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B BEIA RIS (Mild Cognitive Impairment, MCI) ) 511 5 IR BB IT R M EEH BN
FRFRE . AR S4B (Event Related Potentials, ERPs)Jii B AR I MCISZ 3 ) 0T 5
BREERP300EAL, RILAT AL TR E 2R BIMCI I B AL A8 AT . i IR FEERYITRETE
BEIAZ 1 12 FAk X £ B I PR SR T 2 B & (Clinical Dementia Rating, CDR)KIVFRTESENFRHERE
MCLEE MR Z, FERRA DGt BR e KA a0 & OB & 4 /5 SR F ERPIR BB AR [ 7 1
K2R KT TR B R P300E AL, FREFz, CzRIPZRAEPI00BRIAMEIE. &R MA—HLTEE
ZASIPLZ AT R EIERFE R P300HEAKE, HHAMCIRZ K240, XIBZR27460. MCIZRLER ZHE

EA; B3R (Min-Mental State Examination, MMSE) &% S 475 /R A &n7¥{% (Montreal Cognitive Assess-
ment, MoCA) A FIHPE B0 SE TR ZR (2 31°827.6 + 2.01£29.0 + 1.2H122.6 + 2.2[426.9 +
2.0, P<0.01), HP300#% K BAFEFZE A IBIC T3 23k (3.6 £ 4.8147.9 £ 6.3, P=0.01), FtH
ZAAFZE AL IR ) K5 Mo CA HITI PEAR S FFAE IEAE R (FH R R H050.30, P = 0.04) . 4518 : MCIEZEP300
B R BT ZEFZER L 955 18 AR T B8 B A I PR 3 IR A MC I FR AR AR o
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Abstract

Background: Early recognition of mild cognitive impairment (MCI) is the key to obtain the ideal
therapeutic effect and delay its progression to dementia. This study used event-related potentials
(ERPs) technology to detect the auditory paradigm evoked P300 potentials of MCI patients, and
expected to prove that ERPs indicators might be used to identify MCI in the early clinical stage.
Methods: The study mainly used the Clinical Dementia Rating (CDR) interview scores both in the
memory clinic of Shenzhen Kangning Hospital and in the community as the standard to recruit MCI
patients and control subjects, respectively. After completing the collection of demographic data
and neuropsychological assessments, the ERPs technique was used to detect the auditory para-
digm evoked P300 potential, which latency and amplitude were collected at Fz, Cz and Pz. Results:
The study recruited a total of 51 subjects to complete the auditory paradigm evoked P300 poten-
tial acquisition, of which 24 were MCI subjects and 27 were control subjects. The scores of MCI
subjects on the cognitive assessment of Min-Mental State Examination (MMSE) and Montreal Cog-
nitive Assessment (MoCA) were lower than those of control subjects (27.6 + 2.0 vs. 29.0 £ 1.2, 22.6
* 2.2 vs. 26.9 £ 2.0, respectively, P < 0.01). At the Fz site, the P300 amplitude of MCI patients was
lower, when compared to the P300 amplitude of control subjects (3.6 + 4.8 vs. 7.9 + 6.3, P = 0.01).
The reduction in the amplitude of the Fz site was positively correlated with the MoCA score in MCI
patients (r = 0.30, P = 0.04). Conclusion: The reduced amplitude of P300 evoked potential at Fz site
in MCI patients may be an indicator of early clinical identification of MCI.
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He
1. B%

BN AIEAS (Mild Cognitive Impairment, MCI)# A A& —FiR 3 15 5 DA RN T RERAS A 2 )3k i
[ K25 & 4E(Etgen et al., 2011). KA H T K& 7RI T Aol 1E R BHATRET R K fa G 2, (HA D
WS R IRAAEEA —3, 175 5 2 R 20 AUk R IS A R T TR i R R 7% (Yu et al., 2020). 2
TR R AR, IEHZRALA MCI 2 (a3 FIRE 7S FRE SR e N B, % MCIL B3R5, AMEH
FITVRT7 RAF RO AR ORI T I8 ST BT 1 R 1) HE B (Etgen et al., 2011). SEAFAHICHAL
(Event-related Potential, ERPs){F i B H A —Ff, O 72 H TSN RRAG i 7, W 7t 32 B8 TR 72 2 08K
MIC H1 5 22 8] K AS [ B A7 B A7 A8 Ak, (Morrison et al., 2018). I PR EE 27 b8 T\ b s 5 2 AT 75 14
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ERPs %43t 4% P50, N200 A1 P300 %5, FH A 7EERE Sy TARICAZ DLEKE #f 73 280E . HIARAE. MCI IR &
SERE AP T RERERS Y, P300 A& e H — R\ i b 3 5 55 2 (1 $E bR (Linden, 2005). & H i P300 7E MCI
SN R PRSI 7T b S, B2 AR YE i & ERPs 1) P300 43 Al A B A AT R BLHAE A MCI 25
R0 PR SR 1 P A FEFRC (Morrison et al., 2018) . ASHIF 5T 7E 324 N 2L I R v 340 330 4T T 6% O Ife A 80 S U
WIEA, R ERP H AR MCI AZ 3R UCECYE B SRS Z5E0 IR 245 A AR 38 e 30155 & P300 4>, MCI
AR HEN R AZAATE P300 B4 R 73 S 4 B CRAEEAL . TR AR IR SE) AP AE 22 5%, 1522 7 T B TE IR IR
2l MCI $ ki — P (130 FF .

