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Abstract

Objective: To observe brain processing mechanism of the three auditory Oddball paradigms, which were devel-
oped in this study in the healthy volunteers.

Method: Fifteen healthy volunteers(eight men and seven women, between 28 to 58 years, mean 40+9 years)
were recruited from community. Three auditory Oddball paradigms were used in the active event-related poten-
tials (ERP) study, including TS paradigm (tone and subject’s own name), OS paradigm (other first name and
subject’s own name) and RS paradigm (reversed subject’s own name and subject’s own name). The amplitude
and latency of P300 and mismatch negativity(MMN) among three paradigms were analyzed.

Result: Among all volunteers, MMN and P300 were observed in all three paradigms. As for the latency of
P300 and MMN, TS paradigm was the shortest, OS paradigm came second, and RS paradigm was the longest
(P<0.05). However, OS paradigm and RS paradigm had no significant differences (P>0.05). As for the ampli-
tude of MMN, TS paradigm was the highest, OS paradigm came second, and RS paradigm was the lowest (P<
0.05). However, there was no significant difference between OS paradigm and RS paradigm(P>0.05). The ampli-
tude of P300 had no significant differences among the three paradigms (P>0.05).
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Conclusion: Three auditory Oddball paradigms had different difficulty degrees and was expected to be used in

the discrimination and prognosis of vegetative state/unresponsive wakefulness syndrome (VS/UWS) patient and

minimally conscious state patient in future.

Author's address Department of Rehabilitation Medicine, Xuanwu Hospital, Capital Medical University, No.45

Chang Chun Street, Beijing, 100053

Key word event-related potentials; P300; mismatch negativity; vegetative state ;

drome; minimally conscious state

unresponsive wakefulness syn-

= 4 M 5 H2 fi (event-related potentials, ERP)
e PSS B S A5 A AR N T3 R A
ZH R T ERP HAA JCAE | ] 542 A
PE R AT F IR GG AT 450 20, AR A AR
/IO B8 BE LR A AIE (vegetative  state/unresponsive
wakeful syndrome, VS/UWS)" 2 Flfx /N & R A
(minimally conscious state, MCS) "% 51|12 Wt & ¥l
J& T ) AL F B — . REfE ERP WY AR H
22 BB AN R AR BT B B R R 2 FE AN
— [ B — SIS BRI R ST , S F B ERP Xf
1% 4 B R A5 (chronic  disorders of consciousness,
cDOC) 4 51112 Wi Je 1t Je $00 4 o2 A (E A7 AEAR K
2570 MU RIS B Z AN R A UKF,
AR T K — 2 T 2R Th i B ) e AR
YA KI5 Oddball LR, 2Tl A2 i
HEFT L RIS, LAY VS/UWS FI MCS % 5111287
FHE TP AT L 4 A -

1 X&5%H%
1.1 X4

SRS EM AT UER IR R 15408
8, 7), FFMRAE 28—58 % , P IY4ENY 409 % . AIA
Bt : OWT J71EH s @47 FI1 T @% B G R &5, i
GO, HERRbRIE : OREFEA fh 2 ook prges s ;@
TE ERP RAL 24h N IR 2 . A58 R T 5 4B
R} R E BB BEAC 2R s b, i 2103
B2 B g A5
12 il

A S S 4 gl | H A 44 7 (other first
name, OFN) % i # H C 1 % 5 (subject's own
name, SON) fl5Z ik & H C 2 7 A9 8] ¥ (reversed
subject's own name, rSON) VU4, 4l EH iz
Adobe Audition {774, SON g Hi I~ 2H ALY

614

www.rehabi.com.cn

Zi A D AT, 1SON B2 ik H & 4 F I E T,
OFN g 3218 AN 19 44 77 (il ) 7] S22 1w A
SHUEC T G AR Y 2 N B A, BT A 32 i T Y
OFN ¥ [a]— 447 ) , 4 H w2 3 1) e J
2 Adobe Audition 3K{FNI T A o Sl Fr2L N [A]
100ms, SON .rSON 1 OFN £:£215} 8] 5 550—600ms,
fd F E-Prime 2.0 244 PUFPRIEGHA T4t , 1551 =
ZHWTuE Oddball AL, 73314 TS JE (b 4l
SON #4 %, , tone and subject's own name) ,OS {5
( F§ OFN #11 SON #4) i, , other first name and sub-
ject's own name) A1 RSy =X ( i rSON F1 SON #4 %,
reversed subject's own name and subject's own
name) ., 521 HAUHE 50051, A SON Sy i
ZERL, i 20% , 2L 1004, Z5—RIECA R TERTEL, i
80%,3L 4001~ , 2 R A]F% 800—1200ms .
1.3 Tk

