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Quantitative Electroencephalogram Markers for Predicting

Cerebral Amyloid Pathology in Non-Demented Older Individuals
With Depression: A Preliminary Study
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Objectives: When elderly patients show depressive symptoms, discrimination between depressive disorder and prodromal
phase of Alzheimer’s disease is important. We tested whether a quantitative electroencephalogram (QEEG) marker was associ-
ated with cerebral amyloid- (AB) deposition in older adults with depression.

Methods: Non-demented older individuals (> 55years) diagnosed with depression were included in the analyses (n = 63;
76.2% female; mean age + standard deviation 73.7 + 6.87 years). The participants were divided into AB+ (n = 32) and AB- (n = 31)
groups based on amyloid PET assessment. EEG was recorded during the 7min eye-closed (EC) phase and 3min eye-open (EO)
phase, and all EEG data were analyzed using Fourier transform spectral analysis. We tested interaction effects among AB posi-
tivity, condition (EC vs. EO), laterality (left, midline, or right), and polarity (frontal, central, or posterior) for EEG alpha band power.
Then, the EC-to-EO alpha reactivity index (ARI) was examined as a neurophysiological marker for predicting Ap+ in depressed
older adults.

Results: The mean power spectral density of the alpha band in EO phase showed a significant difference between the A+
and AB- groups (F = 6.258, p = 0.015). A significant 3-way interaction was observed among AB positivity, condition, and laterality
on alpha-band power after adjusting for age, sex, educational years, global cognitive function, medication use, and white matter
hyperintensities on MRI (F = 3.720, p = 0.030). However, post-hoc analyses showed no significant difference in ARI according to
AB status in any regions of interest.

Conclusion: Among older adults with depression, increased power in EO phase alpha band was associated with AB positivity.
However, EC-to-EO ARI was not confirmed as a predictor for AB+ in depressed older individuals. Future studies with larger
samples are nesded to confirm our results. Sleep Medicine and Psychophysiology 2021 ; 28(2) : 78-85
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7% Astol tigk 3471 53
mentia) 2}l E2]7]% 3HH(Boone 5 1994). T3 =E 7|9
R S50l A Y YES wohke AME A
Q1o (Park 2013; Heser % 2013; Li % 2011; Sachs—Erics-
son & 2014), 7] F4 Aol =@ 7o Wt &
ol dzstolmy Aulo] Mt TR YEE 75

2 AAFET Mirza 5 2014). I3 PR S50 9l =
Qlof A} BF% ZJuf ¥y o] 7}—*4 & |55t =go] B ast
o 2 wds]e) o SRS
= s vt %‘*JO] obdA] 7 %3}% 4 A7
A S8t A 7F =L Qi

A Aol M=, =5 Aol A A4 21 (delayed re-
call) 2 7]} #Aj2l(memory recognition)2] FA|7} = 7
5 A g o] Q@ Ado] rkal Buskglar, A7 (ex—
ecutive function)®] #Aste U=slo|HE X|uf 2L o
= 4= Qlfar B a15k9) th(Gasser 5 2018). SFA|TE =d

LH\(

7] 925 GEAME ofalgt U471 BAlL ek
] ] gE SToR FEEE oYt ¥ &

A /ol tiet mEREA Aol H e d=ste|HE A ujo

x| =5 235 slut(left anterior hippocampus) ¥ 5 $5
thAF 1) A (bilateral posterior cingulate cortex)2] 1] 7F4

7h FEZR RHE =7 &0l A= 7194 (precu-
neus) @ B2 A%< (ventromedial frontal cortex)2] 5
7] 7Ha7) o Ackal B3k th(Boccia 5 2015). 1#u
o] &gt fo] E3F ATFA o7 HASL|= o] F7| wjizol A
Al dgelA 7 oz Fgsl7)= ook I o=
Y 75 SAthe = eA dYAE AT EHESEY
(Single Proton Emission Computed Tomography, SPECT),
L2 QB Z B (Near InfraRed Spectroscopy, NIRS), 7
N =&8 253 A AHTranscranial doppler ultraso-
nography) 5 &8 = oS FHstAL Sk AF7E QL
of gko}; Aio] deto] FE51tHGasser &, 2018).
A3} Hul(quantitative EEG)= HuAl TS Az o
A =4 At Aol AEet Hlasto] A4
’?ll-]r Aeks sk o oA 285 Sk BldE
ARl HAAR dAolA A AT 4 QAL AujEor =
g 4= 9l om AI7HA A= (temporal resolution) 7} 3£CF
0] AtH(Vecchio 5 2013). &=23lo|HE Zul] & 7]
A4 A Q1 Aol (amnestic mild cognitive impair—
ment) ol A= AllEL Wi E w}Q]gro] F7tef vjel 9l ol si=
T vt RauEQla, A|uf7t Mg das de e