2. Hk
2.1. RZFR

W AR RV T 2014~2017 4 [RGB G 22 2 BB H - i+ IL-1B. Th1/Th2 P 5%
A AH 5% LS KA A WU BT R 2 i BRs FLS2 W (ANED) » BUH %54 JCYJ20140415092628046. 3k45 7%
&R B ATHF RN TR ff TLAE Hp OS2 2 kv (R B (2014) 12 HH £ (03)*5) . MCI 52 i #1155 T 2015
f£04 H 01 HZE 09 A 30 HEEFRYITT R b LAE P Oic iz T2 stis g, R 7EA XGE I RR . FHL
TSRS AT S SR R ITRL A IR Z A .

MCI 23RN A HER AR AE(Y U et al., 2020; Winblad et al., 2004):

1. FHTE 50~85 % 2 [i];

2. BABEEFIE, BUNEHE KI5 E

3. Wr JIThREIET , HHEIS Gt —E5 I B2 ARG AR HE AR I R RV 2 2% (Clinical Dementia Rat-
ing, COR)#AT THIX A ENVEE , ¥E4r 4 0.5 43(Lin & Liu, 2003);

4. FIFBRAEART Y 1 i R B A AT AT A3 350 ) 8 25 L A R4S MRS pH B ARG, an i 405« A4y
ZLE FHARESS o

Xof HE B2 RN LR HE R A v «

1. FHTE 50~85 % 2 [i];

2. RKRIUTAFTINA T BRI )47 3 5

3. Wy JThReIE S, AL —E I 2 RS o R ARYE CDR HEAT I A KNV, 17534 0 73

4. FIFBRAE AR 2 1Y R R B A AT AT A3 350 ) B 25 L A ARS8 MRS R B ARG, anSix 405« A4y
ZLEFIFNARRE S .

22. MRAE

TR TN G T RS2 T2 B Bk XA AN AIH X2 55 H BRI SRR a5, 3k
11112 B B X A N IR [R5 04T N D Geit 5 ORI S | 20 B2 [0 500 1F A CDR IRV
W, BEJE AT A TE 0 K 1 P300 WA

1. NBAGitE ookl . AREFEEA. Wl R, ZHRERE. BSWIRGL . TAERREE 129K
PP S

2. MO EEE RIS

1) fa] 5 & RERS 25 B % (Min-Mental State Examination, MMSE): MMSE 2 FHl T34 5210 & I\ N ZhREIR
SR THE. ZEREHE 10 AN%H, RYE Likert :UEE 0~3 53T, &4 30 4, HHobE N
IhRE AT (Folstein et al., 1975), ERIERE P ZENWBATIE N FT, 25 REHLBERET, E&TIF
IR ZAE R (G2 H4%, 2005).
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2) ZHEFIRINEIIEAY (Montreal Cognitive Assessment, MOCA): MoCA & hl & K% %% MMSE 45
AR Z 50T ) € 1 B R AR EEE 11 /M & T H , &5 30 7, /3 B0t S A kN D RERR LT, AHEL T MMSE,
XFF MCI (i 25 5 ELAgUR M (Nasreddine et al., 2005) . 1% 53 SCHRE 3R R & 45 NBEHEAT 115 280% oK &
MR REKLF, XIEEE, 2007; E, EETF, 2007).

3) ZAEHHLE K (Geriatric Depression Scale, GDS): GDS 7 1982 i, &%t EHMALTH A
HRAHE 13 M%H, 530 7, 15508 AR B ™ 5 (Yesavage et al., 1982). H13CHk GDS £k [H
ALK AR N TR B A R S R (AR, 2013).

