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+* This neural circuit is crucial in the transformation process of an object’ geometrical properties into a specific motor
command suitable for grasp (Murata et al., 1997; 2000; Davare et al., 2010).

s PMv could both exert an inhibitory (or facilitatory!) influence on M1 at rest

. (Bdumer et al., 2006; Davare et al., 2008; Beukelaar et al., 2016).
dual-sites TMS protocol ‘

** PMv exerts a facilitatory influence on M1 during the action preparation and
the action observation (Davare et al., 2009; Koch et al., 2013; Beukelaar et al., 2016).

PMv-M1 cc-PAS seems to increase the inhibitory

cortico-cortical paired associative stimulation (cc-PAS) ‘ influence of PMv at rest and the facilitatory influence
during the action preparation (Buch et al., 2010).
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cc-PAS
pre-PAS post-10 post-30
Experiment 1 Experiment 1
Experiment 2
Experiment 3
Experiment 4

++ 100 couple of pulses with 6 ms ISI
¢ Frequency: 0.25 Hz (about ~ 6 min)

+* left PMv was stimulated at 90% RMT

% left M1 was stimulated at 120% RMT




& %, Universita

i > degli Studi
k. /> di Ferrara
SoRe rev

Exp 1: effect of PMv-M1 cc-PAS on M1
intracortical circuits
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Exp 2: Is the SICF modulation specific?
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Exp 3: PMv-M1 connectivity modulation
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Exp 4: cc-PAS with anterior-posterior
(AP) M1 coil orientation

N=17

«* MEP (PA orientation) *
«* MEP (AP orientation)
% SICF2.5ms

+»» Connectivity
» CSintensity (% of RMT)
* 30%
e 70% *
» TS intensity at 120% of RMT
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** M1 local circuitry modification

of the pyramidal neurons activity.

*¢* The strengthening of the PMv-M1 connections could lead to an increment
of the inhibitory activity.

** The increment of the gabaergic inhibitory activity could lead to the reduction of the SICF (ziemann etal., 2015).

+* SICF and MEP might be mediated by, at least in part, by distinct circuits.

g MEP ’ SICF '

These circuits seem to influence each other.

** The results are specific for the cc-PAS protocol applied in postero-anterior (PA) orientation.



Universita
degli Studi
di Ferrara

ISTITUTO ITALIANO
DITECNOLOGIA

< Béaumer, T., Bock, F., Koch, G., Lange, R., Rothwell, J. C,, Siebner, H. R., & Minchau, A. (2006). Magnetic stimulation of human premotor or motor cortex produces interhemispheric
facilitation through distinct pathways. The Journal of Physiology, 572(3), 857-868.

< Buch, E. R, Mars, R. B., Boorman, E. D., & Rushworth, M. F. (2010). A network centered on ventral premotor cortex exerts both facilitatory and inhibitory control over primary
motor cortex during action reprogramming. Journal of Neuroscience, 30(4), 1395-1401.

«» Davare, M., Lemon, R., & Olivier, E. (2008). Selective modulation of interactions between ventral premotor cortex and primary motor cortex during precision grasping in
humans. The Journal of physiology, 586(11), 2735-2742.

«» Davare, M., Rothwell, J. C., & Lemon, R. N. (2010). Causal connectivity between the human anterior intraparietal area and premotor cortex during grasp. Current Biology, 20(2),
176-181.

«» de Beukelaar, T. T., Alaerts, K., Swinnen, S. P., & Wenderoth, N. (2016). Motor facilitation during action observation: The role of M1 and PMv in grasp predictions. Cortex, 75, 180-
192.

++ Dilazzaro, V., Profice, P., Ranieri, F., Capone, F., Dileone, M., Oliviero, A., & Pilato, F. (2012). I-wave origin and modulation. Brain stimulation, 5(4), 512-525.

% Koch, G., Ponzo, V., Di Lorenzo, F., Caltagirone, C., & Veniero, D. (2013). Hebbian and anti-Hebbian spike-timing-dependent plasticity of human cortico-cortical connections. Journal
of Neuroscience, 33(23), 9725-9733.

< Murata, A., Gallese, V., Luppino, G., Kaseda, M., & Sakata, H. (2000). Selectivity for the shape, size, and orientation of objects for grasping in neurons of monkey parietal area
AIP. Journal of neurophysiology, 83(5), 2580-2601.

< Murata, A., Fadiga, L., Fogassi, L., Gallese, V., Raos, V., & Rizzolatti, G. (1997). Object representation in the ventral premotor cortex (area F5) of the monkey. Journal of
neurophysiology, 78(4), 2226-2230.

< Ni, Z, Charab, S., Gunraj, C., Nelson, A. J., Udupa, K., Yeh, I. J., & Chen, R. (2011). Transcranial magnetic stimulation in different current directions activates separate cortical
circuits. Journal of Neurophysiology, 105(2), 749-756.

<+ Ziemann, U., Reis, J., Schwenkreis, P., Rosanova, M., Strafella, A., Badawy, R., & Miiller-Dahlhaus, F. (2015). TMS and drugs revisited 2014. Clinical neurophysiology, 126(10), 1847-
1868.



Universita
egli Studi
I Ferrara

Q Q

ISTITUTO ITALIANO
DITECNOLOGIA

Elisa Dolfini Pasquale Cardellicchio  Alessandro D’Ausilio Giacomo Koch Luciano Fadiga

Thank you all for your attention!



