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Transcranial Direct Current Stimulation (tDCS)
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Hypothesis:

DCS increases of somatic polarization in the postsynaptic neuron

!

Increases the somatic spiking

!

Boost LTP



Do the effects of tDCS outlast the stimulation period?
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Human motor learning experiment
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https://www.zotero.org/google-docs/?2jOWZt

From in-vitro animal study to human
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One promising application of tDCS is to modulate motor excitability and motor learning.
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https://docs.google.com/file/d/1VKHVh_zWwD4cM2SL6wfxhluQqA0pURY3/preview
https://www.zotero.org/google-docs/?nzgHWC
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tDCS and motor skill learning

a tDCS experiment in mice

— dok o
60 - - O control

' W 3xtDCS
rn,SJ|

50 A
40
30 1
20

Success rate (%)

10 -

baseline 24 h

Barbati et al, Cereb Cortex 2020


https://www.zotero.org/google-docs/?nzgHWC

Experimental design: tDCS
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Technical development

e Not stable current e Gel residual and infection
over 10 $essions °







Behavior

2x speed


https://docs.google.com/file/d/1FO7q4zCM8EfCEoHKlVo3uEPL2nzU6p6x/preview

An interaction between days of training with stimulation condition

d  Alinear mixed effect model:
an interaction between days with stimulation condition 50

with an effect size of Cohen’s f=0.67 I anodal n=7
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Future work

A Kinematic of Movement (DLC)

A Immunohistochemistry of synaptic marker
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https://docs.google.com/file/d/1EiSJSkF0MRH66We86hh4VlbXPtHG34PS/preview

Motor Evoked Potential (MEP)

? control tDCS
é anodal tDCS




Conclusion:

A Bridging the gap between in-vitro and human experiments

A Concurrent tDCS with training across several days of training

d  Accumulative effect of tDCS



Thanks to

William Preston, Neela Zareen, Hisham Sharif,
Heather Alexander




Behavior


https://docs.google.com/file/d/1EiSJSkF0MRH66We86hh4VlbXPtHG34PS/preview

Technical issues

e Not stable current e Gel residual and infection
over 10 sessions e Ag/AgCl electrode break



Cathodal

4 One important question: do the effects of tDCS outlast the stimulation period?
A Kronberg ( Pathway specificity & associativity)
A Farahani (Somatic Spiking and LTP)

™ Sk~rma (small dose and accumulation)
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Why reaching task?
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https://www.zotero.org/google-docs/?nzgHWC

Behavior

A Long-Evans Rat
3 Timeline
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Effects of tDCS on synaptic plasticity and motor skill learning

(1 Barbati et al, 2020, Cereb Cortex restriction
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