4) HH A5 I hE & % (Activities of Daily Living Scale, ADL): ADL 136 E ¥ #l%, FEM T2 H
WATERE VIR . BREKE 14 ANTH, W AARAATE B 6 TR TR H & A TG 30 & 8 I, &/
FEITE 16~64 /), 150 H & A 1% ShAEZE (Lawton et al., 1969). 2L E b &4 A kA7 v F 1 A
T, RHAEH TR T RERRAS R B2 b (52715 45, 2005).

3. W ie i & i P300 JIlik: f%[E Brain Products BrainAmp MR 32 38 i i f UK 8810 5% R G HE T
Rori o FEURTG 2 B 4 [ B o L ] 10~20 R 4ik, IdsK AR L E T Fz. Cz Ml Pz 6L, S il BT 7
LI, IR EARRAC S, BT A IRNE T e Sk BERb B S vk, A A PH % 2] 10 kQ BUF, 38 & & 0.05~200
Hz, ZZHHREE, KA 1000 Hz. MCI A IR 32185 T 7 9:00~11:00 4Tl . P300 #5 & Ml
S K4l Oddball W g0k . AniEdIECy 1000 Hz, 80 db 7 2% (Sound Pressure Level, SPL)f4k
B, FREEITECN 50 ms, HILMEZE Y 80%:; w2 HI¥CH 1500 Hz, 80 dB SPL 4, RFLEN[A]2y 50 ms,
HILEZE T 20%, FIBEIRG A 1 s Segad 2 Mol L S 480h 250 X, 43 iK4E P300 7E Fz. Cz Al
Pz E3 AL PRV AR S R0 e i A5

4. BARAEE S Gt R B A b, e TS R R A E, I AR R IV AR IR H X
FLIEEIE,  P300 () epoch (A1 43 71 A—200~1000 ms. Dk 5HIER+£100 wV 22 &M A F I I o 0 i 22 i J8icisk
172 IN~FYy, BEJE 3 TCIE 30 Hz (24 dBloct) IEUT I8 . 3547 Fz, Cz, F1 Pz3 A HIH) SR 4 P300 244,
A3 M AR 2~ 25 B R 222 SC kA i ERPP300 FRIRS ] % 1 o4: 250~550 ms (Winkler et al., 2013).

2.3. GirESW

KA IBM SPSS 22.0 Gi vt S AT 508 0t B 20 Ee (o) R iH B ok, 358 + ARl 2 (x £ )&
ANTFETORE, Bl /0 I N T GE 2250k, A2 OB 45 R K T v 205 R 1K P300 78 AN [F)3AL 78 AR
SHRNPNRAT ST AT 36 o WP EBORE, B Se e R A A I DL, 1EZS 70 A0 B0 R ML R AR T t ARG
A AR HIESHOG S THEBRHME R DU R R J7Hk; {8 H Spearman #H5¢ REUG IR 1T P300 245
P BN B 25 SR (A DA A3 AT, TRIBT A P R G 5 s HAFAE 22 e R AH DG o P A 25080 2501 L SUO A 563
PL P <0.05 NZRA G L.

3. &R
3.1. AOSGiHF4FERMESOEMTEERER 1)

1R, —3t 51 BRI N e BT RNEE . PR ORI & ERP (1) P300 £, JLH MCI
AR 24 9, fEHY N 66.9 £ 8.7 %, Lot 14 91(58.3%), XFHEAZIRNAL 27 B, 4EWS N 65.1 £ 6.6 X, L
20 5(74.1%) . MCI SZARZL%S boxd FRAZ AR TR S . M) 2B REE . WSWPIRAS . TAE AR MR A
BTS2 (P > 0.05); [FHf, #£ GDS Al ADL 3 E, MCI 3Z2iR 54 S i W ARFEAE S i 24 %
5(P>0.05). fEINEIMTE_E, MCI SZiR417E MMSE #1 MoCA -4 351K F % HR 23R4 (5738 27.6 £ 2.0
b 29.0 £ 1.2 F122.6 £2.2 [k 26.9 +2.0), JFAAESRI ¥ EHIE %7 (P <0.01).
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Table 1. Comparison of demographic data and neuropsychological test results between MCI group and control group (N =
51)
F 1. MCI ZiX A R X ER4E 21K A O Geit F B0 R 42 DERMTF 45 RITEE(N = 51)

