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Effects of life and nonlife picture naming tasks on the spatio-temporal patterns of brain activity Jiang Yuer, Lin
Feng . Jiang Zhongli. The First Af filiated Hospital of Nanjing Medical University, Nanjing 210029, China
[Abstract] Objective: To explore the influence of semantic categories during naming task, and study the effects of
life and nonlife picture naming tasks on the spatio-temporal patterns of healthy brain activity. Methods: Ten healthy
adult right-handed subjects were enrolled. Twenty pictures from different semantic categories (life and nonlife) were
selected, and the brain structure of individuals was obtained by magnetic resonance imaging, while the whole brain
activity in the picture naming task was detected by magnetoencephalogram (MEG). Results: In the picture naming
tasks, early brain activation started in the bilateral occipital lobes, gradually spread to the temporal and parietal
lobes, and finally generated the speech production in the frontal lobes. In the visual related time windows, the acti-
vation of nonlife categories picture naming in the right cingulate gyrus was significantly greater than the life (P =
0.0475), while the activation of life categories in the bilateral occipital lobes, left parietal lobe and left frontal lobe
was significantly greater than the nonlife (all P<C0.05). In the semantic related time windows, the activation of life
categories in the bilateral frontal lobes was significantly greater than nonlife categories (P<C0. 05). In the phonologi-
cal related time windows, the activation of life categories in the bilateral occipital lobes, left parietal lobe and left
frontal lobe was significantly greater than nonlife categories (all P<C0. 05). Conclusion: Compared with the picture
naming of nonlife categories, naming of life categories had no significant difference in temporal lobe activity but
showed a dominant activation in occipital, parietal and frontal lobes, which suggested that picture naming of life cat-
egories can stimulate the related functional regions in the related time windows better.

SE 4 H 5 (SRR 0 4 S BT H (81672255) 5 U135 45 b 5 % JE [Key words] semantic category; picture naming;
Rl (BE2012675) 5 Y1354 85 4 2%+ 2 2 4 %5 @097 1 BA g 1 05 B ¥¢ - magnetoencephalogram; speech therapy
(2017STDO006) 5 7 &% [ A} o2 Bt Ja 3 oK 12 g B 1N I R T L 38 i %

I (YFZDXK02—7) . S

Wk H 11 :2020-02-17 JABAE Caphasia) J2 I A< 5% i 40 07 )5 1) — 288
VR AT P 5 R R 2 a0 55— BEE B5 B VL0 4 A R B B ) B &2 5 2 =R o EA b IE YT ;

B At 2100295 b, B i 0% B B e 2 = # R B T 211100 UL R AR » 2 B LR I G 7 it R R A
T A < R (1996 4 L BFIE A NS e b i oy i D00, LT T A 2 TR B 1 8 B A R TR R B 1 A
Wt ENURNINN N
ST 3 2 51 fangshongli@ nim. e AR B 4 TE G K S R YT R R R



620

FPEAl FYA 7 ikt FR VIR 2 M 20 H & 4
T TR LB R G an AR W ORCR (3 45D FdE A9 (1
B ORASRFE . BTN, B4
e — N A M2 S B T 2 AR E I XY A AR
FH A 00 18 AR 3R 0k i R G B 4 i H 2 2L O K 1R
T 2H 2 4 PR3 P 9 8 M 09 02 B P A L A Bk
AR TEF T KR Z DR
P DX, A DX IO T 2 AT B S5 R A A 38R B
JEETE AN [ A5 45 3 A R0 AR B G A T 5 i A 4
S P EORN R AL 1 2% 35 AE » A 7] 26 ) 09 18 2 0 K i
77 A AN [ B[] R 2 ) 56 2R B A S A 3 A A5 i X 45 B
B] % R P 20 MR ) 22 5 . BT C A ST IE B 3 1)
2 1R T B I DXAS ] 48 T I 2R R M0 e vk 2 R
HIBIRIT RO P AR Y ARREE S DU 1 RO
i K B i 2 A R L TR T O L R U 2k
ool 4 24 1R B R A SR IR 3R R RT DL B A A8t SR 38 5 0 AR
KM XA A TR

