in DDR and 
maintenance of chromosomal stability, have been identified in ALS patients. 
Moreover, increased DNA damage and impaired DDR have been recently described 
in iPSC-motoneurons from an ALS patient carrying a loss-of-function mutation in 
NEK1 gene.  

By mutational analysis we have identified an Italian ALS patient carrying a 
concomitant repeat expansion in C9ORF72 gene and a loss-of-function mutation in 
NEK1 gene (p.Ser1036Ter).  

In order to study the effect of this double mutation in C9ORF72 and NEK1 on 
DNA damage repair, we obtained primary fibroblasts from this patient which were 
reprogrammed into iPSC.  

When we characterized the generated double mutant iPSC line, FISH analysis 
revealed a significant higher number of C9ORF72 RNA foci compared to three 
different mutant C9ORF72 iPSC lines already available in our lab. Since a previous 
study described no difference in DDR in iPSC from mutant C9ORF72 and healthy 
controls, we differentiated iPSC into neural stem cells (NSC) to obtain a neural 
committed cell model in which the DDR could be better investigated. We induced 
DNA damage with the radiomimetic agent Neocarzinostatin, that causes DNA 
double-stranded breaks, and compared the DDR in NSC from the double mutant 
C9ORF72-NEK1, the three different C9ORF72 and two healthy control lines. We 
quantified γH2A.X histone- and BP53-positive nuclear foci as markers of DNA 
damage and further divided NSC in four arbitrary categories according to the γH2A.X 
foci number per cell: (I) 2-5 foci, (II) 5-20 foci, (III) 20-30 foci and (IV) >30 foci.  

Our results showed that all NSC displayed low and comparable levels of DNA 
damage in basal condition without significant differences among the experimental 
groups. After DNA damage induction, we observed a similar increase of γH2A.X- 
and BP53-positive nuclear foci in all the analyzed cell lines. DNA damage was 
rescued in a timeframe between 4 and 8 hours after Neocarzinostatin removal, 
returning to the basal values at 24 hours, with no significant differences among all the 
analyzed NSC lines.  

In conclusion, our preliminary results indicate that, although the C9ORF72-
NEK1 iPSC showed increased pathological RNA foci, the induced DNA damage 
could be efficiently repaired in the highly-mitotic NSC, independently from the 
presence of C9ORF72 or C9ORF72-NEK1 double mutation. This suggests to further 
investigate DDR in a more differentiated and post-mitotic neuronal model, such as 
iPSC-motoneurons, to better understand the possible interplay between NEK1 and 
C9ORF72 genes. Our study aims to assess the relevance of DNA damage and DDR 
as novel and druggable pathomechanisms in ALS.  
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Krushinsky-Molodkina (KM) rats are a genetic model of heritable audiogenic 

reflex epilepsy. The triggers of the acute audiogenic seizure (AGS) are the auditory 

brainstem structures, while repetitive AGSs (audiogenic kindling (AK)) spread 

epileptiform discharges through limbic structures that can be considered as the model 

of epileptogenesis. Understanding the exact mechanisms of epileptogenesis might 

help in the development of new treatment approaches for epilepsy.  

We used adult KM rats in the experiment. The hippocampi of KM rats were 

collected for analysis after 4, 14, or 21 AGS. Naïve KM rats were used as control. 

At all time points, we observed a rise of proliferation in the granular layer of 

the Dentate gyrus (DG) using anti-BrdU and anti-Ki67 staining. Moreover, we 

detected that practically all newborn cells migrated in the hilus and differentiated into 

glutamatergic neurons (co-labeled with Vglut1/2 and DCX) 

Multiple AGSs (14 and 21) induced an increase in dendritic spine density in 

the hippocampus and DG as indicated by an increase in the content of synaptopodin 

(a marker of spines) in the inner molecular layer (IML) and stratum lucidum (SL). In 

addition, Tim-staining of hippocampus sections revealed mossy fiber sprouting in SL 

and IML.  

Our data demonstrated that repetitive AGSs led to an increase in proliferation, 

aberrant migration of newborn cells to the hilus, and accelerated neural differentiation 

of these cells during the progression of epileptogenesis. AK resulted in the remodeling 

of synaptic axodendritic contacts in the hippocampus. We suggest that these processes 

might cause a further increase in epileptiform activity and correction of such 

impairments can be used as a prospective treatment strategy. 

The study was supported by RFBR 19-015-00070. 
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Activating Transcription Factor 3 (ATF3) is a basic leucine-zipper 

transcription factor implicated in neuronal survival, regeneration and shaping 

morphology (Hunt et al, 2012). Furthermore, it is induced by neurodegenerative 

disease-models including ALS (Vlug et al, 2005), Huntington’s (Liang et al, 2009), 

and Ischemia/stroke (Zhang et al, 2011). This was recently extended to tauopathies 

(Pitera, 2020), in which hyperphosphorylation and misfolding of tau leads to 

neurodegeneration in Alzheimer’s (AD), Pick’s Disease (PD) and Progressive 

Supranuclear Palsy (PSP). In vitro and in vivo models have shown an increase in 

ATF3 mRNA and protein in the presence of pathological tau (Pitera, 2020), however 

which of the 8 potential ATF3 splice variants are induced during disease progression 

has not been investigated. Since tauopathies have been reported to dysregulate the 

spliceosome (Hsieh et al, 2019) and ATF3 splice variants are stress-induced by 

pathologically relevant contexts, the ATF3 gene may undergo alternative splicing in 

response to pathological tau.  

This is important as it is currently unknown if the presence of ATF3 in 

tauopathies is neuroprotective or neurotoxic as its action is context-dependent in other 

diseases. Many of the identified ATF3 splice variants antagonize the canonical ATF3 

transcriptional modulation and may possess additional novel functions (Hunt et al, 

2012). Thus, the molecular entities expressed during increases in tau-induced ATF3 

expression may impact on the way this response contributes to pathology.  

I have optimized reagents that enable the discrimination of the ATF3 variants 

encoded by the human gene. I am currently using these reagents to validate their 

ability to detect variants in response to perturbations that mimic cellular stresses 

implicated in tau-mediated disease progression. I will use these optimized reagents to 

investigate the human ATF3 splicing in cell models of tauopathies as well as cohorts 

of aged and pathological tissue representative of AD, PD and PSP. This will define 

the dynamic regulation of ATF3 as a disease tractable response that can inform on the 

mechanism or treatment of tauopathies. 

We thank the Alzheimer’s Society for funding this work.  
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Valosin Containing Protein (VCP) is an ATPase protein that has a key role in 

various pathways critical for the maintenance of cellular homeostasis and vitality. In 

particular, VCP is involved in the Protein Quality Control System. Indeed, VCP-

mutants have been correlated to different proteinopathies as IBMPFD and ALS. The 

presence of VCP mutations has been associated with ubiquitin inclusions, TDP-43 

mislocalization and aggregation, and abnormal vacuoles. To date VCP-mutants 

pathological mechanisms are still controversial. Thus, we decided to better define 

VPC-mutants pathological mechanisms in an ALS-model overexpressing VCP WT, 

VCP R155H, and VCP R191Q in NSC-34, a motor neuron mouse immortalized cell 

line. 

Firstly, we determined that VCP-mutants form insoluble aggregates in this 

neuronal model. In addition, we observed that the presence of VCP-mutants triggers 

significant lysosomal alterations in morphology, size, activity, and membrane 

breakage. Lysosomal alterations have been described to induce cell toxicity and death. 

To remove damaged lysosomes and therefore to maintain cell vitality, cells activate 

different mechanisms like autophagy induction. Thus, we analysed LC3 conversion 

and p62 accumulation, markers of autophagic flux, to determine if the presence of 

VCP-mutants triggered activation of the autophagic flux. Data showed that VCP-

mutants were correlated with an activation of the autophagic flux. Moreover, we 

determined that the activation of the autophagic flux was specifically regulated by 

TFE3 calcineurin-dependent dephosphorylation and activation. Calcineurin is a 

calcium-dependent phosphatase that could be activated by lysosomal leakage 

supporting a correlation between VCP-mutants lysosomal damage and autophagy 

activation. In addition, we excluded the involvement of TFEB in this pathway. 

Together these data suggest that lysosomal damage and leakage induced by VCP-

mutants activate calcineurin which in turn mediates TFE3 dephosphorylation and 

nuclear translocation inducing autophagy. In support of this, we found that VCP-

mutants enhanced insoluble protein-aggregates with a specific dependency on the 

autophagic pathway. 
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Polyglutamine (polyQ) diseases are a group of 9 rare neurodegenerative 

disorders characterized by an abnormal CAG expansion in the codifying regions of 

the respective disease-associated gene. Mutant proteins undergo gain of toxic 

functions, disrupting normal cellular pathways, affecting cell homeostasis, ultimately 

leading to neuronal death and selective neurodegeneration of specific brain regions. 

People suffering from a polyQ disease experience a myriad of motor signs that 

progressively incapacitate patients’ lives, ultimately leading to a premature death. 

Spinocerebellar ataxia type 2 (SCA2) and type 3 (SCA3) are two different polyQ 

diseases in which the Ataxin-2 and Ataxin-3 proteins, respectively, bear an 

overexpanded polyQ stretch. Both mutant proteins are prone to aggregate and 

believed to contribute to progressive neurodegeneration.  

We identify RBP-X, an mRNA modulator, as a novel therapeutic target for 

polyglutamine diseases. Lentiviral models of SCA2 and SCA3 stereotaxically 

injected with lentiviral particles encoding for RBP-X, significantly showed reduced 

number of Ataxin-2 and Ataxin-3 aggregates, respectively and, at the same time, 

preservation of neuronal tissue (DARPP-32 staining). Furthermore, RBP-X showed 

a positive safety profile as its expression in the striatum does not induces neuronal 

loss. Additionally, using a transgenic mouse model of SCA3, characterized by a 

pronounced neurodegeneration and severe motors deficits, we were able to mitigate 

the disease-associated pathology. SCA3 transgenic mice stereotaxically injected into 

the cerebellum with lentiviral particle encoding for RBP-X, showed less Ataxin-3 

aggregation, and cerebellar Purkinje cells were preserved. Importantly, a battery of 

behavioural motor tests, showed that gene delivery of RBP-X, significantly increases 

motor performance of the SCA3 transgenic mice.  

Altogether, our results indicate that gene delivery of RBP-X is safe and 

efficient and could be further investigated as a novel therapy to treat different 

polyglutamine diseases.  

Acknowledgements: This work was supported by the AFM-Téléthon, the 

Ataxia UK, and the Fundação para a Ciência e Tecnologia. 
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In type 2 diabetes mellitus (DM2), the functional activity of hypothalamic 

signaling systems is impaired, which induces the changes in food intake, energy 

metabolism, and tissue sensitivity to insulin, adipokines and incretins. The restoration 

of the hypothalamic regulation can be one of the suitable approaches to treat 

metabolic disorders, including DM2. The pharmacological approaches include the 

compensation of insulin deficiency in the hypothalamus using intranasally 

administered insulin and the use of metformin therapy, which allows improving the 

insulin and leptin sensitivity and lipid and glucose metabolism and, according to our 

early results, has a positive effect on hypothalamic regulation. We put forward a 

hypothesis that the combined effects of metformin and intranasally administered 

insulin may enhance their effects. The aim of the work was to study the effect of four-

week treatment of rats with high-calorie diet/low-dose streptozotocin-induced DM2 

with metformin (120 mg/kg), intranasally administered insulin (0.5 IU/rat) and their 

combinations on metabolic and hormonal parameters, the adipokines and incretins 

status, and the functions of hormonal and neurotransmitter systems in the 

hypothalamus. In DM2, the normalizing effect of long-term intranasally administered 

insulin together with metformin on metabolism, hyperinsulinemia and 

hyperleptinemia, glucose-stimulated levels of glucagon-like peptide-1 and ghrelin 

and thyroid hormones was demonstrated. The treatment of diabetic rats with a 

combination of metformin and intranasally administered insulin led to restoration of 

the expression of receptor components of hypothalamic signaling systems regulated 

by glucagon-like peptide-1, ghrelin, and α-melanocyte-stimulating hormone. It also 

significantly increased the ratio of anorexigenic and orexigenic factors, which leads 

to a decrease in appetite. These data indicate that the combination of metformin plus 

intranasally administered insulin is promising for normalizing hypothalamic 

regulation in DM2.    