MCI %2k X 52

N OVGETH 2GR AN 2 OB I P 4G R (1%L = 24) K = 27) tak Zh? p
R, xxs 66.9 +8.7 65.1+6.6 -0.84 0.41
2k, B1%(%) 14 (58.3%) 20 (74.1%) 1.42 0.23
KEJEHE, H1%5(%) 10 (41.7%) 17 (63.0%) 2.31 0.13
SIS EME, H15(%) 8 (33.3%) 15 (55.6%) 253 0.11
TAE(H 1 BOBRARTET), 4145(%) 10 (41.7%) 18 (66.7%) 3.20 0.07
1SRRG, 1E(%) 9 (37.5%) 11 (40.7%) 0.06 0.81
LR 811%0(%) 3 (12.5%) 6 (22.2%) 0.83 0.36
2 BUBEIRI, 11%0(%) 0 (0.0%) 2 (7.4%) 1.85 0.17
HABIRARB,  BIE(%) 8 (33.3%) 9 (33.3%) 0.00 1.00
GDS, x5 82+53 6.3+5.2 -1.28 0.21
ADL, x £ 206+ 1.7 206+17 -1.52 0.13
MMSE, x £ 276+20 29.0£1.2 3.01 0.01"
MoCA, x 5 226422 26.9+2.0 7.04 0.00”

#: MCI: BEEAAIFETS, GDS: Z4AEHIALEKR, ADL: HEAIGIAEER, MMSE: /5 A &R, MoCA: FAFFIRIAJIIEAN F 45
"P<0.05, "P<0.01.

3.2. MCl BiX4A 53 RZiK 40 P300 FREIREDMSHLLE (5 2)

% 2 BoR, MCIZHM NC A3 FHHAE Fz. Cz. Pz R4E P300 sy (Vg AR B AI kg . % B MCI
AR 5 %] B 52 AN [F SR SR SR A7 1) P300 &R BRI iR S48 2], MCI ZiX47E Fz i3 2% P300
PR T X0 A2 2H (3.6 £ 4.8 1 7.9 £ 6.3), JFHERMFES ¥ LHERNZESR (P = 0.01). XfHHH
1E Fz id3% 21 P300 R W K TE Czv Pz 3 il ic sk B 003 (R TR R, SR R ZE RAFAEGiil 2 2 5t
(P >0.05).

Table 2. Comparison of ERP P300 parameters of different positions between MCI group and control group
= 2. MCI tH5%$H84H ERP i 4 P300 FEISRE LA S B ELE

AL B A MCI éﬂ)(ﬁﬂi;& =24) xﬁﬁﬁéﬁgﬂ;ﬁ& =27) ¢ b I ﬁj;%ﬁ% IZ':{E
TR (ms) 355.1+44.2 358.3 +53.4 0.23 0.82 —24.6 31.0

& WIEV) 36+48 79+6.3 2.68 0.01" 1.1 7.4
BRI (ms) 349.0+61.0 342.8+67.7 -0.35 0.73 -428 30.1

“ WIE V) 57+55 75+55 1.18 0.24 -1.3 5.0
IR (ms) 373.8+54.7 392.8 +65.0 1.13 0.26 -14.7 52.6

i BIR(WV) 8.6+5.0 9.3+4.0 0.54 0.60 -1.9 32

E: MCl: BEEARIERS, ERP: HAMEMAL; P<0.05, "P<0.01.
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3.3. B Fz BB P300 FIESWE BN E Z BNHEXMGER3, B L)

% 3 WK, Fz #AC 21 P300 dIE (1%L = 51) 5IAZ0MILTE MoCA 754 A1 5% &2 %0k 0.30, HH%
G FPAAEZE (P =0.04). 74k, Fz fA0id %3 1) P300 K iE(%% =51)5 MMST, ADL 1 GDS (1)
WS 5 2 A SMEAAEAE Ge v 2 L 1) 22 57 (P > 0.05).

Table 3. Correlation between the P300 amplitude at Fz site and neuropsychological tests
= 3. ik Fz BBMI P300 K IE S ML DR E 2 [BA9HE X 14

Fz #47. P300 M@ (%1%L = 51)
PO B

LB ¥4 P {H

MMSE 0.03 0.81
MoCA 0.30 0.04"
ADL 0.09 0.55

GDS -0.01 0.96

H: MCI: BEEAAIFETS, GDS: Z4AEHIALEKR, ADL: HEAIGIAEER, MMSE: /5 A &R, MoCA: FAFFIRIAFITEAN F 45
"P<0.05, "P<0.01.
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Figure 1. Correlation between the P300 amplitude at Fz site and neuropsychological tests (": P < 0.05, ™1 P < 0.01, ™™ P <
0.001)
1. ZiR Fz B P300 e S OIS Z B MR L1 (: P < 0.05, 7 P <0.01, 7" P < 0.001)
4. g

