
重庆医科大学学报2∞8年第33卷增刊l ( JoumaI of Chongqi ng Medi ∞l Un．Ⅳe鸭时2∞8．VoI ．33 No．s1) 一55一

临床研究 文章编号：0253—3626(2008) sl—0055_05

Aut I i t or y cer ebr al act i Vat i on

l ear ner s

pat t erns of Chi nese Engl i sh

by眦 RI

SHEN’r on窖。HU zi—ckn营，Ll Yon窖，zHANG Yon营，XI E Pe培，Lv f奶 i nj 。LUO T歆t n—you2，MU Ju毋

( 1．仇p硎榭m矿E，讲b也S幻^蝴，舭mm如，以＆以洒‰如e您咄mo嘲i 愕4删J；
2．Dep州脚m旷肫Ⅱr o抛y，舭胍￡彬Z砒d舶印i 列，Cb唧i ng胁d如以‰劫e阳饥‰，研i 昭4DDD，6；
3．＆‰f矿而形堙即L彻肛q酽s，勘山^叫es￡‰西e巧妙0，Poz如幻以＆诂耻e md L删，傩。嘲啦g 40JJ2D；

4．Dep删胱m矿R0d幻如昌y，舭只倦f硝f 妣d舶印i 删，吼o，l ggi ng^知批nf ‰如e邝渺，‰n钾i昭和DDJ6)

【Ahst r∽t 】O电细￡劫e：T0 i dent i 母t he cer ebr al acti vat i on pat t ems鹊soci at ed wi dl t he processes t l I at occur dur i ng vi ewi ng chi nese

and Endi sh words i n nat i ve chi nese Engl i sh l e锄er s．讹 列t Dd吝：12 r i ght—handed chi nese En— i sh l e帅el 暑weI ．e di vi ded i nt o t wo

gmups equal l y，namel y En—i sh maj or s and non—Endi sh maj or s，and t ook semant i c j udgement t asks of bot h En斟 i sh and chi nese

wor ds，f 砖whom t l l e f MRI i mages wer e coUect ed．觑sz以括：To v捌ous degr ees，al l suhj ect s demonst r at ed acti vat i on of 嬲soci at ed

cer eb矗I r egi ons i n bot h hemi spher es粕d t I l e l eR hemi spher e actj vat i on was more si gnmcant f 矗most subj ect s．Except f or cl 鹊一

si cal r egi ons i nvol ved i n l anguage pmcessi ng，such鹅 wemi cke ar e鹊蛐d B矾：a areas， t } l er e were ot l l er act i vat ed cer ebml re—

gi ons，i ncl udi ng cerebeUum，l i mbi c system锄d b髂al gandi a nuckus，et c．To sumup，t her e wer e印par ent over I印f or cerehml

act i Vat i on di st r i but i on and no spec佑c pmcessi ng ar e鹊f or hot h t嬲ks．The舳al ysi s of ROI ( re舀on of i nt erest ) suggest ed山at sub—

j ects i n speci al i zed gr oup were mor e dependent 蚰r i ght hemi spher e to perf b舯En出i sh wor ds t ask．c：D访咖昭∞∞：L明guage cog．

ni“nn i s domi nat ed hy l eR hemi sphere，whi ch i s ako shar ed by t l l e r i ght hemi spher e to var i ous degrees and t hus t wo hemi —

spheres work by ways of bot h di ssoci at i on aI l d c00rdi nat i on- I t i s possihl e t hat worki ng str ateg)，of t he r i g l l t hemi spher e i n Eng．

1i sh t ask i s r el at ed to pr胡ci ency of山e second l anguage．A v撕et y of di st i nct i ons ar e shared by each subj ect f or l angI 】age cog—

ni t i Ve panems．

【Key wor ds】Endi sh k删er s；Funct i onal ma印et i c reson舳ce i magi ng( 蹦RI )；D0mi n锄ce；cerebral acti vat i on pat t ems