wheigto] S7Iete A2 &EA AthKim 5 2012; Jung

121 ox
50

o,

S 2007; Knott 5 2001; Prichep & 2007: Roh & 2011;
2004). A|F7HA o] Atol A, Zulf TAI7E obd
o =slo]m o] A7) (prodromal) -2 A YA (pre—
clinical stage)oll Al Uehb= AF3} Hup 249 E4S
gt At v Aok ghE, S5 AR S A 5‘43%
2HZ ol Atol A Bl A A=A FHE At =
oA gt 2%k} vt A (asymmetry)ol] 2to]& EO]
3(Gotlib 2010; Knott % 2001), ¥|ela}t 2 deja} 3+

= {4gca 29 vh Qlok(Brenner 5 1986; Deslan-

Brassen &

des 5 2004; Luthringer 5 1992).
guby o2 Al Aee] dutuh= Al s o 2 w1
% Z3Hneural synchronization)®} T o] o] Qlctal &
2] 91CHBabiloni & 2010). 3574 dutute] L= 7hart
rzsto|m i} HERlz| oo} o] Qltks A+t Aite

9lth(Babiloni 5 2020). ©]%% whute] Ws}r} oFzato]H]
1 A7) SAoA T2 Hul wste] Blsl oAl UeRdth=
AL AAE T AtHLopez-Sanz 5 2016). E3F =2 7+
At & o Gubar) fhashs Yt §E3-/d(alpha reactivi-
0] 41 Bme] wizte A3} SIckL el A Sleh(Baz-
anova 5 2014). &at ¥-3-43 9] 7= v 9] d o4 w1
o S2319] 242 SJulaitk shao] AXE]E soict
(Babiloni & 2010). A2 d=sto|n|ofx] du} §h-g-4] 2]
Harh ded o= B vh Qlck(Fonseca 5 2011). & ¢
FHAAE o]0 AolA] sl 0] 01 charo.2 ehzalol
™ EHE]Q} W Sl A} W A d=dTE A3
ub 91, k7 Aol w uial wkgAe) 7t o] of
‘QEOIE A&t I 932 B1el BF Q1tH(Chae 5 2020).
oo & tollAl= A7t gls =d7] =5 A
A o] opaRo|= WAL ol 5T 4 Ak A Kz 2
A Estaat skelh ol & ol AEet Huk X7t =
W] ©-2% B2 7)Aol A ABE T o)
94 Y& 27] QST 5 Q= viol 2 uARA 75
| 859 ol TAslont, & A7l o1
S B2 =Qlof Al T O}D‘EC’]‘: e
‘Rl‘:}—l_’— Rl A3, &, et of e e w34 ]
(EC-to-EO alpha reactivity index, ARI)7} <
© Rl = d=stolmy oS Ax=A EEEH 5 QL

A A3k s,

ofr

9l oF=alo|mH
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d ZAlAzFelskt =9l Sy WaEste] 7198 HrkE
2135t 554) o] 42| thAdR} 26352 &St A dAF
A%, D) AufE AeR] ok 2) 24 A Qg
T8 AAAHEEY, =4 Aol oFE 38 52 et
Al &5, 3) A 7ol FEFE E 5 e A, A
2 AsH|, 1d olWe] H&EF A, 1M, ey, A%
o] L, 4) xu} AAHElectroencephalography, EEG),
] 271578 G A Magnetic Resonance Imaging, MRI), o}'&