This work was supported by the Ministry of Education and Science of Russia 

(No. 075-1502020-916). 
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The transforming growth factor-β1 (TGFβ1) is an anti-inflammatory cytokine 

with a multifunctional action. TGFβ1 acts via TGFβRI and TGFβRII receptors. In the 

present work, this cytokine and its receptors were studied in an in vivo model of 

neurodegeneration induced by the neurotoxicant trimethyltin chloride (TMT). The 

experimental group of rats was treated with a single injection of TMT at a dose of 7.5 

mg/kg and the control animal group was treated with a corresponding amount of 

saline.  

The step-through passive avoidance test revealed memory defects in animals 

of the TMT group compared to the control. Morphological studies by Nissl stain 

identified neuronal damage after TMT, moreover damage in the hippocampus was 

more pronounced than in the prefrontal cortex. Analysis of gene expression by RT-

qPCR showed that TGFβ1 and COX2 in the hippocampus were equal to the control 

levels 2 weeks after TMT, but the levels of mRNA TGF-β1 receptors were increased. 

Four weeks after TMT treatment, the mRNA levels of TGFβ1 and its first receptor, 

TGFβRI, were increased, while the mRNA levels of TGFβRII and COX2 did not 

change. In the prefrontal cortex, the mRNA levels of TGFβ1 and COX2 were 

increased two weeks after TMT injection, while the mRNA level of receptors of 

TGFβ1 did not differ from the control. Four weeks after TMT injection, the level of 

expression of TGFβ1, TGFβ1RI, TGFβ1RII, COX2 did not significantly differ from 

the control level. The level of TGFβ1 in the hippocampus and prefrontal cortex 

measured using ELISA showed that the level of TGFβ1 increased only in the 

hippocampus two weeks after TMT injection. 

Thus, involvement of TGFβ1 and its receptors TGFβRI and TGFβRII in the 

neurodegenerative/reparative processes in the hippocampus and prefrontal cortex 

after TMT treatment was revealed. We suggest that TGFβRI can be considered as a 

potential therapeutic target for the prevention or reduction of neurodegeneration. 
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According to modern concepts, one of the components of neurodegeneration 

is glutamate excitotoxicity, which occurs with an excessive level of glutamate and 

hyperactivation of its receptors. In the present work, metabotropic glutamate 

receptors (mGluR) were investigated during neurodegeneration caused by the 

neurotoxicant trimethyltin chloride (TMT). All experiments were performed on male 

Wistar rats. The experimental group was injected with TMT at a dose of 7.5 mg / kg 

(i.p.), the control group - an equal volume of saline. Within 3 days after the TMT 

injection, the experimental animals showed signs of intoxication: lethargy, loss of 

appetite, spontaneous aggressiveness, mild convulsions of the masticatory muscles, 

and, in some rats, convulsive activity. To identify the subtypes of receptors that are 

involved in neurodegeneration at the initial stages, we studied the gene expression 

profile of all mGluR in brain (grm1-5, 7, 8) by RT-PCR in real time in the prefrontal 

cortex. Analysis of the mRNA level 1 week after the TMT injection showed that the 

level of expression of mGluR5, mGluR3, and mGluR7 significantly decreased. In 

addition, the level of expression of cyclooxygenase-2 (COX-2) was significantly 

reduced, which indicates the absence of neuroinflammation during this period. A 

decrease in the level of expression of the presynaptic receptors mGluR3 and mGluR7 

probably causes disturbances in the feedback mechanism when glutamate is released 

into the synaptic cleft and, therefore, leads to the development of excitotoxicity. A 

decrease in the level of expression of postsynaptic mGluR5 may reflect a protective 

mechanism for reducing the excitotoxicity of glutamate and/or indicate the 

destruction of the postsynaptic part of the synapse (dendrites). Accordingly, 

pharmacological modulation of the activity of mGluR5, mGluR3, and mGluR7 at the 

initial stage of neurodegeneration may be promising for neuroprotection. 
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Water channel aquaporin-4 (AQP4) is an important component of the 

glymphatic system. It provides the exchange of fluid and participates in the 

elimination of different metabolites (including amyloid proteins, contributing to the 

development of neurodegenerative diseases) from the brain parenchyma. This study 

was aimed to assess the effect of AQP4 inhibition on the development of 

neurodegeneration in the nigrostriatal system and motor behavior in the rat model of 

preclinical stage of Parkinson’s disease (PD).  

The work was carried out on male Wistar rats aged 6-7 months. The 

proteasome inhibitor lactacystin (LC) was applied to reproduce the model of 

preclinical stage of PD. Inhibition of AQP4 was performed using TGN-020 

preparation. Guiding cannulas were preliminary implanted to the lateral brain 

ventricle (for TGN-020 injections) and bilaterally to the substantia nigra pars 

compacta (SNpc) for LC microinjections. The assessment of neurodegenerative and 

neurochemical changes was performed using immunohistochemistry and Western-

blotting. Motor disturbances and locomotion were evaluated with the sunflower seed 

test, open field test and beam-walking test. 

LC-induced model of the preclinical stage of PD was characterized by the loss 

of 20-30% of neurons in SNpc but no change in motor behavior was observed. 

Microinjections of AQP4 inhibitor TGN-020 increased the loss of SNpc neurons and 

its axons in dorsal striatum by 1.6 fold, led to the decrease of tyrosine hydroxylase 

level in SNpc neurons (that can reflect the weakening of compensatory mechanisms) 

and evoked the appearance of sensorimotor deficit.  

Thus the inhibition of AQP4 accelerates neurodegeneration in the nigrostriatal 

system and evokes the development of motor disturbances that may indicate the 

transition of preclinical stage to the early clinical stage. We suppose that the 

impairment of glymphatic clearance caused by AQP4 inhibition could provoke 

progression of neurodegeneration.  

Supported within the state assignment (theme № АААА-А18-118012290427-7) 
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Reverse transcription followed by quantitative polymerase chain reaction 

(qRT-PCR) is a powerful and commonly used tool for gene expression analysis. It 

requires the right choice of stably expressed reference genes for accurate 

normalization. In this work, we aimed to select the optimal reference genes for qRT-

PCR normalization within different brain areas during the first week following 

pentylenetetrazole-induced seizures in immature (P20–22) Wistar rats. We have 

tested the expression stability of a panel of nine housekeeping genes: Actb, Gapdh, 

B2m, Rpl13a, Sdha, Ppia, Hprt1, Pgk1, and Ywhaz. We have developed set of original 

multiplex qPCR assays allowing to analyse expression of aforementioned nine genes 

in 3 reactions. Designed assays demonstrate optimal efficiency and repeatability. 

Based on geometric averaging of ranks obtained by four common algorithms 

(geNorm, NormFinder, BestKeeper, Comparative Delta-Ct), we found that the 

stability of tested reference genes varied significantly between different brain regions 

after pentylenetetrazole-induced seizures. The expression of the tested panel of genes 

was very stable within the medial prefrontal and temporal cortex, and the dorsal 

hippocampus. However, within the ventral hippocampus, the entorhinal cortex and 

amygdala expression levels of most of the tested genes were not steady. The data 

revealed that in the pentylenetetrazole-induced seizure model in juvenile rats, Pgk1, 

Ppia, and B2m expression are the most stable within the medial prefrontal cortex; 

Ppia, Rpl13a, and Sdha within the temporal cortex; Pgk1, Ppia, and Rpl13a within 

the entorhinal cortex; Gapdh, Ppia, andPgk1 within the dorsal hippocampus; Rpl13a, 

Sdha, and Ppia within the ventral hippocampus; and Sdha, Pgk1, and Ppia within the 

amygdala. Our data indicate the need for a differential selection of reference genes 

across brain regions, including the dorsal and ventral hippocampus.  

This research was funded by the Russian Science Foundation (project 16-15-

10202). A.S. received the Scholarship of the President of the Russian Federation (SP- 

743.2019.4). 
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Exposure to violence can lead to posttraumatic stress disorder (PTSD), which 

is characterised by symptoms of intrusion, avoidance and hypervigilance, and 

appetitive aggression (AA), where violence is viewed as appealing. Telomeres are 

repetitive nucleotide sequences that protect the end of chromosomes and telomere 

length (TL) attrition is sensitive to environmental stress. We investigated the cross-

sectional relationship between TL and symptoms of PTSD and AA in South African 

men resident in areas with high community violence. PTSD and AA symptom 

severity were assessed in 290 men using the Posttraumatic stress disorder Symptom 

Scale – Interview (PSS-I) and Appetitive Aggression Scale (AAS), respectively. 

Quantitative polymerase chain reaction using primers specific to telomeric repeats 

and the reference gene human β-globin was performed on DNA extracted from saliva 

and used to calculate relative TL (rTL). The individual and interactive effects of AAS 

and PSS-I scores on rTL were assessed using regression models. PSS-I scores were 

moderately but significantly correlated with AAS scores (r = 0.32, p < 0.001) and 

were also positively associated with rTL (p = 0.050). No effect of AAS scores, either 

alone or in combination with PSS-I, on rTL was found. We also found no significant 

relationship between rTL and the number of experienced or witnessed traumatic 

events. We found that PTSD symptom severity is proportional to rTL. This 

relationship may be due to the induction of protective homeostatic mechanisms, 

which act to reduce TL attrition, following exposure to early life trauma. Further 

research into the neurobiological mechanisms underlying AA, the molecular 

aetiology underlying context-specific TL dynamics, and how the nature and timing 

of trauma exposure influences mental health outcomes and markers of biological 

aging is required. 
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Parkinson’s disease (PD) is a neurodegenerative disorder characterized by the 

progressive loss of dopaminergic (DA) neurons in the brain substrantia nigra. 

Although its etiopathogenesis is still poorly understood, the mitochondrial (mit) 

dysfunction was described to have a crucial role in the exacerbation of neuronal 

degeneration. Hence, mit targeted protective compounds capable to minimize mit 

dysfunction constitute hopeful therapeutic strategies for PD.  

Here, we describe the properties of GM1 oligosaccharide (OligoGM1), the 

bioactive portion of GM1 ganglioside, that by interacting with and activating the NGF 

TrkA receptor at cell surface triggers crucial cellular pathways responsible for mit 

neuroprotection. Using proteomic and biochemical approaches, we demonstrated that 

OligoGM1 is able to induce the mitochondriogenesis and to enhance the mit function. 