【D0cument c0( j e】A

1 I nt r Oduct i On

弧e l i nguj st i c st udy i s 0f much si gn雨cance i n 印pr e—

hendi ng advaJl ced co印i t i ve ac t i v i【y of human bei ngs．Pmb—

l ems such 鹪 Vi ml ence，t r aumat i c ∽cl usi on and weal ( pr eci —

si on have been f ound by me柚s of Wada t est【l 】' dest r oy cas—

es，neural el ec仃ophysiol og) r or PET t echni que 粕d so 蛐 ，

whj ch have been t radi t i onal l y ad叩t ed t o st udy l i ngui st i cs．

Funct i onal ma印et i c r esonal l ce i ma西ng( fMRD i s b鹪ed 0n comh—

i ng t l l e neuml act i v i t y wi t l l hi gh r esol ut i on magnet i c r eso—

naI l ce i magi ng，so mRl i s t 11e st udy method whi ch c肋 l o—
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cate hum蛐 cerebnJm seni or cor kx act i vi ty cent er pr eci sel y

i n l i vi ng or gani smB珥and i t h嬲been mast er ed by hum肌be—

i ngs now．Si nce BeUi veau 14】and ot her schol ar s uti l i zed MRI

t0 st udy vi sual cor Iex f br t he f i rst t i me i n 199l ，f MRl has

been wi del y used i n l i ngui st i c st udi es．

Bi l i ngual st udy i s one of t h hott est i ssues i n l i ngui s—

t i cs． Cu兀．ent l y，i t mai nl y concems t I l e di f f _er ences and simi —

l 删t i es 0f di st r i but i on mode of h小ngual act i vat ed cer ebr al

r egi ons，粕d t he wnrki ng s咖t egy( par t i ci pat i on ext ent ) of r i ght

hemi spher e when L2 i s pmcessed．Chi nese，as明i deographi c

l angt l age，h鹊 compl i cat ed 2一di men t i onal stnJctur es． Un“ke

such al phabet i c l anguages酗En加sh，t I l e 8 peech s伽nd，i n

Chi nese．cannot be abst I· act ed f南m i t s I ．oHn．The associ at i on

of sound and f确i s wea ker t han t hat of {．o硼肌d me锄一

i ng嘲．r 111i s di screpancy may百ve r i se to di 妇Fer ent acti vat i on

modes 0f ce r ebrd re舀ons． Usi ng f uncti onal magne“c r eso—

naJlce i ma百ng，t he exper i ment ad叩t ed 叫di t or y sti mul at i on，

whi ch i s l ess used by ot I l er exper i ment s possi bl y hec舢se
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t he di screpancy of v i sual per cept i on bet ween Chi nese aI l d

Endi sh i s t o be avoi ded，and t ook semant i c j udgment t asks

of bot I l Chi nese and Endi sh words i n or der t 0 expl or e t l l e

cer ebml acti vat i on pat t ems of Chi nese Engl i sh k枷er s，
l e锄 t l l e di st r i buti on of r el evant conex act i vi ty cent er aI l d