AT R H 13 I 25 53 Bk A8 14 il 4 18] (magnetoen-
cephalography, MEG) , ¥  AS [8] 2 51| & F- iy 44 7 B[]
S (B 4E B2 0 ORI T35 3l O i AR 22 R0 4R I ]
TR, 300 T4 I % IR DX A T i O R AR L B AR ) S (]
i 44 AR W 26 18 1y iy 44 AT 55 18] g DXI0TG B 22 5%
TR WG 2K B iy 24 A 55 % 1E 8 KN 17 2l Bif 25 8
) 52 ]

1 ARSI

L1 —f&FH AR 10 iR R EH (5 L&
£ 5 ) CEHAER (24, 111.5) % EHZHE (17,1
1,604, AAARUEN - BEEDUE ;s SR & T A T[]
B AR T 2 FOR W R =9 4F ;P8 5 O TR E B T g
DAL IR : TR 18 (A E 7 =93, 8) . HEBRFRE Jy - DA 0 s
15 5 460 5 FRE 15 5 40 0 R0 A0 225 ) B 0 (T 8 60 935 40 0 SR
0 0,559 55 L 00 B A, )5 3 0 e 0] 22 6 40 BT gt 4
EUMRAR £5 5 ME A58 P 32 3l 2% ] 45 A0 25 Ta) B ) 5 T
B0 5 ol 228 5 9 TORS A ) BB e A 30 90 R ) X e K o
2R GA T 25 W) s AN RE 58 A B 5T AH SCAT: 55 s AT
MRIT £ #5 £% S E A BB 52 30min (Y ik 74 & J2 10min
AL RI A . AR B M e ER R E RS
HE#E(2016-SR-008) , FT A7 32 10 24 76 A 2H i 25 22 i
[ &,

1.2 3 O . MEG K H CTF-275 &
SR AR R g &K VSM BB yF AR A | L 32
RV EM L FE#E GRS N AT R AR . bRid S AR A XL
HBRAT Tom AR5 7 50 8 S AL 2R B [0 . IR 3
O L ZEF B K I e i e 18] Celectroencephalogram,

Chinese Journal of Rehabilitation,Dec 2020, Vol. 35 No. 12

EEG) 12 %, 75 & W+ XAR IE L . A0 otk DA R HE T,
S 7 W TR 55 S T . i 24 AT 55 A SR AR A
A 1200Hz, B IRAT: 55 285 2R 5 58 L2 110 25 T 55 )
J5 S B URSE R AR 2min 55 5 M SRAES Ry 6000Hz,
K S 3L T BrainX il (& Cincinnati JL#
= e i e rhoc) B T BOR B b R 5 Ak
ALY 10°, BEAE B B A2 i IR S 29 40em, ke frp
KB KT 0. Sem BB 7. MRIK ] 1.5T
WA R R g (L E GE A D CRE T kU . 4
WA TE MEG R4 56 BUR - 4% B 2 AR 10 1Y 2€ 07 52
[ bR i A JE IRl G . OS2 50 F - DN SCAE 24l
AR TR R I 25 B B TR 48 1R 4R A Bl e ) G T ok A
(R L e 5 Ak P A O 3 R T L 20 Bk A
A= 2R A W 26 0 44 1) TR AR S A . S Sk
B 120 AN S T sk e [ 2 I R % 2w 44 77 AR TR X
TR L B PSS I R 0 S B AT REAL . AT 55
TR ERERBETFERHERERES R 2N
T R R s g ke S B R 280 600ms, (8]
F ) B B[] 24 3100~ 3400ms (14 i AL 17] B B5F 1], LA
THBR 3218 X & S B B B . 4 S8 3P
i o B HR S AR R AN BN, T S AR 55 O b L
K bttt 4.