FITAT S A5 7 0 g MR P ) S 3 2 R AT, ST
OE ATV R DR AR IR, Sk g DA L HAL
AT A P 14 SON Y BRAS TR, i aial —
KX FEHLE B . ] Neuroscan 64 T A= Bl K #%
SynAmps 2, # % [E Fr i@ H ) 10—20 &4, 1 H
Quick-Captm 64 3 LK I 28 Scan4.5 2] i 5x
i, K T IR HL , 228 R T 5, A E
i b R, T IR H AR 43 N FECAE R B B
FUF 7, 7K IR T IR ARtk Al 10mm, HL B BT
<5kQ, RAE2 1000Hz, 11§ 178 4 0.1—100 Hz,
FRMAH PR S P &R 90dB .
1.4 Bt

el 53 B Scand. 5 B RAE B B 15 %6
2 N TR e, bria sl AR B Ohids , e 73
Pt FE 2 800ms, FAE R AT 100ms FIHIHS 700ms,
ST 100ms FHRRIELL WIS T+100pV IR
B A SRR, IR 2R R R S T ineEE,



PHAAE 542

2017 4F, 55 32 4%, 55 6 11

GBS RIS S . A EHE
FL 713 (mismatch negativity, MMN)FIP300 AR
AR 1), 50 MMN 23RBS 150—350ms, P300
O3B N 250—550ms.,
L5 Gt

B AT FH SPSS19.0 Ge -4k 1 , 7 35 4z it

() 50 R PR 37 AR K256 s MIMIN T P300 [1)35% 1
TR T B B A A O DR 28 E A o 25 0T, A
HA RS H (TS/OS/RS) FI AT N ZE [FZ CRFiH 4 )/
CZ (g [X)/PZ(Thi g )], &L ] Greenhouse-
Geisser X 1E P{H, i FLA2 % F Bonferroni 1 o

E1 =8AWxeXiFELRSMMNEFZ/CZ/PL =M SHEMEHE

FZ
-15uV

2 H#ER
2.1 FEERRET A g

28 SPSS 19.0 i i+ 43 145 1), SON . rSON
S OFN 5 2L Bif 1] i 4 {E AR UK 2 582+ 14ms | 584+
15ms 589+11ms. ZEMMATFEA (R B0 15 H , SON FlI
OFN #F £ i [1] G i 2 ¥4 22 5% (P>0.05) , SON #lI
rSON FFEEAT [H] 117G i 2 1 22 5+ (P>0.05) .
2.2 MMNVERHAHTE SR

TS.OS FIRS = A4 A 155 MMN (&
1), & A MMN TR (1) . MMN R
ZEIET <3k 7 A R A E A Iy 22 s 1
SR RIS A F2 500 (F(2,42)=26.943, P<
0.05,11°=0.562) , I TS £H (202.73+7.70ms ) WA 1]
Hedd , R4 RS 41(258.60+7.70ms) %5 OS £ (280.18+
7.70ms) ARIRE K (HJC B 22 57 (P>0.05) . R
LR 3K K A3 AT B 00 o IS <3k B S Ari 22 [1]
TR AR 1 ksl a2 B A 4L N AN [H]
P Z Al 22 5, 78 TS 41, WAL H] PZ A7 i AR R0
BEFZ M CZ A S IE K (P<0.05) , SR T HoA P 2H ks
R AR E B 22 57 (P>0.05) s Hik s
LS PR 2SR AN R T 2 [ R A 2 57, — A
NS B TS s IR, B HA P 4 22 52 1
FMEE L(P<0.05), 1 OS FIRS £ LA, OS 145 5
IR T RS, H2E R TC W E M= L (P>0.05),
2.3 MMN P s