Wild-type Neuro2a cells treated with OligoGM1 showed an increased number of 

mitochondria and, at functional level, an increased expression of mit complexes, 

boosted ATP levels and mit respiration. Importantly, OligoGM1 treatment 

determined the rescue of mit activity and respiration in a Neuro2a model of mit 

dysfunction. On the other hand, OligoGM1 proved to efficiently counteract both in 

vitro and in vivo the neurotoxicity associated to 1-methyl-4-phenyl-1,2,3,6-

tetrahydropyridine (MPTP), a PD-linked neurotoxin that acts by inhibiting the mit 

complex I. Specifically, OligoGM1 pretreatment strongly reduced the mit ROS 

overproduction and P38 MAPK hyper-phosphorylation due to MPTP exposure 

leading to increased cell viability and neurite network in Neuro2a cells and DA 

neurons with enhanced ATP levels and mit complexes expression. Collectively our 

data indicate that OligoGM1 is able to protect neurons possibly via mit function 

restoration and oxidative stress reduction, opening a new perspective for the use of 

OligoGM1 in diseases where these organelles are compromised, including PD. 
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Neprilysin (NEP) is an important endopeptidase metabolising a wide range of 

biologically active peptides and its activity is important for maintaining normal 

homeostasis in the organism. In our studies we have shown that in the process of 

development NEP expression at mRNA and protein levels in certain bran structures 

declines with ageing and under pathological conditions, e.g. hypoxia and ischemia. 

Here, using a fluorogenic assay, we compared NEP activity in brain structures of adult 

rats (4 months) subjected to prenatal hypoxia (E14, 7% O2, 3 h), as well as to acute 

hypoxia (7% O2, 3 h), or immobilization stress (1 h) in adulthood. The data obtained 

demonstrated that levels of NEP activity in the parietal cortex (Cx) and hippocampus 

(Hip) of rats were significantly lower after immobilisation stress compared to controls 

(by 87% and 66%, respectively). NEP activity in the Cx and Hip after immobilisation 

stress was also lower than after prenatal hypoxia (the decrease by 35% and 21%, 

respectively) and acute hypoxia (66% and 40%, respectively) suggesting that acute 

stress to a greater extent affects this important enzyme. All pathological conditions 

studied led to a more pronounced decrease of NEP activity in the Cx than in the Hip. 

Taking into account that NEP is a major amyloid-degrading enzyme, its decline under 

stress conditions suggests that stress predisposes to a certain degree of deficit in 

amyloid clearance as well as to an impairment of metabolism of other neuropeptides 

cleaved by NEP. This provides a link between stress-related increases in late onset 

cases of AD. Earlier we have also reported that the decrease in NEP activity in blood 

plasma of patients correlates with the level of mild cognitive decline and AD 

progression in patients. This makes NEP an important diagnostic marker for 

assessment of possible disturbances in amyloid metabolism and for designing 

preventive therapies. 

Supported by RFBR-19-015-00232 and Russian Federation state budget 

(assignment АААА-А18-118012290373-7). 
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β-glucocerebrosidase (GCase) is a lysosomal glycohydrolase encoded by 

GBA gene, responsible for the catabolism of the sphingolipid glucosylceramide 

(GlcCer).  

Deficiency of this enzyme causes accumulation of GlcCer and the onset of so 

called GCase-related pathologies, ranging from Gaucher Disease (GD), when GBA 

is homozygously mutated, to GBA-dependent Parkinson’s Disease (PD), where 

heterozygous mutations in GBA become the major genetic risk factor for the 

pathology’s onset. 

Nevertheless, the relation between GCase loss of function and 

neurodegeneration is not understood so far, to this end to dissect the possible 

molecular mechanism linking GCase loss of function and GlcCer accumulation with 

the onset of neuronal damage, we developed an in vitro model of the neuronal form 

of GD represented by iPSCs-derived dopaminergic neurons obtained from healthy 

subjects’ fibroblasts and treated for 15 and 30 days with 500 μM conduritol B epoxide 

(CBE), a specific inhibitor of GCase. In CBE-treated neurons we found a progressive 

and time-dependent accumulation of GlcCer. Upon reaching a threshold of GlcCer 

accumulation, CBE-treated neurons showed significant neuronal damage, whereby 

the volume of intracellular acidic organelles appeared increased and the autophagic 

flux impaired. Along with these observations, the whole lysosomal sphingolipid 

catabolism was altered. In addition, we found that the accumulated GlcCer is not just 

confined to the lysosome but affects also the cell plasma membrane (PM). 

These data let to speculate that GlcCer accumulation could alter PM 

architecture and this together with autophagy impairment and stressed lysosomal 

environment, could be responsible for the neurodegeneration occurring in GCase–

related pathologies.  
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Parkinson's disease (PD) is a chronic neurodegenerative disorder, which 

remains incurable. Main reason for neurodegeneration during PD is accumulation of 

toxic misfolded α-synuclein, which is found in cytosol and endoplasmic reticulum 

(ER) of brain neurons. Accumulated in ER α-synuclein causes development of 

unfolded protein response (UPR). Significant activation of UPR, especially its 

proapoptotic branch, were demonstrated in postmortem studies of PD-patients and α-

synuclein animal model. ER-chaperone Grp78 is involved in folding of proteins and 

regulation of UPR. Decrease in expression of Grp78 with age and during PD is 

considered as a factor, predisposing to the development of PD. Hyperexpression of 

Grp78 demonstrated neuroprotective effects in animal models of senile retina 

degeneration, brain ischemia, and α-synuclein pathology. Present study aimed to 

evaluate protective effects of exogenous Grp78 and their molecular mechanisms in a 

model of PD in rats.  

The PD model was created using proteasome inhibitor lactacystin injections 

into substantia nigra pars compacta (SNpc) in rats (5-6 months). In the model we 

applied intranasal delivery of exogenous Grp78. 

Model was characterized by neurodegeneration and neuroinflammation in 

nigrostriatal system, development of ɑ-synuclein pathology and activation of UPR 

PERK/CHOP proapoptic branch in SNpc. Using fluorescent staining it was shown 

that Grp78 administered intranasally is internalized by neurons of SNpc and other 

brain regions involved in PD pathogenesis within 1-3h. Therapy with Grp78 

weakened neurodegeneration and neuroinflammation, hindered development of ɑ-

synuclein pathology and UPR.  

The obtained data demonstrates protective effects of Grp78 and is promising 

for the development of innovative pathogenetically-based neuroprotective therapy of 

PD. 

 

This work was supported by Ministry of Science and Higher Education of 

the Russian Federation grant (No. 075-15-2020-916 dated November 13, 2020) for 

the establishment and development of the Pavlovsky Center “Integrative 

Physiology for Medicine, High-Tech Healthcare and Stress Resilience 

Technologies”. 
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Potential contribution of acute stress, immediate seizures, and 

proinflammatory cytokines in the pathogenesis of early hippocampal damage and 

long-term consequences of head injury remains obscure. The aim of the study was to 

reveal the involvement of early seizures and corticosterone in pathogenesis of early 

distant hippocampal damage. 

Brain trauma (TBI) was modelled using lateral fluid percussion brain injury 

in 120 adults male Wistar rats.The animals were sacrificed 1, 3, 7, and 14 days after 

TBI. Levels of corticosterone (CS), IL1-b and IL-6 in blood and the hippocampus 

were measured using ELISA. Brain sections were stained by Nissl and anti-IBA 

staining.  

 Acute tonic-clonic seizures were detected in all rats after TBI. IL-1b was 

increased in the ipsilateral hippocampus 1 day after TBI; subsequent IL-1b elevation 

in the blood, ipsi- and contralateral hippocampus was revealed on day 7. Microglial 

activation was detected in CA3 area of the ipsilateral hippocampus 3 days after TBI; 

on day 7 it was also found in the hippocampal dentate gyrus bilaterally. 

The levels of CS increased 1, 3, and 14 days after TBI in the blood, and on 

day 3 – in the ipsi- and contralateral hippocampus. The levels of CS in the 

hippocampus and blood correlated with the  levels of IL-1b (day 7) and IL-6 (day 14) 

in the contralateral hippocampus. The levels of CS in blood, as well as the levels of 

CS, IL-1b and IL-6 in the contralateral hippocampus correlated with the duration of 

clonic phase of acute seizures on day 7.  

 We suggest that seizure- and corticosterone-dependent mechanisms of 

bilateral distant hippocampal damage mediated by neuroinflammation are operating 

at early stages after TBI and underlie the development of late posttraumatic 

pathology. 

 

Supported by RFBR, grant #19-015-00258. 
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There is evidence that insulin has not only a metabolic effect but also affects 

the survival, differentiation, and proliferation of neurons. It is because in the CNS 

there are the main components of the insulin signaling system, and insulin levels in 

the brain are several times higher than in the blood. In turn, α-tocopherol, a 

component of vitamin E, like insulin, has neuroprotective properties. We 

hypothesized that the combined action of insulin and α-tocopherol would enhance 

their protective effect on neurons under conditions of H2O2-induced oxidative stress. 

The aim of work was to study the neuroprotective effects of insulin (100 nM and 1 

µM), α-tocopherol (100 nM and 50 µM) and their combinations on the viability of 

cortical neurons in the conditions of oxidative stress induced by 100 µM H2O2. The 

use of 1 µM insulin and 50 µM of α-tocopherol allowed to protect neuronal cells from 

death, and their effect was additive. The combination of insulin and α-tocopherol led 

to a decrease in the activity of caspase-3, an apoptosis marker, while their separate 

use was less effective. At the 6h oxidative stress, the insulin and α-tocopherol 

combination stimulated the Ser473–phosphorylation of the antiapoptotic enzyme 

Akt-kinase and inhibited the activity of ERK1/2 kinases. The increased activity of 

Akt-kinase and decreased activity of ERK1/2 were associated with the inhibition of 

apoptosis that agrees with the increase of neuronal viability. At the same time, the 

antiapoptotic effect of insulin and α-tocopherol at their separate use was less effective. 

Thus, it was shown for the first time that the combined use of insulin and α-tocopherol 

has a pronounced neuroprotective effect on neurons exposed to oxidative stress, 

increasing their survival and decreasing the intensity of apoptotic processes. 

This work was supported by the Ministry of Education and Science of Russia 

(No. 075-1502020-916). 
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We studied the influence of inhibitors of glucocorticoid (mifepristone) and 

mineralocorticoid receptors (spironolactone) on the hippocampal neuroinflammation 

induced by intrahippocampal injection of bacterial lipopolysaccharide (LPS). 

The compounds were injected bilaterally into dorsal hippocampus of adult 

male Wistar rats. Mifepristone (4.5µg/l) and spironolactone (5.4µg/l) were 

administered in phosphate buffered saline (PBS). Seven experimental groups were 

studied: (1) intact; (2) PBS; (3) LPS+PBS; (4) mifepristone+PBS; (5) 

spironolactone+PBS; (6) mifepristone+LPS+PBS; (7) spironolactone+LPS+PBS. 

Three days after the injection, the dorsal (DH) and ventral hippocampi (VH) 

were isolated and frozen in liquid nitrogen. Total mRNA from was isolated to assess 

gene expression of Il1b, Il6, Tnf, Tgfb1, Сcl2, Cx3cl1, Сx3cr1, and Ncf1 by real-time 

PCR. 

In the DH, LPS induced an increase in mRNA expression of Il1b, Tnf, Tgfb1, 

Ccl2, and Ncf1 compared to the PBS group. Mifepristone and spironolactone did not 

prevent the increase in the expression of Il1b, Tnf, Tgfb1, Ccl2, and Ncf1 during the 

LPS-induced neuroinflammation in DH, however, hampered the LPS-induced 

increase in Il6 expression. In the VH, no changes in the expression of genes of interest 

were found.  

Thus, modulation of activity of glucocorticoid and mineralocorticoid 

receptors by mifepristone or spironolactone had a minor effect on the inflammatory 

response suggesting that neuroinflammation induced by LPS does not strictly depend 

on these receptors. 

