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The investigation of cerebral activation

for English semantic judgment task in Chinese by fMRI
LI Yong, et al
(Department of Neurology ,the First Affiliated Hospital, Chongqing Medical University)

[ Abstract ] Objective: To determine the cerebral activation patterns associated with processing of English semantic judgment task by M~
Rl in native Chinese bilinguists. Methods: 12 native Chinese bilinguists were divided into two groups with 6 in each group, English-spe-
cialized and non-English-specialized group, and performed English words semantic judgment task, whose fMRI images were collected.
Results: All subjects demonstrated significant activation of associated cerebral regions. Besides classical regions involved in language pro~
cessing, such as Wernicke and Broca areas, there were other activated cerebral regions, including cerebellum, limbic system and basal
ganglial nucleus, etc. The analysis of ROI implied that subjects in the specialized group were more dependent on the right hemisphere.
Conclusions: Left hemisphere dominates in language cognition, although which is also related to the right hemisphere to various degrees.
Two hemispheres work by ways of both dissociation and coordination. It is possible that working strategy of the right hemisphere is related
to proficiency of the second language. A variety of distinctions are shared by each subject for language cognitive patterns.

[ Key words ] Bilinguists ; IMRI (functional magnetic resonance imaging); Cerebral activation patterns

BEA 5 R F Wada SEI0 45 38055 B S 22 g A=
| PET FHEAMITE S EIIR . FHEERAK F
R R EEFRME, TRERIILIR S (MR )
AR [FB NE SRR L IRRINE R HEsh, &
BATAMITEEN LR A LA, BBESEKMY
THETE AL AR R KR 5 v Bh X R HLTh Bk B9 BT
FKFE, 1991 4E, Belliveau&2 % 8 Yk A Bl MRI
FFRRALE R RS, /G MRI k) Z AT A
KIETFHHE.

ERNE. £ F975- ), %M+,
EX 203 o 2RI FT sk

ALK LN MR B R FB, R AW 38 J) 808
2, A RSB RGRRR BE I B R DUE AT 3L
HETOERIAE (AN TR REE X, T
HE I B2 S 2l AP RX B4 43 A B SOUR) K B = 2R ) T4
R, X E G EBATRAE, R 225 R B, N
BRI ZAFE SRR A — BT A

1 BREAEZE
1.1 &K%

12 ZZAE, P HEEEVAMELE LI, FHE
TAL AR EA P ERBITAE , B K PR, %iE


http://www.cqvip.com

212 —

000 http://www.cqvip.com]

ERERAFEIE 2006 5 31 5 218 (Journal of Chongaing Medical University 2006. Vol.31 No.2)

o) H T
‘H' L)

i i Al
VHE AR 8 e A A f
bR URUTS A o o
S
fied i 1y
A L RO

22 5 % hohitiy

I

4ok

RS

LM (1
P < 550
M dmin. 43 12 4140, iru 205
o T AT R O R
VR S A2 e 054787, A B 00 0 e i 1 1
E% . TERIEH I il ST 5 ) PR T 2
i)

ok ddesign )

BT fE f\wf‘

Yt
e G il

FIAS A A HRC LA . i
opeil (TR b i A ) SR P B0 |
Jite
13 Hiks

{51 GE Sigaia Migh %,
R 2000t ,
R A
1L 1 9 ) T fhediis:
I FERE 1%
B TE 60ms, TR 4000ms, FOV 24 % 24,

FE=FLATER T730 3008 T W fife i)
TE 12ms. FOV 24 % 18,

256 x 256

2mm.

MR |1

m level dependent, BOTT )

Sun [l 2
1.4

i 64 x 64

HAlh 450

T Fuametool 41 £ 6 4 il £ B2 il ¢ I
B PR 25 5 A0 /0 e A 785 e 4 R i
it rmru-l £ARHT 1 Tadairach B Tournous <4
PEHUES (BAEET T (b b i T 55 i )
ReLfiEdi it a2 S ‘(6
AT TR A DI BRI 2
=0401 L2001 ) 1915
(] e
HECTTOR

(-
BENAIET T AT HA 3 F, ML)
PRTEA Ay b5 S 55 A1 il
ISR (55 575 1 WL Al (i 5 sy

HikaHr (i 1-4)

/”l A E A (IR S i 5,
Jire 2 K A K o ) ARSI e i
e i fi I SCHMIE AT 0, AR
WJ(;"— {4
SR8 3T A2 A BRI i
HETFAUGL (e g ) g

B

&3

A—AFT W I 57 55 R
SARE . T RMEE  RE R EA

— R T SR 7 A O A
SR FTRAME L FE bR EE L NERE
TR AT 2 B X K 2

*“‘ﬂ%ﬂEErﬂf(;&@ TREMA R AL R
BULEL NS RS A8

4 BB AR URERERIE SRS RN

5375 B, BT A QT T/ S


http://www.cqvip.com

BEEEER K338 2006 &£ 31 %2 2 89 (Journal of Chongging Medical University 2006. Vol.31 No.2 )