TS.OS F1 RS K 4% 2H FZ/CZ/PZ {37 5 MMN % i

CZ PZ
—15},[\/ -15}1\/
700ms 700ms 700ms
15V 15V 15puv
T oS RS

S

W 1, MMN R 28 I A > Sk Bz 431 TR 3R )
Sy 22 M A R BRI B (F(2,42) =
5.742, P<0.05, w=0.215) f1 3k iz 4 i (F (1.539,
64.641)=16.491, P<0.05,1=0.282) 1 F X/ & i
o BRI F 0N AR TS 4175 & 15301 MMN
A I F K (-9.51£0.75uV),08 41 (-6.66+0.75uV ) Fl
RS (-6.16+0.75uV ) A 2= S5 o i VR S, Sk B oy
A 1 00 R FZ A 85,(-7.99+0.44uV ) Fll CZ A3 45 (-
8.22+0.52uV) MMN H 3 I K F PZ i 1 (-6.12+
0.52uV) , FS R xSk Kz 43 A 0 58 HAR A ik 2% (F
(3.078,64.641)=0.830,P>0.05,1=0.038) , W% 1.,
2.4 P300 BRI B2 R

TS.OS I RS =l fill i 315 =X 1575 & 45 31 P300(
1 2), 45414540 15 P300 TR AR L 2% 2. P300 ¥k
I <k B A IR 3R ) J 5 DNy 22 93P
gk R R J R A [F (2, 42) =14.012, P<0.05, n’=
0.400] Fll 3k FZ 43 41 [F (2, 84) =23.704, P<0.05, n/’=
0.36 171 RN A B 1 o RIS A 400 3
LM TS 2H (352.29 + 10.36ms) ¥ 1k 1 4 OS 4
(416.69+10.36ms) FI RS 21 (421.89+10.36ms ) B} i 4f
J2(P<0.05) , )X OS 4V R AR J T RS 41, (H P4
] 2 50 . F 1 22 5 (P>0.05) . RN R <k je 43
A5 2Z 18] 938 HAEFHA B [F (4, 84)=0.626,, P>0.05,
n’=0.029], W% 2.
2.5 P300 Bl st sl R

TS.OS MRS 4% 2H FZ/CZ/PZ {3; 5 P300 i i

www.rehabi.com.cn 615



Chinese Journal of Rehabilitation Medicine, Jun. 2017, Vol. 32, No.6

2 ZARRERIF XS P300E FZ/CZ/PZ = S E M FHE
FZ CZ PZ
-15pvV 15V -15uvV
700ms 700ms ‘ sgggg 700ms
15pv 150V 150V
TS (N RS
F1 MMN HF BRI R (os)
215 MMN VR HA (ms )™ MMN i (uv)®
- FZ CZ PZ FZ CZ PZ
TS 197.13+36.22 192.73+32.84 218.27+38.94 -9.53+3.55 -10.69+3.95 -8.32+3.92
oS 265.00+24.78 259.73+26.38 251.07+32.07 -7.62+3.16 -7.06£3.67 -5.31+£3.50
RS 288.27+37.83 276.87+43.49 275.40+38.96 -6.83+1.85 -6.9242.72 -4.74+2.91

1 DAL A Fb g, TS 4148 OS 41 AN RS 2H i (A 11 46 46 (P<0.05) L ZH N ELAR 2 B TS 2H PZ A 153488 CZ A PZ AV i R AR T AE 4 (P<0.05) ; @4 [A] EL 4t

TS 2145 OS 4L FN RS 4L IR K (P<0.05) s 037 55, 22 [0 Fb 4 FZ A CZ AV 15 B i 8 PZ Az s I M 48 (P<0.05)

Fz2 P300 Ky FHEAREATEE (xs)
g5 P300 7K (ms)™ P300 3% i (uv)®
FZ cz PZ FZ cz PZ
TS 345.60+42.52 346.13+49.48 365.13+43.45 8.92+4.94 10.06+5.33 10.48+6.37
0s 410.07+36.62 414.40+40.63 425.604+37.35 7.70+6.95 9.87+7.24 11.78+6.39
RS 413.73+37.63 421.00+43.17 430.93+40.21 6.43+5.29 8.44+7.37 10.79+2.91

D a] FL A, TS 4158 OS 41 A1 RS 4 AR 41 46 (P<0.05) 5 {37 55 Z 18] L PZAZ FZ FI CZ A7 s VR AR I E K (P<0.05 ) s @A 5 22 8] FL 5 FZ Al