The study was carried out with the financial support of the Russian Foundation 

for Basic Research within the framework of scientific project № 19-315-90081. 
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Prenatal hyperhomocysteinemia (HHC) is one of the common complications 

of pregnancy that causes offspring cognitive deficits during postnatal development. 

The effects of high homocysteine levels were extensively studied during postnatal 

life, however, little is still known about mechanisms of its deleterious action in 

prenatal period. Thus, we investigated the effects of maternal HHC on brain 

development by evaluating morphology and ultrastructure, apoptosis, inflammatory 

markers in the offspring brain cortex and hippocampus in early ontogenesis. Our 

hypothesis is that biochemical changes induced in the fetal brain by gestational HHC 

can cause neuroinflammation and morphological changes in neuronal cells resulting 

in memory impairment in mature offspring observed in our previous studies. Using 

electron microscopy, we have found that prenatal HHC induces the appearance of 

swollen neurons with hypertrophically enlarged EPR channels and accumulation of 

ribosomes and lysosomes in the cytoplasm. Neuronal staining revealed a reduction in 

neuron number of two structures, accompanied by increasing of caspase-3 active form 

protein level and activity in the cortex but not in hippocampus. Thus, maternal HHC 

could contribute to different types of neuronal cell death. Prenatal HHC also elevated 

the number of glial cells that is known to be a relevant feature of glia activation. The 

elevation of proinflammatory cytokine IL-1β has also been demonstrated in P20 rats 

after prenatal HHC. Furthermore, the ratio of phospho-p38 and total p38 MAPK 

content was also elevated in prenatal HHC group of pups that may suggest the 

involvement of this pathway in the nervous tissue development delay. In the 

framework of the present study, the proinflammatory cytokines analysis in 

combination with histological examination of the cerebral cortex and hippocampus 

components allowed us to suggest the involvement of neuroinflammatory processes 

in the pathogenesis of prenatal HHC.   

Supported by RFBR 20-015-00388 and Russian state budget assignment 

№АААА-А19-119021290116-1, АААА-А18-118012290373-7. 
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Systemic inflammatory responses during critical periods of early ontogenesis 

disrupt the normal development of the brain, increasing its vulnerability to stresses 

later in life. These disorders may be associated with changes in the functional activity 

of the hippocampal glutamatergic system. Previously, we reported numerous 

disturbances of the mRNA expression of NMDA and AMPA receptor subunits in the 

rat brain in a model of vital stress alone and combined with neonatal 

lipopolysaccharide (LPS) exposure. 

This work aimed to study the effects of neonatal inflammation on stress-

evoked behavioral abnormalities and protein levels of glutamate receptors subunit 

expression in the hippocampus of adult animals. Male Wistar rats received LPS (25 

µg/kg) or saline at P15, P18, P21 and were then either kept intact or stressed by a 

contact with a predator (python) at 2.5 months of age. Exploratory and anxiety-like 

behaviours were evaluated 25 days after stress in the Open Field (3 min) and Elevated 

Plus Maze (5 min) tests. Hippocampal protein levels of NMDA (GluN1, GluN2a, 

GluN2b) and AMPA (GluA1, GluA2) receptor subunits were measured by western-

blotting. 

Non-stressed LPS-treated rats had a lower level of GluN2b protein in the 

ventral, but not dorsal, hippocampus compared to control animals. Stress significantly 

increased GluN2b level in LPS-treated, but not in control animals. Different 

responses to stress in LPS- and saline-treated rats were revealed in terms of 

exploratory behavior: when compared with non-stressed animals, stressed control rats 

demonstrated higher locomotor activity in the Open Field test. Stressed and non-

stressed rats, which received LPS, spent a longer time in the open arms of the Elevated 

Plus Maze and had a reduced level of corticosterone in the blood compared to saline-

treated animals. The final conclusion about the relationship between the identified 

neurochemical and behavioral changes can only be made after additional 

neuropharmacological studies. 

Supported by RFBR 17-04-02116. 
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The question of the role of prenatal maternal stress as molecular and cellular 

basis of addiction in offspring is of great interest. 

This investigation aims to study the effect of prenatal hypoxia (PH) on the 

vulnerability to nicotine consumption in 3-month-old rats, and the assessment of the 

severity of withdrawal after the chronic treatment with nicotine. 

To simulate prenatal hypoxia, we placed female rats on days 14-16 of 

pregnancy in a flow-type pressure chamber for 3 hours. The pressure at a peak value 

was 180 mmHg. 

In the PH rats, we revealed an increased tendency to nicotine self-

administration in two-bottle choice paradigm in comparison with the control group.  

For assessment of withdrawal, control and PH rats were subcutaneously 

implanted with osmotic mini-pumps filled with nicotine tartrate solution or saline. 

After two weeks of «forced consumption», the effectiveness of the development of 

nicotine dependence was assessed in the conditioned place aversion test with 

mecamylamine. It is shown that the mecamylamine-precipitated withdrawal aversion 

in the compartment associated with its administration is higher in PH group than in 

the control group. 

When studying the alterations of dopamine system in adult rats who exposed 

to PH, we find an increase in the proportion of DARPP-32 phosphorylated at Thr34 

in relation to the total DARPP-32 in the nucleus accumbens against the background 

of the absence of any changes in the amount of dopamine in striatum and midbrain 

and DRD1 in the striatum. In addition, we discovered a decrease in the number of 

VGluT2-positive terminals colocalized with DARPP-32 in the nucleus accumbens of 

PH rats, which might indicate that it is the disturbances of glutamate stimulation of 

striatal neurons in the nucleus accumbens that predetermines the tendency to nicotine 

addiction and the severity of withdrawal symptoms due to prenatal hypoxia. 

Supported by RFBR grant № 19-315-90003. 
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Many diseases of the nervous system are accompanied by hyperactivation of 

the glutamatergic synaptic transmission. The development of antagonists of glutamate 

ionotropic receptors is an important task of modern neuropharmacology. Despite the 

detailed understanding of the mechanisms of ligand-receptor interaction, antagonists 

of glutamate receptors are of limited use in medicine. One of the reasons may be 

insufficient knowledge about the effects of antagonists in a living organism, since a 

significant amount of data has been obtained on in vitro models that do not fully 

reproduce real physiological and pathophysiological processes. We studied the effect 

of NMDA receptor antagonists of different molecular mechanisms of action on the 

responses of neurons in the rat prefrontal cortex. We used a model of epileptic-like 

activity in slices, in which GABA-mediated inhibitory transmission is suppressed, but 

the main elements of glutamatergic transmission are not affected. Using the patch-

clamp method (whole-cell, current clamp mode), we recorded complex discharges, 

paroxysmal depolarizing shifts (PDS), in pyramidal cells and fast-spiking 

interneurons. APV (competitive antagonist) and memantine (NMDA receptor ion 

channel blocker) decreased the duration of PDS. However, APV suppressed PDS 

equally effectively in both cell types, while memantine was more active on 

interneurons. Differences in the action of memantine on PDS cannot be explained by 

the different sensitivity of NMDA receptors, since memantine equally inhibited 

NMDA-mediated postsynaptic currents in both types of cells. The peculiarities of the 

blocking mechanism and competition with magnesium ions lead to the fact that the 

long PDS of interneurons are blocked more strongly than the short PDS of pyramidal 

cells. We propose a new methodological approach to assess the actions of glutamate 

receptor antagonists on the function of neurons, which, in turn, will help to better 

realize their potential for use in medicine. 
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The CA2 network of the hippocampus is believed to play a critical role in 

balancing levels of excitation and inhibition in the hippocampus, as well as in the 

formation of social and spatio/temporal memories. Kainate (KA) receptors (KARs) 

are important modulators of synaptic transmission in the brain. The physiological 

presence of KARs in the CA2 region has not been investigated, thus we studied the 

role of KARs on excitatory synaptic transmission in the CA2 region of the 

hippocampus at Schaffer collaterals (SC)-CA2 pyramidal cells synapses. We 

observed that the treatment of transverse hippocampal slices with KA depress 

excitatory postsynaptic currents (EPSCs) amplitude, an action that is mediated by 

KARs as is prevented when blocking KARs with NBQX (with AMPA receptors 

previously blocked with GYKI53655). This effect is also presynaptic as indicated by 

paired-pulse ratio analysis. In addition, we investigated whether this effect requires 

cytoplasmic calcium, and repeated the experiments in the presence of nimodipine, 

thapsigargin and ryanodine in the extracellular fluid. We found that in these 

experimental conditions the depressive effect of KA was not affected. In conclusion, 

we have found that at SC-CA2 pyramidal cell synapses, the activation of presynaptic 

KAR depresses glutamate release by a mechanism that does not involve changes in 

cytoplasmic calcium levels.  
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Homocysteine (HCY) is a sulfur-containing amino acid produced 

continuously in the body as an intermediate of methionine synthesis. 

Hyperhomocysteinemia manifests itself in elevated concentrations of HCY in plasma 

and cerebrospinal fluid. HCY at high concentrations provokes a neurotoxic effect due 

to agonistic action on the NMDA receptors and due to thiol group in HCY molecule, 

which reduced disulfide bonds of NMDA receptors and other proteins. In the primary 

culture of cortical neurons loaded with Fluo-8 dye, we used calcium imaging. We 

found that modification of redox sites in response to dithiothreitol (DTT) application 

enhanced the neuronal response to NMDA. In the case of homocysteine, the effects 

of DTT, a strong redox agent breaking disulfide bonds, depended on the subunit 

composition of NMDA receptors. While homocysteine [100 µM] activates GluN1/2A 

and GluN1/2B receptors, it causes desensitization in the latter. In cortical neurons, 

HCY-induced Ca2+ entry into neurons that occurred mainly through GluN1/2A 

receptors. DTT pretreatment of neurons enhanced GluN1/2B receptors contribution 

to calcium responses of neurons to HCY. Thus Zn2+ as a GluN2A specific inhibitor 

suppressed HCY induced calcium responses only before, but not after, reduction of 

disulfide bonds with DTT. Interestingly, high homocysteine concentrations [1000 

mM] caused calcium responses, which could be inhibited by GluN2B specific blocker 

ifenprodil. Thus, millimolar HCY concentration caused dithiothreitol-like effects on 

NMDA receptors. In conclusion, in severe hyperhomocysteinemia, the thiol status of 

NMDA receptors significantly alters the extent of their activation by HCY, and the 

effect of HCY depends on the subunit composition of the receptors. 

Supported by RSF grant 21-15-00403. 
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Synaptic dysfunction and loss is a pivotal event in all diseases associated with 

chronic neurodegeneration. Cysteine string protein α (CSPα)-/- mice show a 

progressive loss of synapses and reduced life span and as such serve as an excellent 

experimental model of disease. CSPα is a presynaptic co-chaperone that co-ordinates 

HSC-70 activity and is essential for the maintenance of synapses. Indeed, CSPα has 

also been implicated in a number of neurodegenerative disorders. In Alzheimer’s 

disease there are decreased levels of CSPα in regions undergoing degeneration and 

enhanced expression in regions that are spared (Tiwari et al, Mol Brain 8,6 2015). 

CSPα binds to and modulates alpha synuclein, Huntington’s (Zinsmaier, 

Neurogenetics 24, 3 2010) and TDP (Coyne et al, Cell Rep 21, 1 2017) implicating it 

in the dysfunctional proteostasis associated with Parkinson’s, Huntington’s and 

Motor neuron disease. The CSPα-/- deficient cellular environment has elevated 

ubiquitination and an associated degradation of misfolded proteins. SNAP-25 and 

Dynamin-1, key regulators of the exo- and endocytotic reactions that underpin vesicle 

mediated transmitter release are known to be targeted by this dysfunctional 

proteostasis. We hypothesise that the disruption of synaptic proteostasis may impact 

other important classes of synaptic proteins. We have devised a biochemical work 

scheme in which molecular markers of dysfunctional proteostasis can be probed for 

in CSP-/- tissue. In addition, we are using relative detergent solubility of synaptic 

proteins, as a surrogate for defining protein misfolding. This allows us to probe for 

other candidates that might be burdened by disrupted CSP deficient proteostasis. 