Zo|Z PET ([181:] Florbetaben PET) AAFS &5 Al33,
o|4e] 4747 7|1EE B WSk A 14378 0] %l
HAIAo) o] Aet W =4 HE 47H(Diagnostic and Statisti—
cal Manual of Mental Disorders, DSM-IV)2] |ujj Xtk 7]
zof| et 2 3l 8 HAASke| st A A
3}l tH( American Psychiatric Association 1994). 7 =214
Zrof] A= ZIE| Q) o AL QA Ao AThe n|=t 2T
eohel A W d=3ko|ME 3] (National Institute on Aging
and Alzheimer’s Association, NIA-AA) guideline (McK-
hann & 2011 wet 1) &4} &S & oks AE AlE
A Ee Yo7t 716 st sl -2t 2) st
A7 A A o8 e AR 7)o FE A G
7HA] 014 ol W F2HT 15 FFHA oJsho] U,
G7]5olA =-dol FAE, 4) Azt
& WSS o ;ﬂlﬂ'ﬂ ATk
2 A= § A Sl off Al 7HA] Z]‘jﬁl% =
Ato| 7135k A= o=z
3199tk 1) DSM- IV4 ZF92 &3 o) (major depresswe dis-
order), 2) DSM-1V A+ Ad7|& HE B Ak 7ol
(minor depressive dlsorder), 3) u] FHAAIRAY L=35}o]
o]y gae] -8o) X
tal Health provisional criteria for depression in AD, NIMH-
dAD) 5 3t 7HA] oS ThEShe tiAdAL & 6318 0] 2E4
62 BAof 3% A th(American Psychiatric Association
1994; Olin 5 2002).

2 Ae Asdstuy Y oJetdg
(Institutional Review Board)®] 5-¢1-& 1
1909-149-1067), \& A7 RS
A=} B2 A (informed consent) S A5l Ak

Fofelsint

ot 7]Z&(National Institute on Men—

o913
"k 0 W(IRB No.
At ol A A
=

¢

o

2. 8 ER

AL JAAEL 3= CERAD 714 (Korean version
of the Consortium to Establish a Registry for Alzheimer’s
disease, CERAD-K)& ©]&3to] ZIctd 7} otth(Lee &,

HIX|of =01 L2S0MQ Hst Hluf X%

2002). AAT} QA7) vtz slE ol
oo QARAl e A TzskE AAA R HALE A

ol

u 2
o}, At tAARe) AbS]RIGEHA] A E, 414 Aehe, 585}
I Sl o Sk AT 714 AR SollA= A
A 9 Aol vEQ, G, YA EE AT H AL
dapyg L, HEFS UEHFS AE fRE A
B7pskaet. okE B8 oA = -2 A (AT obA
A FE 9 Z-drug)}t FZA 2FA F-(anticholinergic

cognitive burden, ACB)S H<=3lsto] 718ttt &, o]
7 Aol LA F=date] thsf| 7Hs/d(score 1) =
2 ISt g3k (score 2 = 3) 2 5519 tHBoustani &5,
2008). °HE BgEAE Wt e 4 AL 20 5l
ok ffoll 71ad 925 e Qoe S5 ATHe=
Hrksh] ) SNE 9 HES ALgste] HolsHch
(Hamilton 1960). B ti/dAHEol A oA E (apoli-

poprotein B)fAA+E 241& 2853l

3. c
Hup SAS o a5 2 Axpr|utr i 7\}‘5}% A&
st AEst Huap HARd oA A E Sl F 157
Qt =2 7+e A (Eye—Closed phase, EC A
ef)), 3E7] =& & AE|(Eye-Open phase, EO 4], ©]
T 5EXY] EC AH Y] 2REZR HukE S4s3H A
HA| BEC Aejoll A &417] Y3t (resting EEG) AHaE ¢7]
el 21 AIZF S5k 10-20 AA ol whet 197]¢] S5
= (Fpl, Fp2, F7, F3, Fz, F4, F8, T3, C3, Cz, C4, T4,
T5, P3, Pz, P4, T6, O1, O2)°f|Al, 500 Hze] Fut4e=2 As
= MET sk 4 A ool A= F2F Y 45k
(Al, A2) T A IS 7|E(reference) &2 sFHTH -2
ol o3t QlF4kE (artifact)S '8317] 8l =2 4 4=
OFA & (electrooculogram) S =74 5191tk