CZ AVt 15 e PZ A A B0 T+ (P<0.05)
W2, P300 U IRZE RIS x 3k f 73 Aii [ R A 8
BT 200 Bon T 8B E 13k B2 43 A7 1 5500
(F(1.517,63.698)=27.362, P<0.05,1’=0.394) , £ Fi
J PZ A AR R K (11.01£0.97uV) , CZ A7 SR 2
(9.46£1.00pV ) , FZ A7 5 I R 55 1K (7.68+0.86pV ) H.
S Z AL B 22 5 (P<0.05) . #RTTT, P300
R A S TR A 5O AS 1.3 (F(2,42)=0.209, P>
0.05,1°=0.010) , TS £H .OS ZH FI RS £ P300 I I H4{15
A3 9.82+1.58uV ., 9.78+1.58uV . 8.56£1.58uV, i
PR XS J 43 Ati Z 1Al 28 HAE IS 183 (F(3.033,
63.698)=2.013,P>0.05,17=0.087) , W32,

R T IRBAZRE A T B S B 1 {5
e, HK , MMN 1 P300 f& cDOC B 77 453ak 17 Fi 45
LAY, BT 2 F V5458 A —. Qin
SO B 4/5 N AFE MMN A cDOC B & 3 AR &
TRE— e AN A7 7E MMIN () 58 35 A DL 2 R
% . Monica ZE R W 5T 2 /R MMN 1 R —Fh i 2 1
BSEIEAZIN TSy, ANREFR X 43 ¢cDOC %, {H 2
MMN F4) 4 BT e Il 0 4 T B0 VS/UWS JE i R
TS A WA o AR B T Li SRS &
I P300 AN REME X 4> VS/UWS % I MCS 3,
i HL S BOBLIE P30 HS 1 7 v T 19 T R 1 Al A
ifii Ruben Z£™ (3 fff 55 1 % BA., 7£ cDOC & % Hh P300

3 it H LR RARAS BE R X 43 VS/UWS i # FI MCS
3.1 cDOC %5112 Wi I 1 5 100 ) e 1 ERP SE 56 B Wk, ERr A A b AR B N T

JEEAHETT

A SCHik H A ¢ ERP 7E VS/UWS HI MCS 45 51
2T KR B 5T o e R 1R
WEE A — . ABFE R TR IS 5 A
TR T 4 g, AT DU RS B,
AHHFE R FTTEL SON Y T s 280, (145 5 fii

616

www.rehabi.com.cn

MMN FIP300 A~ BL A3 P, R 2 B0 52 R
A 4l 5 Bk B Oddball SZE6 38 5K, RIS X 43wk
JERR, e BAERR R 21X TP IR AN RETS A 2
FAR LAY, AT TR R MK RN cDOC o 1y
PURZSY, Bk, A5 FIBRAE B —FE B A LA
R R A7 IR SL Y SON AR g fi 22 )38, Cheng S50/