These studies will help inform on the molecular processes that are artificially 

generated in the CSP knockout but model key aspects of important brain diseases.  

We thank The Gerald Kerkut Charitable Trust for funding this work.  
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The striatum is the part of the basal ganglia that plays an important role in the 

regulation of voluntary movements. The principal striatal neurons are involved in the 

direct and indirect pathways of the basal ganglia, and activation of these cells is 

mediated by glutamate provided by cortical neurons and dopamine produced by 

neurons of the substantia nigra. However, the functional state of the striatum under 

real or simulated microgravity is poorly understood.  

Here we analysed the effect of 3-day hindlimb unloading (HU) on the striatum 

of mice. Firstly, we evaluated the expression and activity of tyrosine hydroxylase 

(TH), the rate-limiting enzyme of dopamine synthesis localized in the terminals of 

dopaminergic neurons of the substantia nigra. 3-day HU reduced TH expression and 

decreased TH phosphorylation at Ser40 indicating the decrease in dopamine 

biosynthesis. At the same time phosphorylation of TH at Ser31 was significantly 

higher supposing the compensatory mechanism that mediates adaptation of the 

nigrostriatal system to antiorthostatic unloading. 

Further we analysed expression of dopamine receptors D1 (D1R) and D2 

(D2R) in the striatal neurons of the direct and indirect pathways. It is known that 

dopamine stimulates D1R-containing cells and inhibits D2R-containing cells 

facilitating activation of movements. We showed that D1R expression did not change 

after HU, while D2R expression was elevated suggesting enhanced inhibitory action 

of dopamine on the striatal cells.  

We also showed that expression of NMDA (NR2A and NR2B subunits) and 

AMPA (GluR1) glutamate receptors in the striatal cells was unchanged, but 

expression of vesicular glutamate transporter 1 (VGLUT1) localized in the cortical 

terminals was reduced. These data indicate the decrease in glutamate-dependent 

activation of striatal neurons.  

Thus, our results demonstrate attenuation of glutamatergic and dopaminergic 

stimulation of the striatal cells in response to short-term simulated microgravity. 

This study was supported by the RFBR 20-015-00062. 
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The most commonly used surgical technique for repairing peripheral nerve 

damage is microsurgical suture anastomosis. In most devastating injuries, or if the 

gap between nerve stumps is too large, autologous nerve grafts and commercially 

available synthetic grafts are used. These grafts are attached to the nerve stumps with 

microsutures, which can be the main handicap for nerve regeneration because of 

foreign body reaction leading to increased trauma and inflammation. For this reason, 

synthetic adhesives have been used in experiments to improve nerve regeneration and 

shorten the surgical procedure. Despite advantages, a potential toxic effect of some 

adhesives has been described on the nerve tissue. Therefore, the aim of our study was 

to test the effect of synthetic adhesives Histoacryl L (B/Braun) and Histoacryl 

Flexible (B/Braun) after application on an isolated ventral caudal nerve of the rat. The 

possible toxic effect was evaluated electrophysiologically (changes in the nerve 

conduction) and pathomorphologically (quantitative analyses of myelinated nerve 

fibers). The experiments were undertaken in eighteen adult Wistar albino rats 

weighing 250 – 350g randomly divided into three groups with Histoacryl L, 

Histoacryl Flexible, and a control group, where a small amount of adhesive was 

applied on the epineurium of the nerve. In the electrophysiological study, the latency 

of the dominant wave in the control group reached on average 0.4 ms. Its slower onset 

was observed only in group with Histocryl L., while the values of the group Histoacryl 

Flexible remained unchanged. Pathomorphological evaluation didn´t show any 

changes and toxic effect on the integrity of the nerve. Statistical evaluation of the t-

test showed no significant differences (p>0,05) between all groups. These findings 

show that the adhesives we have used, don´t have a toxic effect on the local use of the 

peripheral nerve.  

Acknowledgements: This study was supported by VEGA 2/0123/20; VEGA 

2/0109/21, doctoral student grant APP0174 and by ITMS 2014+: 313011V455, ITMS 

2014+: 313011V344, ITMS 2014+: 313011D103. 
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Chloride (Cl−), together with bicarbonate (HCO3−), is the most abundant free 

anion in animal cells and plays a key role in neuronal signalling. Thus, in the CNS 

Cl− is involved in the regulation of cellular pH and cell volume, salt and water 

transport and in the stabilization of the membrane potential. The major Cl− permeable 

channels are those gated by the neurotransmitter GABA, which regulate membrane 

potential and excitability in neurons. Intracellular Cl− homeostasis in neurons is also 

controlled by the activity of two cation chloride co-transporters, the K+-Cl- 

cotransporter KCC2 and the Na+-K+-Cl- cotransporter NKCC1, that extrude and 

import chloride, respectively. 

Neurological disorders, including epilepsy, have been associated with altered 

neuronal intracellular chloride ([Cl-]i) homeostasis. KCC2 down-regulation and/or 

NKCC1 up-regulation contribute to the accumulation of Cl− within neurons in 

different disorders of the nervous system, thereby affecting the inhibitory GABA 

signalling. 

In the present work we aimed at investigating the effect of Status Epilepticus 

(SE) on KCC2 surface expression and how activation of KCC2 under these conditions 

may prevent the alterations in the [Cl-]i. 

In vitro SE was mimicked by transient incubation of cultured hippocampal 

neurons in a solution lacking Mg2+, which induces the development of spontaneous 

action potentials. The alteration of [Cl-]i was evaluated by transfecting hippocampal 

neurons with Clomeleon dye for Cl- coupled to confocal live imaging. Changes in 

KCC2 surface expression were determined by immunocytochemistry and live 

imaging analysis. 

The results showed that SE downregulated KCC2 surface expression, which 

was correlated with an increase in [Cl-]i. Interestingly, the KCC2-selective activator 

CLP257 reduced the effect of SE on KCC2 membrane expression, preventing the 

alterations in the [Cl-]i homeostasis. 

These results suggest that KCC2 stimulation may be a successful therapeutic 

strategy to restore inhibition and normal neuronal function in pathological conditions 

characterized by an impairment in Cl− transport, such as in epilepsy. 

Acknowledgements: FCT founding, project: CENTRO-01-0145-FEDER-

030659/PTDC/MED-FAR/30659/2017. 
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The primary cause of hearing loss are glutamate-mediated excitotoxic damage 

and oxidative stress in cochlear tissue. Excessive glutamate release generates over-

activation of glutamate receptors in Spiral Ganglion Neurons (SGNs) and leads to cell 

death. In the Central Nervous System and some sensory systems, glial cells express 

transporters responsible for glutamate uptake through sodium-dependent (EAATs) 

and -independent (xCG) mechanisms. Despite the critical role of system xCG on 

glutamate homeostasis and oxidative stress regulation, this transporter's expression 

and activity on cochlear glial Schwann cells are poorly understood. To investigate the 

function of this transporter in the auditory system, primary cochlear SC cultures from 

Balb/c mice (P1-P2) were performed, according to the local ethics committee (CEUA 

6211241117). Cells were maintained in DMEM+10% FBS for 7 days in a CO2 

incubator (37ºC, 5%CO2/95%O2). For glutamate uptake assay, cells were incubated 

in Hank’s Buffer containing glutamate (50µM) for 20 minutes in a CO2 incubator. 

Extracellular glutamate content was measured by High-Performance Liquid 

Chromatography. To study sodium-independent glutamate transport, NaCl was 

replaced by LiCl in the uptake buffer. Protein levels were measured through the 

Bradford method. Immunofluorescence detection was performed by incubating cells 

with anti-xCT primary antibody and nuclei marker DAPI. Statistical analysis was 

performed using Student’s t-Test and images were processed with ImageJ. Our results 

display that the sodium-dependent and -independent glutamate uptake systems in 

cochlear SC represent, respectively, 60% and 40% of glutamate uptake (n:5, p<0.05). 

These cells also showed positive labeling for xCT transporter. Taken together, these 

results suggest that cochlear SC has a sodium-independent glutamate uptake system 

that is possibly mediated by xCT. We acknowledge CAPES and CNPq for financial 

support. 
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We elucidated the mechanisms underlying the kainate receptor (KAR)-

mediated facilitatory modulation of synaptic transmission in the cerebellum. In 

cerebellar slices, KA (3 μM) increased the amplitude of evoked excitatory 

postsynaptic currents (eEPSCs) at synapses between axon terminals of parallel fibers 

(PF) and Purkinje neurons. KA-mediated facilitation was antagonized by NBQX 

under condition where AMPA receptors were previously antagonized. Inhibition of 

protein kinase A (PKA) suppressed the effect of KA on glutamate release, which was 

also obviated by the prior stimulation of adenylyl cyclase (AC). KAR-mediated 

facilitation of synaptic transmission was prevented by blocking Ca2+permeant KARs 

using philanthotoxin. Furthermore, depletion of intracellular Ca2+stores by 

thapsigargin, or inhibition of Ca2+-induced Ca2+-release by ryanodine, abrogated the 

synaptic facilitation by KA. Thus, the KA-mediated modulation was conditional on 

extracellular Ca2+entry through Ca2+-permeable KARs, as well as and mobilization of 

Ca2+ from intracellular stores. Finally, KAR-mediated facilitation was sensitive to 

calmodulin inhibitors, W-7 and calmidazolium, indicating that the increased cytosolic 

[Ca2+] sustaining KAR-mediated facilitation of synaptic transmission operates 

through a downstream Ca2+/calmodulin coupling. We conclude that, at cerebellar 

parallel fiber-Purkinje cell synapses, presynaptic KARs mediate glutamate release 

facilitation, and thereby enhance synaptic transmission through Ca2+-calmodulin 

dependent activation of adenylyl cyclase/cAMP/protein kinase A signaling. 
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Growth factors (GFs) regulate several aspects of cellular function, including 

differentiation, proliferation and migration during the development of the nervous 

system and promoting regeneration after injuries. The goal of our work was to 

investigate the effect of endurance training on the expression of GFs (BDNF, GDNF) 

and the stimulation of neurotrophin-dependent signaling pathways (PI3k/Akt, 

PLCγ/PKC, PLC-CAMKII, Ras-Erk1/2) after spinal cord injury (SCI). Wistar rats 

were divided into 4 groups: 1) control; 2) six-weeks training (increasing 

intensity/week from 27 cm/s to 46.6 cm/s); 3) Th9 compression (SCI + 6-weeks 

survival); 4) six-weeks training + SCI (6-weeks survival). The effect of endurance 

training was studied at Th8-Th10 level. Our results showed that 6-weeks endurance 

training significantly increased the mRNA-expression and the GF-protein levels 

compared to control. Increased GFs expression was identified mainly in astrocytes. 

According to results from the Hot plate test, these elevations did not affect the thermal 

pain sensation in the trained animals. In addition, we found out that spontaneous 

neuroplasticity in the SCI-group was activated through PLCγ-PKC and PLC-

CAMKII signaling. Pre-training before SCI increased the activity of PLCγ-PKC 

signaling for mRNA and protein levels at and around the lesion site. Similar trend 

was seen in the mRNA expression of PI3/Akt and Ras/Erk1/2 pathways responsible 

for cell survival and neuroregeneration. In regard to motor functions, six-weeks pre-

training contributed to the health benefit associated with better neurological score 

after SCI. BBB locomotor score showed the neuroprotective effect of endurance 

training 14 days after SCI and also at the end of survival (42 days). These results 

suggest that regular physical training could play an important role after SCI; it 

increases the GFs expression and protein levels and stimulates key signaling 

pathways responsible for plasticity and regeneration.  