£ 000 http://www.cqvip.com|

— 213 —

B 3 B B A AR X3S, A Rl 2
IERX A A AR, B MEERHRE, Lld
S5l A Bk EEIERX A RIHEZER

BT A 3% i3 U b ] s o [ 4 8 L %0
BT E RS

2= %5 F (| 5 %P Broca X FIFH b [l 5 AY
Wernicke X & G015 5 X LA K T0 T /N9 £ 5] F1
% b [EH T REEX .

a2l B E R e EE, FE
Y & T N T e I TS 7 N )2
X AEMEUE S5 K EFRTERA
22 BIABESM(E1.K2.E5)

AL RBILF BT A 2R F3 L 5 A
B BT , T HEAR AR DX BT 43 A AN R 2 i B AR ]
E5 FHREESR, FEREXE L | A E R
BX,HTRR AEENE, IFEAMBNB X R E
TEEBRE 55 B BT o5 DU R A X TS R E i
BAE B AR, [RIES 17 40 1R Ee A

®1 EXFEWAAW RO KRB BT

ZRERS 1 2 3 4 5 6

EEEM 4151% 39.11% 33.79% 53.26% 60.30% 35.24%

®2 EEFELTWAHAAW ROIERTIHSH

RiRERS 1 2 3 4 5 6
KRN 344% 5471% 4185% 17.85% 81.95% 50.00%

47.00%
46.00%
45.00%
44.00%
43.00%

42.00% - A
1 2 3

B 5 HMERROIAEREIHEHR
LIERE 2% 3. 8KKF

3 3t #

3.1 #HuiEw

RIS , 70 M K i 2 BRAS S % U A
ik, EEARBREIEST PR, WERKIES K
( Wernicke X ) A RIZ3NE S F#X (Broca X ), A

T 25 A A 2 BRGEAR AR 5 R 5K 3R - 1965 SRR
% T8 S MR X € fiL B Wernicke-Geschwind
(W-G) BRI IAAESEEST M THH&MNT
RS T A BB R E X, BAEIRIA
K, NP EE X RIES XF BFIE .
A S REE R M TIEE, WA sk
FAREM SR R B SERIKGFEESM
THE SRS, WUEREHHS T, A/ AR
FREE , A AR AR B BR 2 4309,
32 BMEBMRYHGMT SN

XA - =] [E AL B TR B
HAEEEMH, ZMENEER, CHEEIEEHEE.
BREAE LR FERE BT S E T E, AN
E[H ( Brodmann22 ) 5i&& 44 k69, K58
5L Wernicke X, 75 fIFH L B0 %t & & .35 Mgt
AR F AT, UM X A 30E 5 AT AT R A
BIFS BE R BRI R . A 32388 B X B0 , A2 0N
T [l ( Brodmann44/45 ) & £ 5. ¥R # #4 Broca X,
5iES ™4 A X, B H B (Brodmannd6 ) M B 5
FEARESHTAECIZEMTER, HTF/AH
( Brodmann40/39, 335 % I B A1 £ [|] ) 3 5 BLEIE
SiEEFEME SN TEICIZA 2, SRR K
L5 X (Brodmannl8/19) iEWBE S mEBARE
Ko MR RBEA IR, AR BB [E], BT 3C R IX
( Brodmann40/39/22 ) %5 (Y #35 , #EWI W 24 5 & 05 T
AR R (I I R RS ) EEH
X

AL, AR E R W B B A BRI Y
REME, AEALZRENARERR %
&S, Rk, XEZRAE BB T /MK RS
X GRS (IS, 53 E S0 E A {%)
VAR, B M- 55 X IR AT o X BB R 7RI
AR BEE , TTRESE 25 A R0 (4024 5 6.0 31
RE)
33 RBABR 5

KEBS 3212 A0 3 0 T 3835 BRI 4E 45 i 2o ]
KIGERRA LR, G R RAFRBRES 5%
AR R, Tl A 5L WA REFAE AR, 12
B2 EA 3 BIRTRE R DR, T 1 5K 84
P XSRS 1 FINEE WA R H
FRIGEARVRAE), H5 2 BIARBA L EE
YR . BRCEHZIRE A MR B T
RIFRIAESHHENBEMERRTHUE T


http://www.cqvip.com

— 214 —

£ 000 http://www.cqvip.com|

ERER KSR 2006 ££5 31 £ 2 1 (Journal of Chongqing Medical University 2006. Vol.31 No.2)