FRE Hut 2= o] A str] Y8l MATLAB(version
2018b; MathWorks, Natick, MA, USA)2} EEGLAB tool-
box (version 2019.0; Swartz Center for Computational
Neuroscience, La Jolla, CA, USA)E AFE-3l3t}. 9%
P ¥ (band pass filter)= 0.1-50 Hz& AAsFH L, Q-+

.l_,__%, :L X]O] A xl-u]_ EEGLABoﬂ q.]x 2] =
YA 24 (independent component analysis, ICA) &l
gl ol e AA=EUL. Had Ao 2170 AT 35

Hi+ 7|2 (common average reference) &2 A2 (re-
reference) | Qith AHEY B0 uulo] ZulZ HA
oA &3] AHGE= TAITE o HMEH(Short-time Fou-

rier transform)< ©]-8-3Fo] =33+t 30% Y AH(Ham-



ming window)& A&} 31 debak(1-4 Hz), HlEbuH4-8
Hz), &+2}(8-13 Hz), WlEFH(13-30 Hz), #otak(30-50
Hz)9] thAl 74 b4 =R 2459}

4, k| B& o[O|x|
= =S ¥ MRIE #9519l o fluid-at-
tenuated inversion-recovery (FLAIR) 42 &535-3ct &
2 SIEMENS Verio 3-Tesla scanner 22 Skyra 3-Tesla
scanner (Siemens, Erlangen, Germany)S ©]-83}%ch W
A 1A 5 7%= (White matter hyperintensity, WMH)&= <
Ay AAAZF s oAlo 93l Fazekas' scale(Fazekas
5 1987; Van Straaten 5 2006)= ©]-8-5to] 0-3 HH= H
7hE QAL Rk AL 3] 0ol A S E ek 2 Aol A
17} = A5 (Deep white matter hyperinten—
sity, DWMH) & £4]9] Fizfo = a9t
= At Aol A iy HE-old mol=
2lat7] 918l [°F] florbetaben PET %/4-& #<datlchBi-
ograph True Point 40 and Biograph mCT, Siemens Health-
care). 300MBq2] [®F] florbetabeng A FQla}al 90+

Ooﬂ

ﬂll

F 10279 W2 Aol =3It PET o|v| A= Rh&
A eka1g]&9] ordered-subset expectation maximization
(OSEM)E o|-&3}o] 57119] vk (iteration) 1} 24719 H1E

Aok (subset) &2 AYFAEHQoh, ZH4] B A (attenuation
correction)> W& A7 FY Fofl HFE GFEIS 0§
ato] AlYE|Qlct, o]w| A= 256 x 256 HHEZ AR A4
=23 4 mm Gaussian -3¢ Gaussian post-recon-
struction Y EE -85} ch
HEl-old Z2o]E 2 A% = Brain Amyloid Plaque
Load (BAPL) A& 7|9to & 82t B7lste] AAs}o] v
gl-ofdl2o|E FYARHTH AR )ITELE EF3H
th. BAPL ¥ A AR, 9%
cortex), A7 (frontal cortex), &= thAry] & (posterior
cingulate cortex)/®7]124 % (precuneus), T4 ¢ (parietal
cortex) %4 oj| 4] Regional Cortical Tracer Uptake (RCTU)
A2 H71E %Ik, no tracer uptake: 2, moderate tracer
uptake; 3, pronounced tracer uptake). ©]= 3t G o A=}
& RCTUZ ¥ 52 A& dethd AA| BAPL Has
=o ®o x«]/\g 2440].@1:]_ _‘la]_,_ BAPL X~1/\7]- 27<4 e
= 3591 AL AB+§ ol ck(Barthel 5, 2011). BAPL
s ojsta} 7 ofof ofsf H7tE Sl
AlA 2 s]ejol A 2F s3I

=% (lateral temporal

FI

N

doe Aedictuyd

on] 2 gge] e 7

1

dents’ t-test, 5% W4 Chi-square tests ©]-8-3}¢]
H] 5k, gt Al o] Z]Thglo] 5 wRkel - '
testE AHE-SFo] A 513t

A% e+2] 4 (topographic analyses)E 13l 71& A+
= Z1ske] EEG H|o|E+= 97) regions of interest(ROIs)
oAl Ftike SASA T Barry 5 2007). 181l &8}
Z o] L2 polarity (frontal, central, posterlor)Q} lateral—
ity (left, midline, right) 8.49] w&} Y223} 5} H)
Ef-opgzo|t gl Qht7fH| 273} TlEo] £49 a4l
o7 3her},

SHH, & A9 3= A Huh 2| 3Ql ekt of whE o
apu Bk A3E(ARD= thaat 22 WAl e A olskel
tH(Wan & 2019).