FEXT 58 BRI BB Gt b e, FRATTRIL: MCIL 2 5 X 3212 [8]] MMSE #1 MoCA
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BN PP &5 RAEAE B B Gevh 2 22 %, A, AR T2 [ W 77355 P300 FLAZLE Fz A0 35k i [+
FEFEM B S ER . B, Fz 3ALCIEEIR P300 BiE 50 4003E MoCA B0 748 it2% EAF4E 1IEA]
Ko FRATMBEFSLHE 73T IRIR VIR X 20 1 MCI B 5 ZhRE IR R 2N, AT m W e ya =0 & 1)
P300 7£ Fz FIPME EAFFER)ZE 7 0 5 MoCA N ERINTEAEAE IEAR DR, T BT B T- 9 lim AR 2550 MCI 2 ik
P HF.

AW FZARNA S T MMSE 1 MoCA ¥l MCI 4LAIX HEZH A2 31N RN S R A, R EL MCI
A EN D REXRT L XS B2 2 E — e AR LI 2400, X AR FNA T4 — ¥ CDR & Uk br e 1 &
KWWY TG R VTR FE R MCI B CAAAE AT 2R A 245, 1X 5 Arevalo S8/ 58 &K I
MMSE A EEIREF PP MCI R PIA RN D REFA T AN A, J5 R AT REAE T2 iR N AL [ brifE A —(Arevalo-Rodriguez
etal., 2015). [RIES, FATHIFEFHE—BIUESE T MoCA BEELFIIF MCI 1451, 1X 5 Razali 55 (1A 712
—%(Razali et al., 2014).

AR Tl Wy 075 K ERP 1 P300 fil7r, SKREEFAE Fz, Cz Fl Pz #iAL VAR AT IR 2
., EHEANEIES TR IRATKIL, MCI 32K P300 1) Fz IRIRAC T 0 s sz alE, RS
MoCA AT PEAEE— EFEE I IEAR G Li SR A S RERA T SE SR, /R HRIL P300 Bl S48k
2 SEAT RS RA —EMESR, EABHZAMLE(Li etal,, 2010). F35k, WA TSRS
BA—F, WA TR, AT SZE, MCIL 23R P300 YR 75 AR 1) [F) i A7 2 78 AR 3 1)
#EK: (Papaliagkas et al., 2009; Papaliagkas, 2011; Medvidovic et al., 2013; Gozke et al., 2013), [FIAfHHE A
WE RN B2 18] B I 2 25 5 (Papaliagkas et al., 2008; Lai et al., 2010), 25 [7] —ANIF 70 & LESSUAH 2%
HF 50 5 A B2 R 45 5 (Papaliagkas et al., 2009; Papaliagkas, 2011; Papaliagkas et al., 2008). iX i8] MCI 5%
AEFAF ARG AL P300 EAEAE S5t SR A AN F 1 MCI 323 N2 bR 1 PT R ELHEGE M P300 AT 2 4 ]
225, XAl AR RATIIBE LA RS B R A —BUG R R 2 —, FRATHEFE MCI 32 54 R FH 1)
AT Y GDR IR % . Hk, FAIXT P300 HAL Fz fIKIE 5 MoCA I KN 3EAT A6 5 0 4
RIAAIAEAE— E FIIEAE DS, X5 Papaliagkas & (7 72 A~ — £ (Papaliagkas, 2011; Medvidovic et al., 2013;
Gozke et al., 2013; Papaliagkas et al., 2008), IR AT HELRE T MoCA X1 MCI A EN 0 F BN U, [F]
IAE T AR CDR D7k 45 RAE N MCI 2N bR iEZ — o FATRAEHERT g ERP A 1) 2L A
TV EMEAAAEZE e it o 5 b, AT IR 1 45 e X BRAE R e ik — 28 SCHF, HmT A v B (R 2R A0
WL T — € B s .

