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Abstract

Drug addiction causes structural and functional changes in the human brain and can be considered a
chronic disease. So far, various studies have been performed to examine addiction on the brain signal,
which differs in terms of method, experimental conditions, samples, and results. A review of previous
studies and experimental methods is necessary to better examine the issues and challenges in the design
of addiction studies. The electroencephalogram (EEG) signal, as a non-invasive instrument, has the
potential to monitor the functional and cognitive activity of the brain. EEG can be used to examine the
relationship between changes in the brain caused by drug use. This article will review the changes in
brain signals caused by substance use as well as after quitting drugs. The results show that the use of
narcotic drugs reduces attention processing and causes functional disorders and brain abnormalities. In
addicted people, an increase in the activity of the beta subunit and the second alpha subunit, a delay in
the event, and a decrease in the amplitude of P300 have been observed. Also, the power ratio of alpha
to theta subunit has decreased in T6 and a significant difference has been observed in the power ratio
between delta subunit and alpha subunit. The findings showed that people's desire and history of drug
consumption affect the power of the electroencephalogram signal. The neural activity in the sub-alpha
band of people who quit an addiction is also significantly weaker in the parietal (BA3 and BA7), frontal
(BA4 and BAG), and limbic.
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Figure (1): An example of electroencephalogram signal recording using standard 10-20
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Figure (2): An example of electroencephalogram signal recording using standard 10-10

Gamma

0.0 0.2 04 06 08 1.0
Beta

0.0 0.2 04 06 08 1.0
Alpha

0.0 02 04 06 08 1.0
Theta

0.0 0.2 0.4 0.6 0.8 1.0
Delta

ol 0,8 5 ol )5 eIty SIl UKo 51 o0l !yl (glaaily 5 : (V) JSCo
Figure (3): Sub-bands extracted from EEG signal from healthy person

ol oanlice JB a5 wigS ylen L0968+ ] amo o lis 1) sline 5,3 ¢ oJlo 5,3 40 EEG JUKw 3 diged 5 (F) S5

2ROB JiSs (Soezmn adl g Cplive Lo & BEG JUSws ooz oy b ol 08 5l ol 08 Sy anseis
[PV ] ol sline o131 1o SG5edg 3uds 9 Sl pis 2, oliel Slidizs o jhe Slalllas cwlol B [V Y] e

AY)



S5 y2led — gy Lo doste — 83050 105 ~lpugs dibole [ j05te Slge s slizel 156 5 69,0

60

20 i

40 | i

-60

(0] 1000 2000 3000 4000 5000 6000
sbiee 3,8 ol F gllisly 2SI UK ()

80

20 q

-20 - al

-40 | i

-60 -

-80

[e] 10‘00 20‘00 3060 40‘00 50‘00 6000
Lo 558 pl,3llandly 251 U ()

Slizo 0,9 g dlw 3,8 10 pl ¥ gflauily iU JUSw 31 (gldigos :(F) S
Figure (4): An example of an electroencephalogram signal in a healthy person and an addicted person and the extracted sub-bands, a)
Electroencephalogram signal of an addicted person, b) Electroencephalogram signal of a healthy person
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Table (1): Frequency characteristics extracted from electroencephalogram signal
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Table (2): Effect of attention disorder on electroencephalogram signal (P300 component amplitude feature type)
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Figure (5): Bivariate scatter plots
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Table (3): Examining changes in the frequency characteristic of the electroencephalogram signal (type of characteristics in the time and
frequency domain)
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Figure (9): Mean test event-related potential for pre- and post-dose measurements at time interval T1
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Figure (10): Comparison of the changes made in different areas of the head compared to an addicted person
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Table (4): Examination of changes in brain areas and sub-bands
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