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1 - BACKGROUND 2 — AIMS

An increasing number of evidence suggests the existence of a Tactile Mirror System in the human brain: the same cortical In the three experiments of the study, our aim is to
network implicated in tactile perception, which comprises the primary somatosensory cortex (Sl), also responds to  develop a novel PAS protocol targeting the Tactile Mirror
the mere observation of tactile events. It has been suggested that such cross-modal, mirror-like, responses of S| may arise  System and to investigate the effects of induced plasticity:

from Hebbian associative plasticity: the contingency of seeing a touch and the feeling of a tactile sensation on one’s own body .. . behavioral level measuring tactile acuity with a 2-

may reinforce synapses between visual and somatosensory neurons L], Point Discrimination Task (2-PDT);
In this study we introduce a novel cross-modal Paired Associative Stimulation (cm-PAS) protocol [?.In the cm- ’
PAS, a visual stimulus depicting a hand being touched is repeatedly presented, paired with a Transcranial Magnetic Stimulation

»at a neurophysiological level, with the recording of

(TMS) pulse over SI. Somatosensory Evoked Potentials (SEPs).
3 - METHODS and MATERIALS
* adapted dard
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4 — RESULTS ®=p<0.05 *¥=p<0.0l ***=p<0.001 in all experiments post-hoc comparisons were corrected with Bonferroni
EXPERIMENT | - proving the timing specificity of the cm-PAS. EXPERIMENT 2 - proving the cortical specificity of the cm-PAS.
» Design: 3 counterbalanced sessions differing for the IS| used in cm-PAS between the paired stimulations. »Design: 2 counterbalanced sessions differing for the cortical area stimulated during the PAS.
» Participants: 16 subjects (9 F); age: 23.6 £ 3.1 years. » Participants: 10 subjects (5 F); age: 23.7 + 4.2 years.
»Results: a) D-Prime (all distances collapsed) b) Sensory threshold changes (mm) »Results:  a) D-Prime (all distances collapsed) b) Sensory threshold changes (mm)
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EXPERIMENT 3 - proving the stimulus specificity of the PAS and investigating neurophysiological changing in S| after its administration.

»Design: 2 counterbalanced sessions differing for the visual stimulus depicted in the PAS.

» Participants: 17 subjects (I | F);age:23.6 + 2.2 years. ,
»Results: a) D-Prime (all distances collapsed) b) Sensory threshold changes (mm) ¢) Somatosensory Evoked Potentials (C4 electrode) Significant interaction ‘Condition * Pre/Post’
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5> — CONCLUSIONS

Experiment | and 2 show that cm-PAS successfully improved subjects’ tactile acuity only when the ISI between the two paired stimulations is 20 ms and the TMS pulse is delivered over Sl.
Experiment 3 enlightens both the selectivity of the visual responsiveness of S| and that neurophysiological enhancements occur in later stages of S| cortical elaboration.
Taken together, this evidence provides novel insight of the visual activity of S|, showing that our cm-PAS can induce plastic changes in somatosensory cortices, in line

with an Hebbian associative learning rule. Furthermore, it also offers new insights on the neural substrates of the Tactile Mirror System and, in a broader perspective, of early visuo-tactile
interactions in the primary (low-level) stages of sensory processing.
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