MCI 2R FHAFAH AL P300 Jle 73 ot bE 5 0] i 52 A7 AE — i 5028 1) DR DR s L i) 22 A T3 AR 2 AN 2
MCI SZ 0 AR ARG LA, P300 B4 FRIs2 i n] B 2 IR s A2 4EFE . &, IR b mr BURUA A N
TR AR D Re 1, EER ISR AL, X H A FEUN AR O, A SR R ik
HLA7AZ Ak (Horvath et al., 2018). HiK, MCI3ZikZ N2 HE N, HBLZE 5 HAl S I R ke,
AIRRTE— B AR AR AR HIARAN(ER) e HREIR, A e g A (30) 1 BERE R v] REAE — E FEEE b g2 S 4
5 % B i i FRLAZ (Tandon & Kumar 1993; Blackwood et al., 1987). 5 )i » MCI 52748 FR 0453 3 Ko 3955 AT (ER)
P B R E IR T R 3 EUIK A SRE A0 i R 1K P (AR AL, AR b B T BEAE A0 L 40 /K P b s AR5 R rfr
AZAt(Shen et al., 2019). IR FI2E i) FUR T RERIER 7 T EEL, MCI 321300 T8 S5 2 2 T 468 ) S o P s
PATVHAFAE I FAR T R AL AR N A 22 44T A fik S 1 7 [8]

FATBIE T LA RN R0 () 258 sU7 R A N AR AE, (RIS ULHC 1 P4 18] 22 ] RS A 5 R g
AR AR B, IS PEERAAR G . AR IR 2545 (Tandon & Kumar, 1993; Blackwood et al., 1987). 4R,
AT FEABAFAE —E R RPRIE . 55, BEFRAEARREAS, RN Hik$ 7 Fz, Cz M Pz HA71 3 AR AL,
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FREPR A T RIIE L P300 R fEARFREES oz 22 5. R, DR EREVEE, Rl 7 W REAEE R
P300 /&g AL A AL %, TRIEHAT AT R R b o Befia, ROERERATT LA 2 W I AR KV R 1
RNAFRHE, (HEETEERD TR E NS %, i MRIL AR ESE . RIESE
BRI T K S IR A S, A S R AR bR A o bR, FEEAT — 52 B U IR [R) 5048 e £

TATHRIB I T MCI 32 b B SZ AR W it 78 75 & 1 P300 Jle 7 A7 AE Fz A7 I e B, H.
H5 MoCA HINRITTEAS A7 E— 5 M IEAN % o IR R I n] BELE— EFERE L oNIRIR MCI B35 (12 Wi £t
BE— B IR S .

S5k
R, R, R, 1422, ZE(2005). [T BEMBIS WAL FE. AT AL, 9(3T), 13-15.

XA, EBE FREE, R, 5% (2013). o SChRE A MAR & ARG T AL X 24 B b B A IS RUBERR 7. A0 [l
P FE, 21(1), 39-41.

P, VPURSE XTI, SRR, TAE, BB, YH(2005). T 5 R R IR AS K 2 A K I 4 S0 2 0 P £
. AE AL G RIFPLET A%, 12(4), 187-190.

FHi, EET(2007). “FRFRINEIVTA B R ER B0 BB A P RN, B Fife, 46(5), 414-416.

FKALF5, R E5(2007). FEFFIRNEITEAG B P SO E RUE RIS, 272897 72, 21(11), 2906-2907.

Arevalo-Rodriguez, 1., Smailagic, N., Roqué | Figuls, M., Ciapponi, A., Sanchez-Perez, E., Giannakou, A., Pedraza, O. L.,
Bonfill Cosp, X., & Cullum, S. (2015). Mini-Mental State Examination (MMSE) for the Detection of Alzheimer’s Disease
and Other Dementias in People with Mild Cognitive Impairment (MCI). The Cochrane Database of Systematic Reviews,
No. 3, CD010783. https://doi.org/10.1002/14651858.CD010783.pub2

Blackwood, D. H., Whalley, L. J., Christie, J. E., Blackburn, 1. M., St Clair, D. M., & Mclnnes, A. (1987). Changes in Audi-
tory P3 Event-Related Potential in Schizophrenia and Depression. The British Journal of Psychiatry: The Journal of Men-
tal Science, 150, 154-160. https://doi.org/10.1192/bjp.150.2.154

Etgen, T., Sander, D., Bickel, H., & Forstl, H. (2011). Mild Cognitive Impairment and Dementia: The Importance of Mod-
ifiable Risk Factors. Deutsches Arzteblatt International, 108, 743-750. https://doi.org/10.3238/arztebl.2011.0743

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). Mini-Mental State. A Practical Method for Grading the Cognitive
State of Patients for the Clinician. Journal of Psychiatric Research, 12, 189-198.
https://doi.org/10.1016/0022-3956(75)90026-6

Gozke, E., Tomrukcu, S., & Erdal, N. (2013). Visual Event-Related Potentials in Patients with Mild Cognitive Impairment.
International Journal of Gerontology, 10, 190-192.