1.3 #3E4®  MRI %3¢ B BrainSuite #4452 He ,
N BCI-DNT g X B 75 58 4 R il 8 AR iy 130
MR IX (AL 65 7). MEG ##8 B Brainstorm %X
A2 B, LA SE A7 5 28 57 MNI (Montreal Neurological
Institute) ZZEAL bR R G IF 545 5 094> 44 Ak K fii 2
Frmh . Uk A B4 4 T L I AR AL IE (DC-offset
correction) . 2 M 4 #E 5 (linear trend removal) \ 1~
45Hz {7 i JE 3% (band-pass filter) F1 50Hz [a] {3 [ € %
(notch filter) , F Ak I A 45 17 MR 00 .0 B A LA
F H &5 23 (8] #% §f (signal-space projection, SSP) it
57 %57 43 #r (independent component analysis, ICA) 2
Brthilk . Fahbnic iz m kB, ZilEPIEE
) ) SR T 43 00 8 in - 2 4 A S A 28 T MR IS R
F % /7 95 80814 7 (minimal norm imaging, MNI) #f
PR, PEAKEEAT R 28 (—200~0. 8ms) K #E J5 B 48 X}
1B, B 2 bR E B A RROOT 0 LA S P-4 il TS
S B ()43 M B2 B 0~ 535ms A B[R] 7 51 . 320k 6 4
B ] B0 2 6 (0~ 119ms) ¥ 2 4 5 Ak 3, 1, (120 ~
150ms) R A58 A BEAT F AR UG 1 (151 ~190ms) i
SCICAZ R Z AN B0 FI W, t, (191~ 320ms) i X 4k 3 Jf:
AW T DT )t (321 ~480ms) 15 35 4 % Al
KEUWER (481 ~535ms) iEH LK H M.

1.4 %it5H% KA SPSS 25.0 & brainstorm



thE S - 2020 4F 12 7 - 55 35 4558 12

PREAT BOE M Gt oy A . O B G 56 H A R R s )
X iy 44 RE 4 i 4% G DX 38T R BE A S e L B R R B
100000 ¥k . KA P<<0. 05K 2 RH Gt m X,

2 H#R

2.1 AR LES AR ESRE AYImIE
IR R an A 5 rb 4 I T B P R R AR R
b o I DX 3G A U A P 4 328 A 1) 3 A T

I fi) 77 AWy 5 i 4 A 55

t; (0~119ms)

t2 (120~150ms)

t3 (151~190ms)

1, (191~320ms)

t5 (321 ~480ms)

t6 (481~535ms)

621

Wh 3 8 o S I T A L LR L

2.2 BHBAAGLELSAARKERBERE 7 B EEH
WA I R i 44 A A DN BT (P = 0. 0475,
1=—2.0502) i v B B F K TAEEWRE w4 .
A2 P R i 24 A6 A7 MR I 5 3 (P = 0. 0249, 1=
2. 34200 A5 M Ak R [ 5 #F (P = 0. 0369, t =
2. 1827) 22 % R #B (P =0. 0144, t=2. 5477) . /2
55 1] J5 B (P=0. 0358, =2, 1336) . 45 fill T [l J5 ¥4

BRI R 2SS

1 BAAGLES P AR ETR



622

(P=0.0411,¢=2.1279) 2l v % Ji5 8] F 3 (P =
0.0171,6=2.5041) A ML b8l FFHR(P=0.0301,1=
2.2870) Fn A= ) %5 A 9] A U FE (P = 0. 0282, ¢t =
2.3081) ¥ 1 & vE T AR WK I J i 44 5 7R HAR i X 22
S TG FE L. TE o BRIV A, PR R 24 4
SR M A5 X 22 R ¥ R # 2 L, 1E 5 B[
WA W 2 B R i 44 A 20 O R [0 A0 S (P = 0.
0215,0=2.4252) & & TAREWRE R v 4 7E H AR
G X 25 F TG 2 . T8 BRI N, AR 2R E
F iy 44 76 A M b (8] B (P=0. 0258, 0=2. 1810) i}
Ewm TARAEY KB Fdn & 78 AR X 22 R ¥ g it
FRE X TR G BRGNS R i 44 TE A O A
HI#E(P=0.0323,=2. 1978) FI 2= Ml v g J5 [|] | %B (P
=0.0253,r=2.3020) ¥ R Em TAEAE ML E F a4
FEH A X 22 R TG T2 L. 7E 6 BHEE N 4
W B R i 44 FE 2 8L I A (P = 0. 0329, 1= 2.
1940) FZE M 5 55358 3 (P=0. 0363,¢=2. 1862) i,
Eiwm TAEAEY R E Fr a4 78 H AR B X 22 5 B e 42 it