Fisher's exact

Alpha Reactivity Index (ARI)
B EC alpha power—EQ alpha power)

(EC alpha power)

_L4

H|Ef-ob 20|t 2} of B okt AH 27, A eHE
2 7He] Ao AE-S AEsH] flef RS v A

B4 (Multivariate analysis of covariance, MANCOVA)E
33ttt Group (AB+ vs. AB-) x Condition (EC vs.
EO) x Polarity (frontal, central, posterior) X Laterality
(left, midline, right). 712 Q<18 7)A| 7+ K Q1o & }HZ]
A Rele ukE 2R AR ) 2elo R Folsign: Z,
ZF ZoAte we AAY E A 7 2 S s
Eo, =AM Al BE(frontal, central, posterior) 2 4%
AFo] A BB (left, midline, right) ZFollA 28L& Algs}
AT} Model 1914+= A5, A, w5A5, THo] QA=
74/\]-(Mini—Mental State Examination, MMSE) &<~
HFo 2 BAEHY AL, Model 2041 =W ZIAA| A8
FEHMA FE A, MRIAOIA 9] W 1= A%
J49) FRgEo R ERAA BAsIsc ieh-oluzol s
dEo] W oy AFd b Sapat vhede Hal
ab7] SJall AR BAE AlYstelt.

RE B0 SPSS version 23 (IBM Corp., Armonk,
NY, USA)E ol8stglen, o3& A4 p < 0059 B

ofujsh}a Hrkshelct.
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6378 9] tdAF 5 319 0] Hlet-opd o] = S/ (Ap-) L
AL, 32780 S (AB+) Lol ZFHE ek A
3lQ1aeHA] W, 1A)7)5 AHl, AE8A 91 A MRI
W e A Yok ARGEoA o AR o] F-oJjt
Apol= FE A ghgton siud 92 P xqﬁoﬂ/q
T ok Afol= gllet. ok, ofZ AT E e4 iR F
A= AR+ Lol M B A B I tH(Table 1).

Hef-opd 2ol = g0 whe} 7} Fruba W= 0] ot 119
2 EY W s HWalele o, wa & Aol A9 Lt W
= aploflAnt f-2oJ3k Zfo| 7k IYATHE = 6.258, p = 0.015).
4-way MANCOVA Aol A= dat siEo]|4]9] Group (AB+
vs. Ap~) X Condition (EC vs. EO) X Laterality (Left, mid-
line, or right) 3-way interaction®] Model 13} Model 2¢]|
A B Folet AYE E 3 tH(Table 2).

422 avkel o3t Aato] tisl ARE A4S AR
st o Hlel-old 2ol & TFof uhef 25, F, $uF
LR A oo whE Hrutul vE-E-d o] AfolE HolA|

AoUTh 25 v W S TR0l A HjE-old 2ol=
FEY o Futut wkgAo] Aaste A HAAT F

o)

-+ o2t

FIF

_l

Table 1. Baseline characteristics of the subjects

Amyloid-  Amyloid-
negative  positive
value
(n=31) (n=32)
Demographic variables
Age, years (SD) 73.94(6.31) 73.47 (7.46)  0.790

Sex, n (female/male) 23/8 25/7 0.719
10.32 (5.93) 9.99 (5.05) 0.765
5016.1)  20(62.5) < 0.001