Horvath, A., Szucs, A., Csukly, G., Sakovics, A., Stefanics, G., & Kamondi, A. (2018). EEG and ERP Biomarkers of Alz-
heimer’s Disease: A Critical Review. Frontiers in Bioscience (Landmark edition), 23, 183-220.
https://doi.org/10.2741/4587

Lai, C. L., Lin, R. T, Liou, L. M., & Liu, C. K. (2010). The Role of Event-Related Potentials in Cognitive Decline in Alz-
heimer’s Disease. Clinical Neurophysiology: Official Journal of the International Federation of Clinical Neurophysiology,
121, 194-199. https://doi.org/10.1016/j.clinph.2009.11.001

Lawton, M. P., & Brody, E. M. (1969). Assessment of Older People: Self-Maintaining and Instrumental Activities of Daily
Living. The Gerontologist, 9, 179-186. https://doi.org/10.1093/geront/9.3 Part 1.179

Li, X., Shao, X., Wang, N., Wang, T., Chen, G., & Zhou, H. (2010). Correlation of Auditory Event-Related Potentials and
Magnetic resonance Spectroscopy Measures in Mild Cognitive Impairment. Brain Research, 1346, 204-212.
https://doi.org/10.1016/j.brainres.2010.04.078

Lin, K. N., & Liu, H. C. (2003). Clinical Dementia Rating (CDR), Chinese Version. Acta Neurologica Taiwanica, 12, 154-165.

Linden D. E. (2005). The p300: Where in the Brain Is It Produced and What Does It Tell Us? The Neuroscientist: A Review
Journal Bringing Neurobiology. Neurology and Psychiatry, 11, 563-576. https://doi.org/10.1177/1073858405280524

Medvidovic, S., Titlic, M., & Maras-Simunic, M. (2013). P300 Evoked Potential in Patients with Mild Cognitive Impairment.
Acta Informatica Medica: AIM: Journal of the Society for Medical Informatics of Bosnia & Herzegovina: Casopis Drust-
va za medicinsku informatiku BiH, 21, 89-92. https://doi.org/10.5455/aim.2013.21.89-92

Morrison, C., Rabipour, S., Knoefel, F., Sheppard, C., & Taler, V. (2018). Auditory Event-Related Potentials in Mild Cogni-
tive Impairment and Alzheimer’s Disease. Current Alzheimer Research, 15, 702-715.

DOI: 10.12677/ap.2021.119252 2223 LB A


https://doi.org/10.12677/ap.2021.119252
https://doi.org/10.1002/14651858.CD010783.pub2
https://doi.org/10.1192/bjp.150.2.154
https://doi.org/10.3238/arztebl.2011.0743
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.2741/4587
https://doi.org/10.1016/j.clinph.2009.11.001
https://doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1016/j.brainres.2010.04.078
https://doi.org/10.1177/1073858405280524
https://doi.org/10.5455/aim.2013.21.89-92

https://doi.org/10.2174/1567205015666180123123209

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I., Cummings, J. L., & Chertkow, H.
(2005). The Montreal Cognitive Assessment, MoCA: A Brief Screening Tool for Mild Cognitive Impairment. Journal of
the American Geriatrics Society, 53, 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x

Papaliagkas, V. T., Kimiskidis, V. K., Tsolaki, M. N., & Anogianakis, G. (2009). Po22-th-10 Diagnostic Accuracy of
Event-Related Potentials in Mild Cognitive Impairment. Journal of the Neurological Sciences, 285, S276-S276.
https://doi.org/10.1016/S0022-510X(09)71052-4

Papaliagkas, V. T., Kimiskidis, V. K., Tsolaki, M. N., & Anogianakis, G. (2011). Cognitive Event-Related Potentials: Lon-
gitudinal Changes in Mild Cognitive Impairment. Clinical Neurophysiology: Official Journal of the International Federa-
tion of Clinical Neurophysiology, 122, 1322-1326. https://doi.org/10.1016/j.clinph.2010.12.036

Papaliagkas, V., Kimiskidis, V., Tsolaki, M., & Anogianakis, G. (2008). Usefulness of Event-Related Potentials in the As-
sessment of Mild Cognitive Impairment. BMC Neuroscience, 9, 107. https://doi.org/10.1186/1471-2202-9-107