Supported by APVV grants No. 15-0766 and 19-0324; VEGA grant 2/0145/21 

and ERDF No. IMTS: 313011V344 and 313011D103. 
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Smell plays a key role in the perception of mice and is the driving force for 

the formation of associative neural networks. Positive and negative odours can 

indirectly influence the system of "punishment and reward", as well as modulate 

various aspects of behaviour. It is known that positive olfactory stimulus reduces the 

concentration of glucocorticoids and increase the pain threshold, while a negative one 

can increase the level of the pain threshold (or barrier) and then lower it, also 

increasing the level of aversion to the new social objects. We investigated the effect 

of the one-time olfactory stimulation, which consist of a sequential combination of 

positive stimuli (peanut butter) and negative stimuli (urine of rats). Adult male CD-1 

mice were tested 24 hours after olfactory stimulation. To assess social behaviour, we 

used “Three-chamber test”. “Open field test” and “Elevated plus-maze test” for 

exploratory activity and anxiety. Memory and the level of pain threshold we have 

analysed with the “Fear Conditioning” test. As a result, this sequential combination 

of olfactory stimuli have reduced the level of fear, increased stress resistance, research 

activity and improved learning ability in mice. Our results demonstrated that a one-

time olfactory stimulation with a combination of positive and negative stimuli can 

significantly change perception after a short time (24 h) and act as a behavioural 

modulator in a long-term condition. 

The study was funded by the Russian Foundation for Basic Research (RFBR), 

project number 20-015-00472\20. 
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Introduction. The use of optogenetics developments is an actual direction in 

the treatment of neurodegenerative diseases. 

Aim. To study the effects of optogenetics stimulation of the dorsal 

hippocampus and determine neuroplasticity and cognitive functions. 

Materials and methods. The study was carried out on 40 transgenic mice of 

the Ai27 (RCL-hChR2 (H134R / tdT) –D line, which were divided into 4 groups: 1) 

the experimental group (n=10) - animals with optogenetics stimulation, 2) control 

group (n=10), 3) animals with fixed results after 5 months of optogenetics stimulation 

(n=10) and 4) animals with stereotaxic neurosurgery without optogenetics stimulation  

(n=10). The modern stereotaxic technologies were used (Drill Robot, Germany, 

2016), a fiber optic neurointerface was introduced into the dorsal hippocampus using 

stereotaxic atlas of the mouse brain (AP - 2.29; ML - 2,0; DV +1,57) The blue light 

stimulation (470 nm) was used in the «on-off» pulse mode with a total duration of 21 

minutes in a day for 8 weeks.  

Results. Optogenetics stimulation of the dorsal hippocampus was 

accompanied with impa decrease in the track (by 28%) and an increase in the speed 

(by 22%) of Barnes test passing compared to the control group. Light microscopy 

determined increase in the density of the dorsal hippocampus, the frontal and parietal 

cortex in the experimental group compared to the intact animals. Electron microscopy 

revealed an increase in the number of myelin processes and dendritic connections. 

Furthermore, these positive neuroprotective effects were just increased after 5 months 

of the optogenetics stimulation. 

Conclusions. Optogenetics stimulation of the dorsal hippocampus modulates 

the neuroplasticity and improve the cognitive functions.  

Аcknowledgments. This work was supported by State task No FZEG-2020-

0060 of the Ministry of Science of the Russian Federation in the field of scientific 

research on the topic "Algorithms for molecular genetics diagnosis of malignant 

neoplasms and approaches to their targeted therapy using cellular and genetics 

technologies." 
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The ATR (ATM and Rad3-related) protein is a serine/threonine protein 

kinase, belonging to the phosphatidylinositol 3-kinase superfamily and known for its 

role as DNA repair protein. Indeed, in undifferentiated cells ATR activates in 

response to genomic stress, specifically upon single strand breaks. Recently, it has 

been discovered that ATR plays fundamental functions also in postmitotic neurons 

where it regulates the synaptic vesicles recycling. Accordingly, we decided to 

investigate if ATR may be involved in the correct development of the nervous system 

and in the neuronal transmission. To address this issue, we treated cultured 

hippocampal neurons with a selective ATR kinase activity inhibitor. Following the 

treatment, we first analysed the excitatory-to-inhibitory switch of GABA by Ca2+ 

imaging experiments in developing neurons. Secondly, we measured neuronal 

properties and plasticity by electrophysiology in mature cells. Ca2+ imaging data show 

that ATR activity inhibition does not affect the GABAergic system development; 

whereas electrophysiological and immunofluorescence experiments indicate that both 

acute and chronic treatments with the ATR blocker generate an unbalanced 

excitatory/inhibitory (E/I) neurotransmission. Moreover, chronic ATR blockade 

affects neuronal plasticity processes, as indicated by analysis of long-term 

potentiation (LTP) and depression (LTD) and is responsible for a change in the 

network spiking activity. From a molecular point of view, real time PCR data 

collected from neurons treated chronically with the selective blocker suggest that the 

ATR kinase activity controls levels of transcription factors known to regulate memory 

processes, but also the proper E/I ratio in mature neurons. Thus, taken together, these 

results point to a selective role of ATR in the maintenance of neuronal functional 

properties, suggesting its possible involvement in homeostatic processes in 

postmitotic neurons.  
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Medium-chain triglycerides (MCT) exhibit a wide range of neuroprotective 

properties. However, the mechanisms of these effects are insufficiently understood. 

Animal models are indispensable for such research. The metabolic effects must be 

considered whenever fats are used as a supplement.  

We administered MCT (C8 caprylic and C10 capric fatty-acid triglycerides, 3 

g/kg/day) orogastrically to 2.5-m.o. male Wistar rats as a supplement to standard feed 

for 28 days. The animals in two control groups were given either lard or an equal 

volume of water. After 16 days of treatment, the animals were tested in Y-maze. On 

Day 29 (20 h after final administration), blood was collected for biochemical testing 

(glucose, triglycerides (TG), total cholesterol (TC), HDL cholesterol).  

In a separate experiment, animals received a single dose of either 3 g/kg MCT, 

or lard, or water and were sacrificed 30 or 120 min after. Blood was collected for 

biochemical testing (glucose, lactate, pyruvate, acetoacetate, β-hydroxybutyrate 

(BHB), TC, TG, aspartate transaminase, alanine transaminase (ALT)). 

In the Y-maze test, the MCT-fed rats demonstrated improved working 

memory, as indicated by an increased rate of spontaneous alternations compared to 

both control groups. The chronic administration of neither fat affected the blood 

glucose, TG, TC, HDL cholesterol. The acute administration of MCT, but not lard 

and water, elevated blood BHB for 2 h. Lard administration, increased the blood 

levels of TG, TC, and ALT activity within 2 h following the administration, while 

MCT did not. 

Therefore, daily MCT administration as a supplement to standard feed 

resulted in mild intermittent ketosis and improved working memory in rats. Neither 

chronic nor acute MCT administration had any adverse effect on metabolic health 

markers. This animal model may be used to study the mechanisms of the effects of 

medium-chain fatty acids on cognitive functions. 

Supported by Russian Science Foundation, grant no. 19-75-10076. 
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Hypertension has become one of the most important degenerative diseases in 

the last few decades around the world. Chronic hypertension in elderly people causes 

complications in several organs, including the brain, promoting the development of 

cerebrovascular disease (CVD). CVD is considered the main risk factor related to one 

of the most frequent types of dementia worldwide: vascular dementia, which affects 

cognitive orders, such as memory, where the prefrontal cortex (PFC) and 

hippocampus (Hp) play a fundamental role in the information processing, learning, 

and consolidation of the memory. Currently, there is no effective treatment to reverse 

the structural alterations in the brain and the cognitive impairment due to 

hypertension, however, many reports suggest that control of high blood pressure by 

antihypertensive drugs can prevent the progression of cerebral damage. One group of 

antihypertensive drugs widely used is the angiotensin II (Ang II) type 1 (AT1R) 

receptor blockers, which have shown beneficial effects against cognitive decline by 

hypertension and dementia. Several reports suggest that losartan; an ARB, prevents 

cognitive impairment in hypertensive patients and animal models related to 

hypertension. 

The SHR has been useful to elucidate the deleterious effects of uncontrolled 

high blood pressure on the brain, evidenced by learning and memory impairments and 

the atrophy of the dendritic arbor of pyramidal neurons of the PFC and Hp. In this 

work, we evaluate the effect of losartan during 2 months against the cognitive 

impairment in SHR of 10 months old. We evaluated the effect of losartan on 

behavioral parameters related to cognitive functions. Finally, we assessed the density 

and morphology of dendritic spines of pyramidal neurons from the PFC layers 3 and 

5 and CA1 of the dorsal Hp. 
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Astrocytes actively modulate neuronal activity at tripartite synapses1. They 

respond to stimuli with calcium signals of various spatio-temporal characteristics. 

Most of those signals form so-called microdomains2, heterogeneously distributed 

within the cell, which could coincide with particular spatial arrangements of 

intracellular calcium stores. Because most astrocytic calcium signals occur in 

branchlets with a diameter < 200 nm, the associated morphology of the cell and of its 

organelles cannot be resolved with conventional light microscopy. As the 

endoplasmic reticulum is responsible for the majority of calcium signals in 

astrocytes3, its morphology could influence local calcium activity, yet remains poorly 

characterized. Here, we use electron microscopy and reaction-diffusion simulations 

in realistic 3D geometries of astrocyte branchlets to investigate the causal relationship 

between the morphology of the ER and the spatio-temporal characteristics of ER-

dependent calcium signals. Contrary to previous reports4, we detect ER in branchlets, 

that can be < 100 nm to the closest postsynaptic density. Simulations in simplified 

astrocytic branchlet geometries outline the effect of the morphology of the ER and of 

the distribution of calcium channels on calcium signals. Strikingly, predictions from 

simulations in simplified geometries no longer hold in more complex geometries 

extracted from electron microscopy. We propose that the morphology of the ER 

dictates calcium peak frequency. This work, by combining computational and 

experimental approaches, provides new insights on the mechanisms that shape 

astrocyte activity and neuromodulation at tripartite synapses.  

1. Savtchouk, I. & Volterra, A. Gliotransmission: Beyond Black-and-

White. J. Neurosci. 38, 14–25 (2018). 

2. Thillaiappan, N. B., Chavda, A., Tovey, S., Prole, D. & Taylor, C. Ca2+ 

signals initiate at immobile IP3 receptors adjacent to ER-plasma membrane junctions. 

Nat. Commun. 8, (2017). 

3. Srinivasan, R. et al. Ca(2+) signaling in astrocytes from Ip3r2(-/-) mice 

in brain slices and during startle responses in vivo. Nat. Neurosci. 18, 708–717 

(2015). 