Chinese Journal of Rehabilitation,Dec 2020, Vol. 35 No. 12

3 itig

VPl il 44 3k 4 B BRI T 9 Y I DX B
TEIX T REJE 2 LA Z A0 Y o i PN BRI I 2 Bl AR A
ORI — A B PR A 1R, Ty R g AL R
JRAR AR HA A Y 2 ) 23 B R (ELIL O 8l ) o S
HRE L i B AP K 35 EEG B8R I [ 73 B 30 4%
e o {EL 23 8] G2 5 BE 8522 + 3k LA RS IR 176 2l 418 AR
Y. FEIE . MEG S 1 i [8] A1 25 8RS B2, fE A% 1E 3 245
Ao v VA A E R M X S IR (] 12 8] 4E R B
JZ B DI RETE B DL - AT 3B 5 P 1y i 44 5 7R R AR 55
FHOG B

Aot Ak A 5C B B 17 905 £ S A (e A S B
AbFR (o) o TS E A P R 5 B SUI A0) 4% U 8 B B
JZ 7 AR B S O 4 PR 28 S 3R i 4 R Rk 4R R
A I B 1] 7 9 (O~ 119ms) o A5 I 1147 [l 57 3 02 A A= 9
V&L iy 44 H B I — DL A DX o TG X9 B T R A
WD RE A LRE A5 A B B 5 B A L A O L 4R
AR A W R i 44 T RE TR T B R B . TR A [R]

