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Introduction: The central nervous system has a sensory gating mechanism, which acts to prevent 

brain from information overflow [1]. This mechanism prevents upper cortical systems overload by 

blocking excessive sensory activation. Prepulse Inhibition (PPI) test evaluates this phenomenon 

assessing reduction of the reflex response to high-intensity stimuli, named Pulses (P), when these are 

preceded in a few milliseconds by Prepulses (PP) which are reduced intensity stimuli [2]. Although 

sensory gating mechanism is a neural phenomenon, it is evaluated by electromyography (EMG) 

through the inhibition of orbicular muscle activity [3]. Neural PPI evaluation is rarely performed 

because electroencephalogram (EEG) signal is inherently contaminated by artifacts as an outcome of 

PPI stimulation eye blinks. Herein we propose a method to reduce artifacts and enable neural PPI 

evaluation. In this study, we investigated the sensory gating through the PPI test in healthy subjects 

(HS), through the reduction of eye blink response in parallel to that of neural activity. 

Materials and Methods: Participants were 21 HS. EEG data was recorded using a 15-channel dry-

electrode device (BrainProducts - Germany) following the 10-20 International System. The PPI test 

was done through auditory stimulation with intervals between P (115 dB) and PP (65 dB) of 30 ms 

(PPI30), 60 ms (PPI60) and 120 ms (PPI120). 160 trials were presented in pseudo-random order (20x 

P, 20x for each P-PP interval). PPI was calculated for EMG signal and also for N1-P2 Event Related 

Potential component for the Central Electrodes (Fz, Cz, Pz). All procedures were approved by CEP-

UFABC. Removal of EEG artifacts was performed using Infomax Independent Component Analysis 

(ICA) decomposition [4]. Component selection was performed by visual inspection thought 

identification of EEG contaminants as ocular artifacts, tonic muscle artifacts, loose electrode 

connections, and exceptional high amplitude events and then compared to the semi-automated 

SASICA [5] algorithm. For SASICA, parameters were autocorrelation with threshold (r) auto and lag 

20; focal components with threshold (z) 3.5; focal trial activity with threshold (z) 10; signal to noise 

ratio 0 to Inf, BL -Inf to 0 and threshold ratio 1; combination with EOG Inferior, Horizontal and 

Superior threshold (r) 0.2; ADJUST and FASTER enabled blink channels. Repeated measures 

ANOVA was used to evaluate EMG PPI. Normality did not hold for ERP components, then 

nonparametric Friedman test was applied with 5% Bonferroni corrected alpha level. 

Results: In the EMG PPI, PPI120 was reduced when compared to PPI60. The EEG signal with semi-

automatically removed artifacts was validated showing no significant differences in the N1-P2 

latency when compared to the visually inspected ICA artifact removal method. HS exhibited neural 

PPI in Fz, Cz and Pz electrodes. For Fz, PPI30 and PPI120 were reduced when compared to PPI60, 

for Cz, PPI120 reduced when compared to PPI60. 

Discussion: The present work confirmed that sensory gating can be evaluated through EMG and 

EEG. Neural PPI observed is of particular importance because artifact removal methods allowed 

reliable neural signal observation when compared to previous EEG studies [6]. Neural gating 

attenuation was observed in different stages of sensory processing, as EMG and N1-P2 PPI latency 

occurs around 50 and 100-200 ms, respectively. 

Conclusion: PPI paradigm proposed in this work is not novel, but rather the revamp of an existent 

test already consolidated in the literature. In the proposed method, additional stages of neural auditory 

processing with the same stimulation previously applied were be evaluated. 
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