Experiment Code:
Per_TMS

Introduction & Research Question:
This study sought to investigate how corticospinal excitability (CE) was influenced during the Perruchet effect. In the Perruchet effect a single stimulus (the conditioned stimulus, CS) is paired with a second stimulus (the unconditioned stimulus, US) on half the trials and on the other half the trials the US is not presented. Conditioned responding to the CS is typically found to dissociate from conscious expectancy for the US. In this experiment there were two USs, one requiring participants to make a speeded reaction time response and another the withholding of said response. In order to study changes in CE, motor evoked potentials (MEPs) were recorded as a product of single pulse transcranial magnetic simulation (TMS) applied to the primary motor cortex at different time points throughout the task. Different stimulation points were used to assess whether changes in CE were dictated by CS-US pairings or whether a different mechanism unrelated to the CS was responsible for motor preparation. 

Participants:
16

Experiment Software:
Matlab, Brainsight

Method:
MEP calibration procedure: MEP electrodes were attached, two over the first dorsal interosseous muscle on the left hand and one on the inner forearm. The participant then put on the swimming cap and earplugs. A subject tracker was fitted to the centre of the participant’s forehead to track TMS coil movement. TMS calibration then began with a few test pulses to ensure that the participant was comfortable with stimulation. If the participant consented to continue the motor hotspot was identified by visually searching for a perceivable index finger contraction. This location was marked in the Brainsight software relative to the location of the subject tracker. The participant was then fixed into position using the chin rest and head restraints. The coil was fixed in position over the motor hotspot using Brainsight for guidance to exactly replicate the orientation, angle and distance of the coil to the hotspot. The resting motor threshold (RMT) was then determined as the lowest stimulation intensity which produced a 0.05mV MEP amplitude on at least five out of ten pulses. Subsequently, the stimulation intensity necessary to produce a 1mV threshold was identified, and this was the designated intensity used for stimulation throughout the experiment.   


Experimental procedure: Participants were presented with the CS (a brown cylinder presented on screen) for 5 seconds on each trial, on half the trials the goUS was presented and on the other half of the trials the nogoUS. The USs were the words ‘peanut butter’ or ‘brown sugar’, this was counterbalanced across participants. The goUS required a speeded RT response, a lateral abduction movement with the left index finger onto a computer mouse mounted on its side, whereas the nogoUS the withholding of said response. During the presentation of the CS participants made an expectancy rating about the extent they believed the nogoUS would be presented on each trial. This rating was made with the right hand using the numerical keypad. A rating of 1 meant ‘I definitely do not think the nogoUS will be presented’, 5 ‘I do not know whether the nogoUS will be presented’, 9 ‘I definitely think nogoUS will be presented’. There was a variable inter-trial interval (ITI) of between 3 and 4 seconds during which a fixation cross was displayed. On every trial a single TMS pulse was delivered to each participant, this pulse could be delivered at 1 of 3 time points in the trial. Time point 1 was 2.5s into the ITI, time point 2 was as soon as an expectancy rating had been made, and time point 3 co-terminated with the end of the CS and start of the US. The participants were told to ignore the pulse as it was just the machine taking its measurements. There were 12 experimental blocks in between which the participants were given a comfort break and the TMS coil was readjusted. 
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Data file names:
Per_TMS_Px (Contains each RT response, expectancy rating and change in CE for each trial, as well as the sequence of trials and which pulse was delivered on each trial). 