F 1 PR R A 24T 55 T8 4 PG AR DX 38 00 o Tk
i X 25 t ty t3 t ts ts
e 7] 0.9840.16 1.2340.12 1.3240.04 1.4240.18 1.3340.11 1.28+0.12
PRl B iR ) _
A=Y 1.09+0. 13 1.39+0. 11 1.28+0. 11 1.29+0. 06 1.38+0. 11 1.29+0.15
_ £ 1.7340.91 3.3340.09 2.90+0. 21 2.68+0.17 1.93+0. 16 1.66=+0.08
A AR - )5 8 _
FE4EY 1.534+0.70 2.9640.11 2.81+£0.10 2.60+0.13 1.91+0. 20 1.32+0.15
) o ZeL7) 1.84+1.13 2.9740.50 2.44740.07 2.3340.14 1.9340.12 1.5940. 10
AAL T [ 35 5 5 . ) _ .
A=Y 1.59+0. 88 3.1240. 44 2.30+0.12 2.1240.19 1.56=+0. 15 1.36+0.06
7] 2.21+1.52 3.9240. 37 3.06=+0.07 2.57+0. 14 1.89+0. 20 1.55+0. 06
2 T i ~
E4Y 1.80+1.04 3.4440.28 2.7440.12 2.31+0.20 1.62+0.16 1.26+0.05
. =) 1.68+0.79° 3.6340.15 3.69+0. 10 2.71+2.71 1.97+0. 26 1.47+0.09
22T [l ) B ) - ) . =
Y 1.37+0.52 3.2940.16 3.47+0.19 2.81+2.81 1. 86=+0. 20 1.50=+0.07
) 1.57+0.67° 2.86+0.04 2.784+0. 04 2.4440.17 2.03240. 20 1. 6640. 04
A 5 T ) 3 -
4= 1.36+0.55 2.7740.11 2.7940. 25 2.360. 20 1.84+0.13 1.49+0.09
W) 1.84+0. 86° 3.6540.08 3.62+0.23 2.78+0. 24 2.15+0. 26 1.72+0.09
L Ay =R I . _ .
AW 1.50+0. 81 3.3340.05 3.47+0.04 2.7140. 34 1.91+0.28 1.43-+0.06
£ 1.97+1. 147 3.87+0.07 3.43740. 20 2.74+0.19 1.8840. 32 1.4640. 05
gLy o
E[E007) 1.53+0. 87 3.6440.08 3.3940.07 2. 6440, 24 1.7440. 24 1.32+0.06
. 49 1.05=+0.09° 1.29=£0.07 1.28=0.06° 1.40=£0.12 1.48=+0.07 1.36=+0.07
A A [ A1 ) -
B[R 1.04+0. 10 1.20=+0. 06 1.16=+0.03 1.16+0. 06 1.27+0.07 1.2240.05
- o L] 1.08+0. 14 1.69+0.17 1.44+0.07 1.64+0.14* 1.63+0.13 1.3940.08
A 05 v [ RS ) _ .
4= 1.04+0.12 1.52+0.07 1.37+0. 06 1.50+0.13 1.51+0. 15 1.16+0. 10
» 7] 1.22+0.22 1.91+0. 14 1.94+0. 09 1.94+0.17 2. 500, 247 2.047+0.27
A MR - i
B[R 1.0440. 16 1. 640,06 1.73+0. 04 1.80+0. 09 2.26+0.15 1.8240.12
S b SR T 7] 1.10£0.18 1.62+0.15 2.0140.08 1.90+0. 12 1.69+0.11¢ 1.3940. 14
i ;
" ! LAY 1.02+0. 15 1.554+0. 17 1.76+0. 04 1.90+0. 14 1.44+0.13 1.324+0.07
» 7] 2.27+1.74 4.1740.45 3.81+0.12 2.9740. 30 2.1740. 30 1.5240.11
A AR - i R
E4Y 1.80+1. 14 3.6340.18 3.29+0.05 2.67+0.23 2.03%+0. 32 1.38+0. 10
NUNSRN Ee7) 1.0640. 14 1.2140.08 1.2740.07 1.4540.13 1.3840.13 1.3340.12
ZE A 5 55 B
e 0.947+0.12 1.08+0.05 1.01+0. 05 1.23+0.12 1.26+0. 10 1.26+0. 11

SAEAY I E R fiv 4 M, P<<0. 05



R - 2020 4F 12 A -« 5 35 4 12 1)

B[] 0 P o 2 288 ) i 24 T 2 0 T S P . A
AU (G E & sl RS SR U v/l S C1I 7 o N I | g
AL 7E S B 2 A 5 FE AR (1 0 B Ak B 5 91 0 AL
Bz 2 1 M Rz 5 AL 0 £ 0 . A2 rh e g [l 4
Shy TR TR 2 AR [ Sy i A I 1 — 5 40, L
A B ARAT T RET T, I B A A5 B AR B L R
A G R TR E K SR TS . Zannino
SEUSR W AR A M 2 B X 13 fek e N HEAT
Ty e M s IR UG B8 AT 55 00 5% & B, ZE AL b Iml L RE T
[l 60 A 000 85 v [l BT AR W 2R I R AR SO . R T
R B L AR AR ATE 9 A RS A X 40 BsF ] 2 R ]
WRAEAT: 55 A B b i 3% 2h %t 187 A et a] R kAT TRR
il o AR AR ik B P10 B2 R SR S o s ] g AR AT
T VRGN S B AT R T R 3 A O B X
R RO 25 5 . TR IR RO B 25 B A B[R] 7
(120~150ms) , £ Py 2 AR A= W 2 &1 R i 44 7E 45 Tl [X
F1R) S50 58 B AR — B PR AN A 44 6 4R A A
HHE PR B KR .