4. Patrushev, I., Gavrilov, N., Turlapov, V. & Semyanov, A. Subcellular 

location of astrocytic calcium stores favors extrasynaptic neuron-astrocyte 

communication. Cell Calcium 54, 343–349 (2013) 
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Glutathione (GSH) is one of the main antioxidants within the Central Nervous 

System (CNS) and a putative gliotransmitter, evoking calcium oscillations in the 

cytosol of glial cells and modulating the release of neurotransmitters. Adenosine 

(ADN) is a neuromodulator widely expressed in the CNS and its extracellular levels 

are critical to determine cell survival or cell death. Mechanisms regulating ADN 

levels in the extracellular milieu are not well understood, but it is described that 

calcium-dependent pathways are responsible for the efflux of this molecule. Once 

GSH has both the ability to modulate glia intracellular calcium levels and regulate the 

release of neurotransmitters, the hypothesis of the current work is that glutathione 

modulates ADN release from astrocytes. To investigate that, primary cortical 

astrocytes cultures from Balb/c mice (P1-P4) were performed, according to the local 

ethics committee (CEPAE 140-13). Cells were maintained in DMEM+10% FBS for 

12-15 days in a CO2 incubator (37ºC, 5%CO2/95%O2). Cells were incubated in 

Hank’s Buffer containing different concentrations of GSH (0, 1, 5 or 10 mM) for 20 

minutes in a CO2 stove and extracellular adenosine content was measured by High 

Performance Liquid Chromatography coupled to UV detector. Protein levels were 

measured through Bradford method. Statistical analysis was performed using One 

Way-ANOVA followed by Tukey post hoc. Our data shows that glutathione 

decreases ADN release in 50% in a concentration-independent manner (n:9. 

p<0.001). Incubation with the equilibrative nucleoside transporter inhibitor 

dipyridamole (DIP, 10μM) decreased non-significantly ADN levels in 20% (n:8). 

However, co-incubation of astrocytes with GSH and DIP resulted in a 70% decrease 

in extracellular adenosine levels (n:8, p<0.001), a synergic effect suggesting that GSH 

action is independent of this transporter. Our data supports the hypothesis that 

glutathione modulates ADN release, suggesting a connection between this antioxidant 

and adenosine. We acknowledge CAPES and CNPq for financial support.  
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Multiple sclerosis (MS) is the most common demyelinating disease of the 

central nervous system and a major cause of neurological disability in young adults. 

The adult brain is able, to a certain degree, to repair damaged myelin however the 

process is inefficient, and its efficacy lowers during disease progression. Thus, 

strategies aimed at stimulating myelin repair do represent a valuable therapeutic 

option.  

Microglia are activated upon myelin damage and have important roles in 

remyelination, including removal of myelin debris, which are a non-permissive signal 

for remyelination, and release of trophic factors acting on oligodendrocyte precursor 

cells. 

Recombinant human IgM22 (rHIgM22) binds to myelin and oligodendrocytes 

in vitro, stimulates microglia clearance of myelin debris and promotes remyelination 

in mouse models of multiple sclerosis.  

rHIgM22 activity might be mediated by a reordering of the lipid membrane 

organization around some membrane receptors thus affecting the downstream 

signalling. However, its exact mechanism of action remains to be elucidated. 

We observed that rHIgM22 induces significant changes in the ganglioside 

patterns of cells belonging to the oligodendrocyte lineage. Thus, we analysed the 

effects of rHIgM22 treatment on the sphingolipid pattern of the BV-2 microglial cell 

line. 

ESI mass spectrometry allowed us a partial characterization of the basal 

ganglioside composition of this cell line, so far never reported. Moreover, using a 

metabolic labelling procedure, we observed that rHIgM22 had profound and different 

effects on the ganglioside synthesis in adherent and floating cells, representing two 

different functional subpopulations.  

We are now investigating if these changes might be associated with the 

functional modulation of microglial receptors involved in the remyelination process.  

 

 

 

 

 

 

  



 

1st ESN Virtual Conference 

 82 

POSTER P-B20 

Astroglial adenosine and glutamate are required for a 

developmental switch of presynaptic spike timing-dependent 

plasticity in mouse hippocampus 

 

Pérez-Rodríguez M.1, Falcón-Moya R.1, Prius-Mengual J.1, Rodríguez-Moreno A.1  

 
1Department of Physiology, Anatomy and Cell Biology, Universidad Pablo de 

Olavide, Seville, Spain. 

 

e-mail: mperrod5@upo.es 

 

Until 3rd postnatal week of mice, presynaptic spike timing-dependent long-

term depression (t-LTD) exists in the CA3-CA1 synapse of hippocampus. Then, this 

t-LTD is lost during the 4th week, being switched to presynaptic spike timing-

dependent long-term potentiation (t-LTP) at more mature stages of development. We 

found that the switch crucially requires adenosine and glutamate released by 

astrocytes. Additionally, we found that this form of t-LTP does not require the 

activation of presynaptic NMDA receptors, but presynaptic metabotropic glutamate 

receptors. It is also required the entry of Ca2+ into the postsynaptic neuron through 

L-type voltage-dependent Ca2+ channels and the release of Ca2+ from intracellular 

stores. Plasticity windows have an important role in development, reordering and 

refining neural connections essential for nervous system maturation. 
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Prenatal hypoxia (PH) is a risk factor of numerous neurological disorders. 

Maternal stress response to hypoxia determines the epigenetic impairment of the 

perinatal expression of glucocorticoid receptors (GR) in the hippocampus of the 

progeny, but so far no detailed study of how this affects the functional state of the 

glucocorticoid system during further ontogenesis has been performed.  

The aim of this study was to examine the long-term effects of the PH on 

functioning of the glucocorticoid system throughout life. PH was induced at days 14-

16 of gestation (180 Torr, 5% oxygen, 3 hours). The activity of the glucocorticoid 

system was assessed in newborn, juvenile, adult, and aged male rats.  

The PH resulted in continuously elevated baseline corticosterone blood levels 

in the adult and aged rats. The chronic elevation of the corticosterone levels was 

accompanied by a progressive deficit of the GR expression in the liver, increased 

hepatic glycogen content, dysregulated glucose-6-phosphatase activity and 

hypoglycemia. Elevated corticosterone appears to result from the impairment of the 

mechanisms of glucocorticoid negative feedback since substantial decrease in both 

total number of GR and their nuclear localization was observed already in the 

hippocampus of newborn rat pups and persisted throughout the life. Corresponding 

stable hippocampal down-regulation of GR-dependent genes was observed as well.  

Suppression of maternal glucocorticoid stress response to hypoxia by metyrapone 

injection to pregnant rats prior to each hypoxic challenge considerably reduced 

corticosterone over-response to hypoxia and prevented reduced hippocampal GR.  

Our findings demonstrate that in progeny a deficit of hippocampal GR 

resulting from maternal glucocorticoid response to hypoxia remains stable throughout 

the life and is accompanied by severe disturbances of baseline glucocorticoid levels 

and its peripheral reception. Negative consequences of PH can be prevented by 

injection with an inhibitor of corticosterone synthesis (metyrapone) to pregnant 

females undergoing hypoxia. 
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KIF5A is a neuron-specific kinesin involved in anterograde axonal transport. 

Heterozygous missense mutations targeting KIF5A motor or stalk domain determine 

the development of hereditary spastic paraplegia (HSP) or Charcot-Marie-Tooth 

disease type 2 (CMT2), while de novo frameshift mutations in its cargo domain are 

associated to amyotrophic lateral sclerosis (ALS) and neonatal intractable myoclonus 

(NEIMY). The molecular mechanisms underlying KIF5A-dependent pathogenesis 

are not known yet, neither is the reason why mutations in different KIF5A domains 

cause distinct phenotypes. Therefore, we aim to investigate which processes are at the 

basis of KIF5A-associated disorders. 

We performed genetic testing on a large cohort of Italian patients affected by 

neuromuscular or neurodevelopmental disorders and selected seven KIF5A mutations 

spanning all the three domains of the corresponding protein and associated to one of 

the four above-mentioned phenotypes. Four mutations were already present in the 

literature (R280C, R864*, P986L, N999Vfs*73), while three are novel. We 

overexpressed the selected KIF5A mutants in SH-SY5Y neuroblastoma cells for their 

functional characterization, in comparison to cells overexpressing wild-type KIF5A. 

Firstly, we observed reduced protein levels for two novel KIF5A mutants that 

we could attribute to enhanced protein turnover. 

Secondly, we studied whether the autophagic flux is altered in our models, 

since autophagosomes are known to be transported by conventional kinesins and 

autophagy impairments are associated to several neuromuscular diseases – including 

ALS. We detected no significant differences in SQSTM1, MAP1LC3, and TFEB 

mRNA levels and in p62, LC3, and HSP70 protein levels between all tested 

conditions. Moreover, minimal alterations in the early response to proteotoxic stress 

were evidenced in our models upon sodium arsenite administration. 

Collectively, our preliminary data show that autophagy is not impaired upon 

mutant KIF5A overexpression in SH-SY5Y cells in basal and stress conditions, even 

in the presence of unstable KIF5A variants that might tamper with such degradative 

process. 
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Dysregulation of brain insulin signaling and mitochondrial activity with 

reduced downstream neuronal survival and plasticity mechanisms are fundamental 

abnormalities observed in Alzheimer's disease (AD). This phenomenon, known as 

brain insulin resistance (BIR), is associated with poor cognitive performance, and is 

driven by the inhibition of IRS1 protein. Since Down syndrome (DS) and AD 

neuropathology share many common features, we investigated metabolic aspects of 

neurodegeneration in DS and whether they contribute to early onset AD in DS.  

We evaluated levels and activation of proteins involved in the insulin 

signaling pathway (IR, IRS1, BVR-A, MAPK, PTEN, Akt, GSK3β, PKCζ, AS160, 

GLUT4) in the frontal cortex of Ts65dn mice (DS model) and euploid (n=6/group) at 

different ages (1, 3, 9 and 18 months). Furthermore, we analyzed whether changes of 

brain insulin signaling were associated with alterations of: (i) proteins regulating 

brain energy metabolism (mitochondrial complexes, hexokinase-II, Sirt1); (ii) 

oxidative stress (OS) (HNE, 3-NT); (iii) APP cleavage; and (iv) proteins mediating 

synaptic plasticity mechanisms (PSD95, syntaxin and BDNF). 

Ts65dn showed an overall impairment of the above-mentioned pathways, 

which starts at 1 month, during brain maturation and persists through old age. The 

accumulation of inhibited IRS1, together with the uncoupling among the proteins 

downstream from IRS1 (BIR), characterize Ts65dn mice. Furthermore, reduced 

levels of mitochondrial complexes and Sirt1, as well as increased OS also were 

observed.  

We propose a close link among BIR, mitochondrial defects and OS that drives 

the impairment of energy metabolism early in life in DS, thus contributing to early 

onset AD. 
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The potential of functional spinal cord tissue regeneration after 

trauma using oscillating field stimulation 

 

Bacova M.1, Bimbova K.1, Lukacova N.1, Galik J.1 
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e-mail: bacova@saske.sk 

 

Functional recovery after spinal cord injury (SCI) is one of the main goals for 

many research teams worldwide. One of the promising therapeutic methods to 

promote spinal recovery is electrical stimulation using oscillating electric field (OF 

stimulation). Our previous research showed beneficial properties of short-term 

epidural OF stimulation via implantation of miniature, originally designed OF 

stimulator (1). In this study, we applied OF stimulation (50µA) immediately after 

experimental SCI (Th9 spinal compression, 40g/15 min) to clarify the effect of long-

term stimulation to motor/sensory functions restoration. The crucial test to assess the 

effectiveness of applied therapy and functional regeneration of spinal tissue is to 

monitor animal behavior using behavioral tests. In our study we used several 

behavioral analyzes to evaluate the regeneration of motor and sensory functions: an 

open-field test; hot-plate test and neurological assessment using BBB scale (BBB 

test). Experimental animals (adult, female Wistar rats) were divided into three groups: 

animals after Th9 spinal compression (SCI group); SCI animals with OF stimulator 

implantation (OFS+SCI group); SCI animals with nonfunctional OF stimulation 

(nOFS+SCI). The results of behavioral analysis during 8 weeks experiment showed 

statistically significant differences between experimental groups. More pronounced 

regeneration of sensory and partially motor functions was observed in the group of 

OFS+SCI animals compared to animals without stimulation treatment. Moreover, the 

electrophysiological analysis (recording of transcranial motor evoked potentials) was 

performed to assess integrity of nerve pathways. Electrophysiological recording 

showed significant reduction in peak latency in the OFS+SCI group (7.05 ± 0.16 ms) 

compared to the nOFS+SCI (7.95 ± 0.25 ms) and SCI group (7.80 ± 0.18 ms). These 

results pointed to potential neuroregenerative effect of epidural OF stimulation on 

spinal tissue integrity after compression.  