EL A 2R E A WA BRAL PR i T 3845 B iEE 55
AR X BT AR B A8, ARG M R PUT
BLIEAE S AEAL WL o] B85 ST E B BE AR G,

T RUEICIZEIE, Potter'™ T 80 FERRB HIES
RIEMZHRAER, B A B AR R A & p A AR
R, iR PAR RN A AT E S N T, B
1B S RN AT U O B T R e, R
DA BEER A, BRI ERE S
H IR E A BT . FEESE B R
BEMRE, DUESE MICIZRIER — M RIRBRAR
BRR RIS ERAEIR, 2 AZREK
Bl SmmE TIET  iCIZRIET] B8 £ 15 Bk
SR, HE WRBGT B E L fEE L, AW
HEKFEAMAERYLE . U EOUBHEEN, ¥R —
HFiT,

AELBUFERAIREER, B TREESER
2, R RHET %], IMRI IEAL T & B B
B, \ARBFANESIRERREHE, FS%E
MR~ R, HRTUT KA S ], wEid
Bi&i, BHEREE FEAHEIBE T,
P RB AN R B,

& * X W

[1] WadaJ, Rasmussen T. Intracarotid injection of sodium amy—
tal for the lateralization of cerebral speech dominance; experimen—
tal and clinical observations [J].-J Neurosurg, 1960; 17:266-282.
[2] FREEFEXUTF, AR I ThRE RS IR BRAR BT ST R
REMEREZRE,2001;17:270-273.

[3] B KK, BRER. M E K FR S BE MR R
BROTTE S HERR(T). S BE G PR 25,2001 5 24:65-69.
[4] Belliveau JW, Kennedy DN, Mckinstry RC, et al. Functional
mapping of the human visual cortex by magnetic resonance imag-

ing{J]. Science, 1991 ;254(5032):716-719.

[S] FEYTE. PREMZREREREM. BE. FEREHR
#t,1986;229-262.

(6] FB&us EIEFE. EE 5B N S AP ENE
M. dbE: dEEERKRE FEBFMER REKS LR,
1993;737-747.

71 #8569, 8% 2B %5 ES5ERMMT Rk
WES Y MR JIRERRIR BT AT [1). PAEMCST ¥ 4% ,1999;33:
311-315.

[8] Fiez JA, Perersen SE. Neuroimaging studies of word reading
[J]. Proc Natl Acad Sci USA, 1998;95:914-921.

[9] Herbster AN, Mintun MA, Nebes RD, et al. Regional cere—
bral blood flow during word and non-word reading [J]. Human
brain map, 1997;5:84-92.

[10] Petersen SE, Fox PT, Snyder AZ, et al. Activation of extras—
triate and frontal cortical areas by visual words and word-like
stimuli [J]. Science, 1990;249:1041-1044.

[11] Zatorre R J, Evans A C, Meyer E, et al.Lateralization of
phonetic and pitch processing in speech perception [J]. Science,
1992;256:846-849.

[12] Pillai JJ, Araque JM, Allison JD, et al. Functional MRI
study of semantic and phonological language processing in bilin—
gual subjects: preliminary findings[J]. Neuroimage, 2003;19(3):
565-576.

[13] Paulesu E, Frith CD, Frackowiak RSJ. The neural corre—
lates of the verbal component of working memory [J].
1993;362: 342-345.

[14] Salmon E, Vander LM, Collette F, et al. Regional brain ac—
tivity during working memory tasks[J]. Brain, 1996;119: 1617-
1625.

Nature,

[15] Ding Guosheng, Perry Conrad, Peng Danling,et al. Neu-
ral mechanisms underlying semantic and orthographic processing
in Chinese~English bilinguals [J]. Neuroport,2003;14 (12);
1557-1562.

[16] Potter MC, So KF, Eckardt B, et al. Lexical and conceptual
representation in beginning and more proficient bilinguals [J]. J
Verb Learn and Verb behav, 1984;23: 23-38.

(E#£% 189 %)

peroxide generation in metabolically responsive pancreatic beta
cells [J]. J Biol Chem, 2005;17.

[5] Trembleau S, Germann T, Gately M, et al. The role of IL-12
in the induction of organ—spicific autoimmune diseasa[J]. Immu-
nology Today, 1995;16:383-387.

[6] Rabinovitach Almmunoregulatary and cytockin imbalances in
the pathogenesis of IDDM [J]. Diabetes, 1994;43:613-619.

[7] Takatori A, Ohta E, Inenaga T, et al. Protective effects of

+
+
+
+
+
t
+
+
t

L e e SO S

probucol treatment on pancreatic beta—cell function of SZ-in-
duced diabetic APA hamsters[J]. Exp Anim, 2003;52(4):317-327.
[8] Antonio Ceriello, Enrico Motz. Is Oxidative Stress the Patho—
genic Mechanism Underlying Insulin Resistance, Diabetes, and
Cardiovascular Disease? The Common Soil Hypothesis Revisited
[J] . Arteriosclerosis, Thrombesis, and Vascular Biology, 2004;24:
816.

191 WK, PRz 0. HDL MERSMIAL R P T s SULIER
). EEREERL R 2548, 2000;25:253-255.


http://www.cqvip.com