¢H4EE54E

2017 4F, 45324 5 6 11

5% 2 B SON 5 HoAth 1138 B fig 4 = cDOC S8 5 1Y
ok, R TFHM AN AIIRE . o, BT EPUE
=T8S, AR R R OKAE 1 cDOC
B AR IR E T K — 4L AN R A 32 567 L
Cavinato 5" 84 {8 Ffj 4l ¥ -4 ¥ , 4li % -SON #il OFN-
SON =AM EEAR YR A A 525675 506 e DOC S35 ik
TS50, & BLAE MCS 3% —41vu X175 & 15 2] P300
FRIVER AR IR YR 48 K, 11 VS/UWS R oK DL BEAT: 55 X
FERE K P300 ARIATE T S . ARSI T 4l
B -2l e, 25 A A A B B 2R AR AT, A AR
T 4% -SON, OFN-SON Fl rSON-SON =/ SZ 5515
2, B — M A 5B A 5 TR A, TS PR
2 T8 A TR RO B, MO 2 — e e R
L — Il I B % AL R (functional magnetic reso-
nance imaging, fMRI) 5T & B EL 0] R 0] 5 AH
B %9 iR o T IX Y, 1 rSON 1 SON i 48] 1117 3K |, ik
rSON {47 SON [ in] , #E M rSON % OFN B ¥k 55
SON X3 dd ik Fb AL = A28 X155 & irfs MMN
FP300 H BLIE O X 50 AN [R5 HIKF- 1 cDOC f 4,
I PRIA ST 1 It 174 ) 0 R A it P St
3.2 MMN F1P300 75 PR AR R 2H 7K - 1 b
TEFTA (RS2, — 4R e R85 & A4S
F| MMN F1P300, MMN Fl P300 VAR 1501145 51 i
/R TS 20 . 0S 40 Fl RS AR UK AL , {H OS 41 FH RS 4H
Z TG Pk 2% R MMIN U IR 481145 5 R TS
21 .OS 1A RS LK IR FEAIL , 117 OS 4 A1 RS 222 [14])
TomE SR . AN BN P300 VR RIA K
S R 55 X o 2 2 IE AR SR 0, MMIN RS 2
—Fh B BRI A, (R W5 SR B O 22 3
PN MMN AR B RE K S R AR, B T —
SEMIAT S5 MR REME . BRI, 38 2 — 412 (8] MMN
R RV AR D 0 P300 VAR I 9 LA AT L TS 4HAE:
5 XEFEART OS LA RS 41, 1 OS £H Al RS ZH AT 55 X
JEARL . AFFE =413 FT15 P300 S i A L 2 21
255, XA Li U s =T AR A — B0
SONTE H 8 AT R IR 2 , 100 R 22 i) il
ZerE rp R R R ARSI H O B2 T R T
1 AR R SON [ B2 7 56 T ™, e i IRHR 2
AT AT W B [ RS TR AR RLR P300 S ™,
ZBAEFRS> VS/UWS SB35 H 75 m] W€ 3 P300 843,

AT DL SON 5 FL Al il 0T 27 15038 A 1 HL AT e Bk 1y
Bk o ARSI IR A B B 5% LAY SONAE N
S, R R IR AR ) FL Y o TR T
T S LI, BOABIF I A W B = 2
22 [0 P300 IR 25 5
3.3 MMN F1 P300 J5 i Al LR 30 fii X 7K - 1) H s

¥N e A I o o L 8 e WS i A TR s
MMN B35 i f R A A T30 e X, P300 R R K
ST X, X S E AR A S e —Su e,
REAEBF 28 A , MMN 2 by i S AR B S ER
IO B e Fe A Ja R B i A5 8 it
PR R — B R A, & AR IR TR
R JETETAR - 5 17 P300 [R5 & — s B R ok
TAEICIE B B mGONARE 1 25, ST
M2 TCTR B4 5, A, IMRI A PET RSt &
TR I 245 AE T R AR H R S A
OS 41 F1 RS 41 FZ .CZ Fl PZ =37 5 MMN W {4 1
PR & B E 25 5 X S AT AR IR 45 R 2 — 3K
(U2, (B EABIFSETE TS 2H 51 & 40k BE PZ ¥ FZ Fl
CZ A7 AR SE A, BEAE A I A MMN (405 T 2
AN R R GEIR B ) R AR AR T AT LA
YA A N2b!™ , HY AR B MMIN B SR |, i A= YA
MMN i Ji7 , A5 15 21 i) MMIN AR 7T 58 /& MMN
FIN2b 5 &% . T OS ZH A RS 20K & Bl 4,
AT BB T TS ZH PR R =2 1) 22 S B R 3K Al ) 422
ENIE T =4 928675, TS 4 22 B g (2,
S PER, = AN P300 TR 10 H A ke TR
FE XS B PZ>CZ>FZ, 5 LiZ s M7 i
DK A 100 b A A P300 AL IR 22— , 4557 1 TR AR A L A
GEIRA N EA R o 2 B WE A SCHK , Bennington
SIS FIAHIFTE 45 AL, 1 30K 3 Foh B0 5 ot
Sk ™ S A SR — A S R, A BT R
KM P3a, T LA FZ A6 S 82 51 1 P300 AT AE J2: P3a
HIP3b 152 ik, SR T P3a A g — N 1% 7 5 6] 2 17
() RN A3, AR 5 P3b, IR Sl FZ
A7 55 P300 2 G A R AR 1T, 3X 5 Wronka 552
IR AT 285 S —3
34 AHRMFER

ARG 1 AT 1S 7 il A2 1 — A =0

(T 4% 666 1)

www.rehabi.com.cn 617