(1) Bacova et al., J Neurocsi Meth, 2019; 311:102-110 

 

Supported by grants: VEGA 2/0098/20; 2/0145/21; APVV19-0324; 

APVV15/0766; ERDF ITMS: 313011V344 and ITMS: 313011D103 
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Neurofibromatosis type 1, NF-1, a common (1:3.000) monogenic (NF1) 

disease, is characterized by variable clinical presentation and high predisposition to 

tumors; over 3000 different mutations of the NF1 gene have been identified, yet, 

genotype-phenotype associations remain very weak. The quest for genotype-

phenotype correlation is complicated by developmental stage- and cell type-specific 

alternative splicing events of NF1, which produce different neurofibromin isoforms. 

Expectedly, mutations will differentially affect protein conformation of the isoforms, 

as well as the many known inter- and intra-molecular interactions, through which 

neurofibromins execute their established roles as RasGAPs and as MAPs. The latter 

was recently established, when siRNA-depletion of all transcripts led to severe errors 

in chromosome congression at full metaphasic spindle length. Focusing on the 

importance of the inclusion of alternative exon 51 that bears a functional Nuclear 

localization sequence (NLS), we generated for the first time SF268 glioblastoma 

stable cell lines that conditionally express NLS or ΔNLS transcripts and thus NLS- 

or ΔNLS-neurofibromins. Depletion of NLS-neurofibromins, that is of 

neurofibromins that may enter the nucleus prior to nuclear envelope breakdown for 

mitosis, produced significant effects in interphase and in mitosis. Specifically, a. at 

interphase it altered the organization of cytosolic microtubules (MTs) and the 

positioning of centrosomes, leading to abnormal cell migration; b. at mitosis we 

documented failure to form astral microtubules that led to abnormal spindle 

positioning and increased metaphasic spindle length, while abnormal chromosome 

positioning and segregation at anaphase led to high frequency of micronuclei, a 

predictive biomarker for genetic instability. Altogether, these results further establish 

the role of neurofibromins as important MAPs for spindle assembly and faithful 

genome transmission, and document the differential role of NLS and ΔNLS 

neurofibromins, possibly by balancing each other out.  

 

 

 

 

 

 

  



 

1st ESN Virtual Conference 

 88 

POSTER P-B26 

Natural herbs for management of psychoneurological deficits 

subsequent to obesity and old age 

 
Muddasir Khan S.A.1, Arfa A.1, Khan A.1, Tikmani P.1, Hamna R.1 

 

1Department of Biological and Biomedical Sciences, the Aga Khan University, 

Karachi, Pakistan 

 

Anxiety and depression are the most common psychoneurological deficits that 

may lead to dementia through modification in neuronal structure, impairment of 

neuronal membrane, diminution of neurons, and hence become a major clinical 

challenge to manage. The present study was designed to evaluate psychoneurological 

deficits that leads to depression and pseudo dementia in aged obese rats and their 

effects by using Crocus sativus (CS) and Matricaria chamomilla (MC) commonly 

known as Saffron and Chamomile, respectively. Body weight, food and water intake 

was monitored daily. Open field test (OFT), Elevated plus maze test (EPMT), and 

Forced swim test (FST) were measured for exploratory activity, transfer latency, 

anxiety and depression respectively.  The comparison was made between healthy 

controls (HC), obese rats (OR) and (CS+MC) administrated aged obese rats. Results 

showed that there were significant increases in food and water intake and body weight 

of OR compared to HC and Cs+MC rats. The analysis showed exploratory activity 

was decreased significantly in DC in OFT, EPMT, and FST while a significant 

improvement was observed in HC and CS+MC rats versus DC group. Thus, it was 

concluded that psychoneurological deficits caused by alterations in the brain 

functions may progress to pseudo-dementia and chronic irregularities may eventually 

cause morbid depression and Alzheimer’s dementia. While the herbal remedies 

including saffron and Chamomile may reverse the psychoneurological deficits in the 

old aged rats. This finding also reflects the importance of neurochemical alterations 

especially serotonin in anxious rats which eventually culminate in these deficits.  

Keywords: anxiety, depression, dementia, natural herbs  
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Neprilysin (NEP) also known as endopeptidase 24.11, CALLA or CD10 is an 

important proteolytic enzyme terminating action of various biologically active 

peptides and participating in numerous functions of cells and organisms. It is also a 

major amyloid (Aβ)-degrading enzyme whose activity prevents accumulation of the 

toxic concentration of amyloid Aβ peptide which is causative of Alzheimer’s disease 

(AD). NEP also cleaves somatostatin - the major neurotransmitter in olfaction, which 

declines with advanced ageing and early in AD and other neurodegenerative disorders 

as well as in the cases of some viral infections, including COVID-19. Although NEP 

functions in the brain have been studied in various animal models there is still very 

little information about its involvement in olfactory function in normal ageing and in 

cases of AD pathology. Using Wistar male rats both intact and subjected to prenatal 

hypoxia (E14, 7% O2, 3 h) as well as wild-type and 5xFAD mice we analysed the 

dynamics of NEP mRNA expression by rtPCR in the olfactory bulbs (OB), entorhinal 

cortex (ECx), hippocampus (Hip) and parietal cortex (PCx) as well as analysed 

animals’ olfactory behaviour in food search and odour preference paradigms. The 

data obtained clearly demonstrate that NEP mRNA expression in studied rat brain 

structures increases during the first postnatal month being the highest in the OB. By 

the age of three months, NEP mRNA levels sharply decrease in ECx, Hip and PCx, 

and by nine months in OB which correlated with impaired olfaction in aged rats tested 

in the food search paradigm. In one-month old rats subjected to prenatal hypoxia NEP 

expression in the ECx, Hip and PCx was lower compared to age-matched controls 

and correlated with impaired olfaction of animals. Administration of an HDAC 

inhibitor valproic acid or a caspase inhibitor Ac-DEVD-CHO restored NEP 

expression and improved rat olfactory function both in food search and odour 

preference tests. On the contrary, administration of NEP inhibitors to control rats led 

to impaired olfaction. In 5xFAD mice, modelling AD, NEP expression also declined 

with age in the studied brain structures and was lower than in the wild-type mice. In 

5xFAD mice the decreased NEP expression in the ECx, Hip and PCx correlated with 

accumulation of amyloid plaques and also with impaired olfactory behaviour. Our 

data testify to the important role of NEP in olfaction and confirm the validity of 

pharmacological up-regulation of NEP expression after prenatal hypoxia leading to 

restored olfactory behaviour. This opens the avenues for NEP-based pharmacological 

approaches to treat not only AD-related cognitive decline but also the impaired 

olfaction. 

Supported by RFBR-19-015-00232 and Russian Federation state budget 

(assignment АААА-А18-118012290373-7).  
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e-mail: elena.casarotto@unimi.it 

 

ALS and FTLD are characterized by the presence of pathological 

ubiquitinated and phosphorylated inclusions in the cytosol of affected cells. The main 

components of these inclusions are the TAR DNA-binding protein of 43 kDa (TDP-

43) and its C-terminal fragments of 35 (TDP-35) and 25 kDa (TDP-25). TDP-

inclusions are toxic for the cells. Indeed, cells use different mechanisms to eliminate 

inclusions: the protein quality control (PQC) system, which is the main mechanism 

responsible for the maintenance of proteostasis, the unconventional secretion of free 

proteins and the extracellular vesicles (EVs). 

We focused on EVs and their possible interplay with PQC, in the removal of 

TDP-species. In particular, we compared large (LVs) with small vesicles (SVs) for 

their TDP-content and the presence of some members of the PQC, both in basal 

condition and after PQC blockage. 

We isolated EVs produced by immortalized motoneuronal cells, untreated or 

treated with MG132 and/or NH4Cl (proteasome and autophagy inhibitors), using the 

differential ultracentrifugation method. Then, we analysed EVs for size, count and 

morphology through the Nanoparticle Tracking Analysis and the transmission 

electron microscopy, and for their protein content through western blot analysis.  

We observed that both TDP-43 and its C-terminal fragments (especially TDP-

35) are secreted in EVs. Interestingly, in cells TDPs are mainly in soluble forms, while 

in EVs TDP species are mainly insoluble. Finally, we found that many PQC-

components are secreted in EVs and that PQC modulation determines an increase of 

EVs release, especially with the blockage of both the proteasome and the autophagy. 

In conclusion EVs may cooperate with PQC, having a protective role in the 

clearance of insoluble TDPs species. However, they could also contribute to the 

prion-like distribution of TDP-neurotoxic species in neighbouring and more distant 

cells. 

Funding: Fondazione Cariplo, Italy n. 2017-0747, Italian Ministry of 

University and Research (MIUR), PRIN n. 2017F2A2C5.  
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The work aimed to study the action of homocysteine (HCY) as an NMDA 

receptor agonist (NMDAR) and to obtain the dependencies of NMDAR activation on 

HCY concentration after exposure to dithiothreitol (DTT) on cortical neurons and 

recombinant diheteromeric receptors. The neuronal culture was prepared from 

embryos on 16-17 days of prenatal development. The HEK293 cells were transfected 

with plasmids encoding subunits of NMDAR. Electrophysiological recordings of 

NMDAR currents were performed by the patch-clamp method. The dynamics of 

changes in intracellular calcium were monitored using the calcium imaging method. 

We studied the effects of the reducing DTT reagent on HCY-activated currents and 

calcium responses in native NMDAR and recombinant diheteromeric receptors. The 

dose-effect relationship for recombinant NMDAR was found to be biphasic over a 

wide range of homocysteine concentrations of 1-800 μM [HCY]. The high-affinity 

component obtained between 1 and 100 μM [HCY], corresponding to NMDAR 

activation, was unaffected by 1 mM DTT. The low-affinity phase observed at [HCY] 

above 200 μM probably resulted from thiol-dependent redox modulation of NMDAR. 

The reduction of NMDAR disulfide bonds both by DTT and HCY itself decreased 

the GluN1/2A currents activated by HCY. In contrast, HCY-induced GluN1/2B 

currents were potentiated by disulfide bond reduction because of a significant 

attenuation of GluN1/2B receptor desensitization. Сleavage of NMDAR disulfide 

bonds in neurons reverses HCY-induced accumulation of calcium ions, making it 

dependent on GluN2B- rather than GluN2A-containing NMDARs. The redox status 

of NMDAR may determine the contribution of receptors containing GluN2A and 

GluN2B subunits to HCY-induced neurotoxicity. This observation may provide some 

clues as to why treatment with reducing reagents can save neurons and prevent 

behavioral changes in hyperhomocysteinemia. The findings suggest a significant 

contribution of the redox effects to the neurotoxic processes in 

hyperhomocysteinemia, particularly in severe hyperhomocysteinemia. Supported by 

RSF grant 21-15-00403. 
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