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Trial-Averaged Power Spectral Density with 95% Confidence Intervals for Fixation, Go, and No-Go Phases

Abstract

The hippocampus, a brain structure situated in the temporal lobe of Left Anterior Hippocampus Left Posterior Hippocampus Right Anterior Hippocampus Right Posterior Hippocampus
each cerebral cortex, plays a vital role in long-term memory and memory Channel 40 Channel 46 Channel 101 Channel 107
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recovery. It also relates to spatial memory, which helps humans keep ——
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navigation has not been explored as deeply as other frequencies such 2 Channal 44 , Channel 47 Channel 102 Ohacssrang

as the theta band (3-8 Hz), which has been studied using stereotactic 107 107 |

electroencephalography (SEEG). In this study, we analyzed anonymized | ’ ol \ ol \
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refractory epilepsy patients during the Go/No-Go direct-reach task. The
study of the beta-band is significant in understanding its modulation
during movement execution and inhibition within the hippocampus.
Using MATLAB, a computational programming language used for
analyzing and creating systems, we processed and plotted the observed
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The objective is to analyze the beta-band modulation in the human Channel 43 | Channel 49 | Channel 104 02 Channel 110
hippocampus during movement execution and inhibition. : \ 102k \ |
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Phase 1: ITI(I-
) e In the recording of the data, each electrode is tied to a "channel” of data with a

The Go/No-Go task Is a movement-based experiment which was custom value corresponding to the power during each phase at a certain frequency sample. - - — -
programmed on MATLAB®© (2018b, The MathWorks, Inc., Natick, MA, P J P J P . y P By creating a spectral density graph and studying it, we noticed a

USA) and displayed on a 21.5-inch LED-backlit screen with a resolution Eac_:h column in the graph shows the channels from electrodes implanted in that decrease in beta-power within the anterior and posterior hippocampus
of 1920 x 1080 pixels and a luminance of 250 cd/m2 (S2240Tb, Dell brain area. _durlng move_m_ent inhibition apd execution. These tw_o functions are
Inc., Round Rock, TX, USA). The task involves three phases and all e [he graphs show the beta-power on a logarithmic scale y-axis. Important within the human hippocampus, and are displayed during the

go/no-go task. During data analysis, the beta-power shows minimal

:Lialf ?re %:indluct:ted ﬁorﬁlecytivilyzwithoqt Lnte.rtLuptiof}- Thle grSt Iphaze, e There is a decrease in power from the fixation phase to the go response phase variation. Furthermore, the decrease in power over frequency suggests

duerin”gev'\r/'higﬁ pgrﬁg\i/p?argts )r;aln\s/eath-eirSrigf\?ZrmWIabonu?c s ':\?Vaaﬁr - everywhere except in the left hippocampus, where a few channels have a slight that lower frequencies have correspond more to inhibition since the

the screen. During the following Fixation phase, a gray dot with a radius decrease from fixation to go. | | | d|ffere_Pcde |st?§.3 d|st|ngu;1$hable n L\!gner R’]equ?nc’:_es. O%’.?rilrl]’ the

of 9.53 mm appears at the center of the screen and participants are e Conversely, the no-go response consistently shows an increase in beta-power from mhaagsr;' \‘l’vaes ‘S’” het’ln‘l’(;sv‘;fTiSi: in:’jiSC at'gs ?r:at ?r?e 'r’]‘ia '%r(‘:;"m' ZI bgtgoban ;

T_Ztggtue;:igr? tsaerfvzgdag(:ngaa;;ﬁ]:ed;)éxgh?;tézg f;lrr:gl;rswies slcnretre]g 'ﬁ-lr;glls fixation. _ S _ Fs closer asso?:iatzd to m.ovement Inhibition ratherEt)rF\)an exgcution.

Response phase, a white circle with a radius of 15.88 mm épp ears at e These observations show that the beta-band is inhibitory, which means that the These findings show us that it is possible to use specific channels in the

one of eight target locations shown in the model above, and beta-band has increased power during movement inhibition and decreased power hippocampus to control movement inhibition within prosthetics.

simultaneously the fixation dot changes to either green for Go or red for during movement execution. References

mo'_G?- r']? the GTOhCTd't'?”, P?:'Ct'Pa”tf double-tap t?etfrgtet circle with e The confidence intervals suggest that there is significant changes when there is no 1. Del Campo-Vera RM, Tang AM, Gogia AS, Chen KH, Sebastian R, Gilbert ZD,
elr right arm. I he time irom tne target appearance 1o tne tap IS 4 : : Nune G, Liu CY, Kellis S, Lee B. Neuromodulation in Beta-Band Power Between

recorded as the response time. In the No-Go condition, the participants overlap between them, although_ W_e have not yet run statistical tests t? contirm this. Movement Execution and Inhibition in the Human Hippocampus.

do not move from their arm position in the fixation phase. The response e Channel 101 shows notable variation from the rest of the channels, with an Neuromodulation. 2022 Feb;25(2):232-244. doi: 10.1111/ner.13486. PMID:

time for the No-Go is set as 4 s starting at target appearance. Phase extremely high power value (up to 10° whereas the other channels barely reach 35125142; PMCID: PMC8727636.

furati;)tnsband trial ?Ogdi_tiohflst_were Psle_tudo-rél‘”%OT'Y Choéen f%r ﬁacg above 10?%) and having an increase in power during go and a decrease during
Argetto be presented Sight imes, Spiit evenly between 150 and o-30. no-go. This change is likely due to interference with the signal. bridge.usc.edu/bugs