Education, years (SD)
APOE4 allele, n (%)
Cognitive status

MMSE, score (SD) 20.81 (5.50) 21.63 (6.15)  0.481

MCI, n (%) 20 (64.5 25(78.1) 0.239
Vascular health status

Vascular risk score (SD) 1.45(1.26) 1.38(1.21) 0.807

DWMHI, score (SD) 1.47 (0.57) 1.38(0.61) 0.544

PVHI, score (SD) 1.68 (0.75) 1.66(0.70)  0.908
Mood status

HAMD, score (SD) 9.68 (4.94) 10.69 (6.12)  0.474
Drug use

ACB, score (SD) 0.77 (1.63) 0.69 (1.49) 0.826

13 (41.9) 8(25.0) 0.159

Student’s t-test was performed for continuous variables and
the chi-square test was used for categorical variables. APOE4,
apolipoprotein E4; MMSE, Mini-Mental State Examination; MClI,
mild cognitive impairment; DWMHI, deep white matter hyper-
intensities; PVHI, periventricular hyperintensities; HAMD, Hamil-
ton Depression Rafing Scale; ACB, anficholinergic cognitive
burden score

Sedative-hypnotics user, n (%)

HIX|of =01 L2S0MQ Hst Hluf X%

AR OE §ofd 22 oh) Uek(Table 3).

o F#

w2 AFolM = d7] &5 APl A Hgt-old R o]
E Mz} offlof| uhe} RkEo] duf e 9] o Zjol £ &
ASFRAIL o]t AT} k- AW =27 2 B AF
oot oAt ghlstale). et b s of w
< duput vhgAdo] 7tk ¥ G ol A wjek-ofd o]
o fFofdt duAS HolAle ¢tk 254 7t
Aol ZARE v A =2l thAto = FH MY Aol
A= bt Aol whe duiut wkgAd A7) o] w|ER-of
YZol= WS o359 21 (Chae 5 2020), & ¢15Lo]
A &5l At B =QInks s23tske] EAEHE
m s AlE7F d2sto|wy WS ASsHA] Zkint

Table 2. Four-way MANCOVA analysis including the interaction
terms among amyloid-beta positivity, eye condition, laterality,
and polarity on alpha-band power

Model 1* Model 2"

F- - F- p-

value value value value

Amyloid 0.495 0.485 0.295 0.589
Condition 0.026 0.872 0.059 0.809
Laterality 0411 0.524 1.587 0.213
Polarity 0.648 0.424 0.254 0.616

Amyloid x condition 0.004 0.948 0.017 0.895
Amyloid x condition x laterality ~ 7.017 0.010 5.421 0.024
Amyloid x condition x polarity 0.103 0.749 0.085 0.771

Amyloid x condition X laterality 1.462 0232 2113 0.152
X polarity
All df = 1. *Model 1 was adjusted age, sex, education years,

and the Mini-Mental State Examination; "Model 2 was addition-
ally adjusted for vascular risk score, deep white matter hyperin-
fensities, anticholinergic cognitive burden score, and sedative-
hypnotics usage. MANCOVA, multivariate analysis of covariance

Table 3. Regional ARI difference by cerebral Ap deposition

Mean SD F-value p-value
Left
AB- 0.684 0.241 1.687 0.199
AB+ 0.642 0.214
Midline
AB- 0.640 0.278 0.838 0.364
AR+ 0.604 0.244
Right
AB- 0.656 0.276 0.005 0.943
AB+ 0.679 0.192
All df = 1. Adjusted for age, sex, education years, and the Mini-

Mental State Examination. SD, standard deviation; AR, amy-
loid-beta; ARI, alpha reactivity index



QoA $-g%o0] ArkEo] B40] EFE hake] 5 1998: Knott %5 2001, % o)A 2k o] sz
Sk 63o|9LT HEt-obARo|S TEHE 217 308 & g H9iekn Bashu Knott 5 200D, BHE @eA
A9 HAPSol Hla BAE e, £ AolA] eb-obd el tuulz ke gick B stel Gotlib 5 1998)
2o|T, o A L WEA 4G Aolo] HEAG EL A7 UL REYT Uuist vl PG S250 vt
AESAO e Y GAA foR ATE U E olenAR Mol FAV BREsIE FHE Yot
o AL AT thaRe] 47 SRS 2497) WED 4 9 (Debener 5 2000). &%) gl thakze] dhat A o
oh MRS vl vlek-obzol= Welk Gl o) ol M) Auteh Tl B AT chpolAl st ukg
AR 23 o] dutal b Aol Fasl ARe B Aol vE-olalzols el oSS AEAA BE AL,
93 B3], FRROIA Wik 2 ZfolS Motk wehd S 919} 22 923 Axjo] Wo|l uut o H | Wk
A ze| grzstoluy Wel 2o HsRS oS weT  BEHoR Agsigls] B 4 gtk
% 913 A WYAE F71sko] AT LAzt e, Eg B A7 AAES $2F0] 9E WHow
zstolo]y Weioh BAR FRH Mokl S U] B YA} oFEE W8T Uk A7 BTk FA o2
5] g, BUY AR 9%, 7153 Wetel Biolnl Bul  Fol 4w S5, WAT ok uA B veiiel detuiE
A3t utote] S Wekeh BAR A A AFE  Z7h17), 55 Unhute] B4 PN 98 o
o