T SCARFRAH 6 B B 45 18 KR (1) FJE X 5% 46
(t)o N TKZRE L 3 BUE CRRAE I #4718 X
i 2 B B R T I E R AT 5 e 2 A B K B g e
PTG O R R 4 25 5. Contini %7 §i)
T 7E R AT 55 Hp A 90 28 1 B9 B 2 2 AE 150 ~250ms
FEAE 5 2 DL 3BT o AR A T 5 A 0 B[] 7 P9 3 & T
Bl R iy AT 55 518 SCRRAF S BORE SB35 55 38 X
W35 3h BT AT 55 359 B0 TR R 2 A S L G
BE XS, MR, I XK R &N (151 ~
190ms) » f T SCHOMHR 5 R4 1 2 P A T 2 R 2%
PIARSE0, e DA A= 9 26 T R i 44 P U TE 2 D450 A [T 4
G S G o LA L o SO TR R L TR
SOEE A 1A) (191~ 320ms) » A= 9 2K B/ B Ay 4 45 8K
SEM AT 55 A A7 DA b [l ERAR S8 0 e ) 3 0k
RTINS N I v T = R T |
CHY SRR A W 2 R R AR A W 2 B R AR E L
A B R R 1 SO ORI g B SO 2L L {H R
28 500 0 W0 AN B bR B 7 T A R I R R

T8 Ak B 56 B B AL AR U T A (o) R R R
(ts) o LB B Hh B0 ML 780 330 3% %) i X = 2 4 v o % Tt
1Y S 11 N e BN R A= I 1 e SRy el ] O ¢ Sy = N e
[ (321~480ms) . A= W) & Fr iy 44 (9 D0 35 ki DX i BRLAE
A A A w022 A e S 1R T R AT A AR 22 )R FR AR AR
B FI W AT 55 o B 7R A B2 I 1) 0 35 3805 5 00 98 5 sl 47
S I BRI R T A S e e kS [ O ST
PRoREMF R A4S TS5 T 6 0 misns
B Sm AN AT A RRA XL R HME L

623

BT UR (481 ~535ms) A WSS & il 24 22 AL i i
2T [0 B 35 360 B0 AR A B L A AR i gk 5z 0
R Bz SR i e O B 55 B AE i Broca X —
a3 N8 OB & S AT 5 3 0F AR5 IR T B AR
A M BORE B E EAME AT 2 B 55
A SRy A W 28 00 8 A B4 B DX o A 3 3 G S RN P i A R
EHEEAE R TAEYRE a4 0] DU A i
AH G 3 DX ) B R T

AHIEFEAEAE — o Jmy BR A - 8 58 DR IERR A BRI
BALIIA T 75 Al B A BE S 5 WD RE A KB 7] 4
I N A ST B RSB Al 5 LUk, 7R SRR b i 1 o S 2k
TERE B R Bs OB - BRI R R 2 Z AR 97 5 & 1B
Ytie 5 98 0 M AL .

A 5T R FH 5 5 25 43 B SR 0 i o LA U 245 A i
PR LT i 44 6 o A i i S B n) L 36 R T F IR IR YT
W I B R B BR R T O B E R R AT R A
i 44 I GR sk 3R A4 G 6 35 1) 8. QAR AT: 55 4xad 72, AT
LK BRI 34 b 5 B A Hh 2B W 2 BT i 44 o i LA 3
G X7 5 T A TR R X R B BR T kA AE
T (1 SRR 3R R G A A I I 22 0 DA Ak L A 44 R 4
i 5 K 38 11 G Atb A G Ty BB AT L AE W 2 TR R 0
ARG W 2SR AR R W) S ] i 44 AT 55 64T T DI g
SR R R 5 0 T RE R Y LA S A T
WL SCRE,

(5% 3xHk]

[1] Tsouli S, Kyritsis A P, Tsagalis G, et al. Significance of Aphasia
after First-Ever Acute Stroke: Impact on Early and Late Out-
comes[ J]. Neuroepidemiology, 2009, 33(2): 96-102.