Razali, R., Jean-Li, L., Jaffar, A., Ahmad, M., Shah, S. A., Ibrahim, N., Din, N. C., Nik Jaafar, N. R., Midin, M., Sidi, H., &
Ahmad, S. (2014). Is the Bahasa Malaysia Version of the Montreal Cognitive Assessment (MoCA-BM) a Better Instru-
ment than the Malay Version of the Mini Mental State Examination (M-MMSE) in Screening for Mild Cognitive Impair-
ment (MCI) in the Elderly? Comprehensive Psychiatry, 55, S70-S75. https://doi.org/10.1016/j.comppsych.2013.04.010

Shen, X. N., Niuy, L. D., Wang, Y. J., Cao, X. P., Liu, Q., Tan, L., Zhang, C., & Yu, J. T. (2019). Inflammatory Markers in
Alzheimer’s Disease and Mild Cognitive Impairment: A Meta-Analysis and Systematic Review of 170 Studies. Journal of
Neurology, Neurosurgery, and Psychiatry, 90, 590-598. https://doi.org/10.1136/jnnp-2018-319148

Tandon, O. P., & Kumar, S. (1993). P3 Event Related Cerebral Evoked Potential in Chronic Pain Patients. Indian Journal of
Physiology and Pharmacology, 37, 51-55.

Winblad, B., Palmer, K., Kivipelto, M., Jelic, V., Fratiglioni, L., Wahlund, L. O., Nordberg, A., Backman, L., Albert, M.,
Almkvist, O., Arai, H., Basun, H., Blennow, K., de Leon, M., DeCarli, C., Erkinjuntti, T., Giacobini, E., Graff, C., Hardy,
J., Jack, C., Petersen, R. C. et al. (2004). Mild Cognitive Impairment—Beyond Controversies, towards a Consensus: Re-
port of the International Working Group on Mild Cognitive Impairment. Journal of Internal Medicine, 256, 240-246.
https://doi.org/10.1111/j.1365-2796.2004.01380.x

Winkler, 1., Denham, S., & Escera, C. (2013) Auditory Event-Related Potentials. In D. Jaeger, & R. Jung (Eds.), Encyclope-
dia of Computational Neuroscience (p. 2). Springer. https://doi.org/10.1007/978-1-4614-7320-6_99-1

Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O., Huang, V., Adey, M., & Leirer, V. O. (1982). Development and Valida-
tion of a Geriatric Depression Screening Scale: A Preliminary Report. Journal of Psychiatric Research, 17, 37-49.
https://doi.org/10.1016/0022-3956(82)90033-4

Yu,J. T., Xu, W., Tan, C. C., Andrieu, S., Suckling, J., Evangelou, E., Pan, A., Zhang, C., Jia, J., Feng, L., Kua, E. H., Wang,
Y. J., Wang, H. F., Tan, M. S,, Li, J. Q., Hou, X. H., Wan, Y., Tan, L., Mok, V., Tan, L., Vellas, B. et al. (2020). Evidence-
Based Prevention of Alzheimer’s Disease: Systematic Review and Meta-Analysis of 243 Observational Prospective Stu-
dies and 153 Randomised Controlled Trials. Journal of Neurology, Neurosurgery, and Psychiatry, 91, 1201-1209.
https://doi.org/10.1136/jnnp-2019-321913

DOI: 10.12677/ap.2021.119252 2224 LB A


https://doi.org/10.12677/ap.2021.119252
https://doi.org/10.2174/1567205015666180123123209
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1016/S0022-510X(09)71052-4
https://doi.org/10.1016/j.clinph.2010.12.036
https://doi.org/10.1186/1471-2202-9-107
https://doi.org/10.1016/j.comppsych.2013.04.010
https://doi.org/10.1136/jnnp-2018-319148
https://doi.org/10.1111/j.1365-2796.2004.01380.x
https://doi.org/10.1007/978-1-4614-7320-6_99-1
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1136/jnnp-2019-321913

	轻度认知障碍患者听觉范式诱发脑电P300电位的病例对照研究
	摘  要
	关键词
	Auditory Paradigm Evoked P300 Potentials in Patients with Mild Cognitive Impairment (MCI): A Case-Control Study
	Abstract
	Keywords
	1. 背景
	2. 方法
	2.1. 研究受试
	2.2. 研究方法
	2.3. 统计学分析

	3. 结果
	3.1. 人口统计学特征及神经心理测评结果(表1)
	3.2. MCI受试组与对照受试组P300不同采集部位的参数比较(表2)
	3.3. 受试Fz部位P300波幅与神经心理测量之间的相关性(表3，图1)

	4. 讨论
	参考文献