=

= A
o] 21th(Babiloni 5 2015; Arendt 5 1985; Beach 5 1992; <+ Zi}=0o] B a1E v} ok (Mucci S 2006). H
Dringenberg 5 2000). 3 d=sto|my |l wedo]  wixt|olddA of=o] GABA 4170l n|x|= g3
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Heke} Heo] 4& 7hsAdo] AAlE B At Mather & 3] 2 oY AT HjEf-op 2ol = ZAJEo| A o
2016; Kelly 5 2017). 712 QFol|Al= %% *% FAAY Al vlsl Mo A oFES T IA-FHAE
B (EC phase)®] €7} 2]50] ] Ao & 523 8 ARESHE HIEO] =UTHALI% vs. 25.0%). H-Z18A] A
@Frtth= 7ol A|AIE )itk (Babiloni & 2010) SHANE & & OB S FHRe R xZ3ste] HAsH = shelou ofE
Aol A= 2358 EO phaseol| 4] Hgf-obd o= Wejol o] ARgo] Hu} A rE L HAA Fo3t AE HA| Hst
Uutu} Atojof A o] THAE QT ofof b} vbgAJo] & 7HsAlol itk
Uzstoln] Wejo} WA GS 7He A4S aLefsto] oo =AY e ok ok AA, & At A A
g B4 3k = Qiet dutu vty w5 W7k AR E7E oPd20]E PET MRIE X33t & 9
FEIE WGt T 7HA] SHOEA, gxstolm It 3 AHARE B AR AFRES tAF e R B4 Alstel
A 75 Aoket #Ro] S Aoleh= 7Hdo] AXENE  of gxsto|uy WelE F8stA| ERIgo 2 A Hef-obd
HF Q13ith(Babiloni & 2010). & AR S o] H AFolM=  mol= YA of o wpe} RS ERF6t] £A4S
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A+ A= [UF] florbetaben
PET Zx}of| w2} ofd=o|= F(A [3+ n= 32)4 =48
E2(AB-, n = 31 EFsH3ch Huhs 7& 1o w5 A2
Hl (eye—closed, EQ)&} 35 7Fe] =& & A}l (eye-open, EO)
2 Zgstalen, o] M2h(Fourier transform)& ©|-8-5}
of 2HEY FAS AlFYstleh A+t Aol whef okt
M Latut 13-4 X F(EC-to—-EO alpha reactivity in-
dex)7} l=@7] $-&% A9 opd mo|E H2ARE o5 4
Ue AR vpAZE E = e ASshh dt
HE ahjofl Al opt 2ol = R2F o] F(AR+ vs. AB-), QH- 7N
7 2A(EC vs. EO), A1F8H4 4 2l(laterality, polarity) 1+
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Z b AR+ AB-ThollA ZF Fubs viE=o) Hyt ub
H 29 ER Wk F EO phase®| ¢ut Hi= ahejof Aut f-
ofm|t 2po] 7} TEE| ATHE = 6.258, p = 0.015). YT} HE
ol A12] Group (AB+ vs. AB-) x Condition (EC vs. EO) X
Laterality (Left, midline, or right) 3—way interaction®] <
Eé AW, 1S A, AEEA Q1R] 7], oFE AR, MRIA 9

IS HAR Fo= 79 o} thF = 3.720, p =
0030) SEA|TE T Yl g EE ofdRo|E 2o
Aupar} WhEAdS Hl Rk AR BA oA = R =9 Ab
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