[2] Flowers H L, Skoretz S A, Silver F L, et al. Poststroke Aphasia
Frequency. Recovery, and Outcomes: A Systematic Review and
Meta-Analysis[ ] ]. Archives of Physical Medicine and Rehabilita-
tion, 2016, 97(12). 2188-2201.

[3] Simic T, Bitan T, Turner G, et al. The role of executive control
in post-stroke aphasia treatment[ ] ]. Neuropsychological Rehabil-
itation, 2019: 1-40.

[4] SRafHN, kR4, AR, &, RIBREAT HIRIT P sE it L]
HEBEE, 2016, 31(6): 414-417.

(5] BTKEA « BIA#RII A, HEHEFE, nh /R « W IR, XUE K BT
FEEIARYT I BLBLLT]. A E A . 2014, 29(5) : 343-346.

[6] Alyahya R SW, Halai A D, Conroy P, et al. Noun and verb pro-
cessing in aphasia: Behavioural profiles and neural correlates[J].
Neurolmage: Clinical, 2018, 18 215-230.

[7] Kohn S E, Goodglass H. Picture-Naming in Aphasia[ J]. Brain
and Language, 1985, 24(2). 266-283.

[8] Wambaugh J L, Mauszycki S, Wright S. Semantic feature analy-
sis: Application to confrontation naming of actions in aphasia[]].

Aphasiology, 2014, 28(1). 1-24.



624

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Meteyard L, Bose A. What Does a Cue Do? Comparing Phono-
logical and Semantic Cues for Picture Naming in Aphasia[]].
Journal of Speech, Language, and Hearing Research, 2018, 61
(3): 658-674.

Liljestrm M, Kujala J, Stevenson C, et al. Dynamic reconfigura-
tion of the language network preceding onset of speech in picture
naming: Cortical Networks Underlying Speech Production[ ] ].
Human Brain Mapping. 2015, 36(3) . 1202-1216.

Price C J. A review and synthesis of the first 20years of PET and
fMRI studies of heard speech. spoken language and reading[ ] ].
Neurolmage, 2012, 62(2) . 816-847.

Feng S, Qi R, Yang J. et al. Neural correlates for nouns and
verbs in phrases during syntactic and semantic processing: An
fMRI study[J]. Journal of Neurolinguistics, 2020, 53: 100860,

Xiang J, Wilson D, Otsubo H, et al. Neuromagnetic spectral dis-
tribution of implicit processing of words[J]. Neuroreport, 2001,
12(18): 3923-3927.

ARAR. T 1] & 8 AT 09 DU 1 R AE A A ot LM, db s . b
FRAF AL . 2020, in press.

Shitova N, Roelofs A, Schriefers H, et al. Control adjustments
in speaking: Electrophysiology of the Gratton effect in picture na-
ming[J]. Cortex, 2017, 92. 289-303.

Hassan M, Benquet P, Biraben A, et al. Dynamic reorganization
of functional brain networks during picture naming[J]. Cortex,
2015, 73: 276-288.

Maris E, Oostenveld R. Nonparametric statistical testing of EEG-
and MEG-data[ J]. Journal of Neuroscience Methods, 2007, 164
(1) 177-190.

Bressler S L, Menon V. Large-scale brain networks in cognition:
emerging methods and principles[J]. Trends in Cognitive Sci-
ences, 2010, 14(6): 277-290.

Hutchison R M, Womelsdorf T, Allen E A, et al. Dynamic func-
tional connectivity; Promise, issues, and interpretations [ ] .
Neurolmage, 2013, 80. 360-378.

Allen E A, Damaraju E, Plis S M, et al. Tracking Whole-Brain
Connectivity Dynamics in the Resting State[ J]. Cerebral Cortex,
2014, 24(3): 663-676.

Piai V., Roelofs A, Acheson D J, et al. Attention for speaking:
domain-general control from the anterior cingulate cortex in spo-
ken word production [ J]. Frontiers in Human Neuroscience,
2013, 7.832-832.

Gonzales M M, Insel P S, Nelson C, et al. Cortical Atrophy is
Associated with Accelerated Cognitive Decline in Mild Cognitive
Impairment with Subsyndromal Depression[J]. The American
Journal of Geriatric Psychiatry, 2017, 25(9): 980-991.

Vanni S, Tanskanen T, Seppa M, et al. Coinciding early activa-
tion of the human primary visual cortex and anteromedial cuneus
[J]. Proceedings of the National Academy of Sciences, 2001, 98
(5): 2776-2780.

Johnson E B, Rees E M, Labuschagne I, et al. The impact of oc-

cipital lobe cortical thickness on cognitive task performance: An

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

[37]

Chinese Journal of Rehabilitation,Dec 2020, Vol. 35 No. 12

investigation in Huntington’ s Disease [ J ]. Neuropsychologia.
2015, 79, 138-146.

Seitz R J, Nickel J, Azari N P. Functional modularity of the me-
dial prefrontal cortex: Involvement in human empathy[ J]. Neu-
ropsychology, 2006, 20(6): 743-751.

Yuan P, Raz N. Prefrontal cortex and executive functions in
healthy adults; A meta-analysis of structural neuroimaging stud-
ies[J]. Neuroscience & Biobehavioral Reviews, 2014, 42. 180-
192.

Izci Y, Agrawal B, Ates 6, et al. Superficial vascular anatomy of
the medial prefrontal cortex: an anatomical study[]J]. Surgical
Neurology, 2009, 72(4) . 383-388.

Zannino G D, Barban F, Macaluso E, et al. The Neural Corre-
lates of Object Familiarity and Domain Specificity in the Human
Visual Cortex: An FMRI Study[J]. Journal of Cognitive Neuro-
science, 2011, 23(10): 2878-2891.

Contini E W, Wardle S G, Carlson T A. Decoding the Time-
Course of Object Recognition in the Human Brain: From Visual
Features to Categorical Decisions[ J]. Neuropsychologia, 2017,
105: 165-176.

Jonkman L. M, Markus C R, Franklin M S. Mind wandering dur-
ing attention performance: Effects of ADHD-inattention symp-
tomatology, negative mood, ruminative response style and work-
ing memory capacity[J]. Plos One, 2017, 12(7): e0181213.
Price C J. The anatomy of language: a review of 100 fMRI studies
published in 2009[J]. Annals of the New York Academy of Sci-
ences, 2010, 1191(1) . 62-88.

Azarmi F, Miri Ashtiani S N, Shalbaf A, et al. Granger causality
analysis in combination with directed network measures for classi-
fication of MS patients and healthy controls using task-related {M-
RI[J]. Computers in Biology and Medicine, 2019, 115: 103495.
SuJ, Ban S, Wang M, et al. Reduced resting-state brain func-
tional network connectivity and poor regional homogeneity in pa-
tients with CADASIL[J]. The Journal of Headache and Pain,
2019, 20(1): 103-115.

Zhang H, Eppes A, Beatty-Martinez A, et al. Task difficulty
modulates brain-behavior correlations in language production and
cognitive control: Behavioral and fMRI evidence from a phonolog-
ical go/no-go picture-naming paradigm[]]. Cognitive, Affective,
&. Behavioral Neuroscience, 2018, 18(5); 964-981.

Tkegaya N, Motoi H, Iijima K, et al. Spatiotemporal dynamics of
auditory and picture naming-related high-gamma modulations: A
study of Japanese-speaking patients[ J]. Clinical Neurophysiolo-
gy, 2019, 130(8): 1446-1454.

Heim S, Eickhoff S B, Amunts K. Specialisation in Broca’s re-
gion for semantic, phonological, and syntactic fluency? [J].
Neurolmage, 2008, 40(3): 1362-1368.

Curley I B, Newman E, Thompson W K, et al. Cortical mor-
phology of the pars opercularis and its relationship to motor-inhib-
itory performance in a longitudinal, developing cohort[J]. Brain

Structure and Function, 2018, 223(1). 211-220.