know t l l e worki ng s的t egy of bot h t wo hemi spheres， f南m

whom t l l e f MRI i mages were coUect ed．

2 Me廿10dS and mate r ．aI S

2．1 Subj ect s

ne pani ci paJl t s wer e 12 heal t I l y，r i gl l 卜h锄ded，n“ve

Chi nese En豳h Le踟er s，wi t h agesⅢgi ng f mm 2l t o 40

) rear s ol d．They were di v i ded i nt o t wo gmups：Engl i sh r naj ors

gmup al l d non—Endi sh maj or s gmup．Endi sh maj or gr oup( 3

mal es and 3 f emal es) had 5 Endi sh—maj or under gr a( 1uat es

wi t h TEM8( TEST FORENGLl SH MAJORS．BAND 8) cen证

ca上es 肌d 1 col l ege Engl i sh t eacher． Non—Endi sh maj or s

gmup( 4 maJes and 2 f emal es) were compr i sed of medi cal gr a

duat es wi t h CE7r 6(COLLEGE ENGUSH TEST，BAND 6) ce卜

t mcat es． AⅡ subj ects， Chj nese Engl i sh Le枷ers，were con—

f i rnl ed r i g} l t—h粕dedness新t l l st al l dar d 1弘 l e I nvest i gat i on

觚d had st udi ed Endi sh i n j uni or mi ddl e 8ch001． AU sub—

j ect s di dn’t have hi st or y of nervous di se踮e明d ment al di s—

e黯e and had no肌al he枥ng舳d wer e c00per at i ve vol untar i l y．

2．2 Desi gn Met hOd：b10ck desi gn

111i s exper i mem ad叩t ed audi l or ) r st i mul at i on． 卟ere

weI．e Chi nese char act er s t ask 粕d Engl i sh words task， i n

whi ch t he subj ect s were r equi r ed t0 l i st en auent i vel y粕d t o

t r y t o印prehend t l l e mea而ngs．Each t 嬲k w鹊i mpl emented

f or 4 mi nut es埘t 11 l 2 hl ocks．Each bl ock l 鹪t ed 20 seconds．

F0r each bl ock of l i ngI l i st i c t 鹅k，肌En班sh word or a Chi —

nese Charact er was br oadcast ． Hi gh—f } equency， subst aI l t i ve，

粕d t wo—char act er woHl s wEr e sel ect ed 6um Di ct i onar y of

M0dem chi nese Fr equency，舳d Hi gh一6哪uency and 8ub—

st anti ve Endi sh wor ds were sel ect ed f而m New Concept

Engl i sh． Al l t l I e l i ngui st i c mat er i al s wer e r ecor ded i n com—

put er i n adv粕ce粕d wer e broadcast by m姆 l et i c reson粕ce

audi o syst em accordi ng t o des i gned schenl e．Passi vel y l i sten—

i ng t0 t l l e r hyt I I m of sc蛐ni ng of f MRI sen，ed鹊t I l e h酗e—

l i ne c∞t ml t踮 k． A seri es 0f f unc“onal MR i mages wer e

coUect ed whi l e l i nP： I l i st i c and basel i ne cont r ol t嗣峙ks wer e al —

t emat el y bmadcast 鹪f ouows： b鹊el i ne—Endi sh wnr d—h嬲el i

ne—Engl i sh wor d，or b器el i ne—Chi nese chamct e卜b船 e—

Hne—Chi nese chal - ac“ ：r．

2．3 Funct i onaI I magi ng

ne exper i ment couect ed i mages 蛐 t } l e CE Si 印a

Hi gh8peed MR／ i l ．5T supeT℃onduct i ng MRI machi ne of

Chongqi ng Medi c础Uni versi t y．Tl WI anat omi cal i ma|昏es wer e

coUect ed wi t h a Fast Spi nni ng Echo ( FSE) sequence( TR=2

000ms，TE=12ms FOV=24×18，sl i ce t } l i ckness=8mm，gap=2mm，

mat r i x 256×256) ．Bl ood oxygenat i on l evel dependent ( BO LD)

f unct ional i mages were t hen af ：qui red wi t 王l a si ngl e shot

Pl ane Echo Li st ( EPI ) sequence( TR=4 000ms，TE=60ms，FOV

24×24，sl i ce t 11i cknes8=8mm，gap=2mm，mat r i x 64×64cm)．A

t otal 0f 512 i mages wer e acqui r ed i n each of t I l em．

2．4 Dat a anal Vsi s

Dat a anal ysi s w鹊 per f bmed usi ng Funct ool sof twar e．

ne f unct ional i mages wer e r egi st ered t 0 t l l e 3D st mct ur al

i mages明d noma】 i zed accordi ng t 0 t l I e st andard coor di nat es

def i ned by 1Ⅵai Lach锄d Toumoux an嬲so艄t 【' check锄d

col Tect f ．0r mot i on art i f act s or v积肌ce i n t } I e si zes( ) f cel℃一

bmm．The r ef er ence wavef 0珊 ( 6 square waves) was made

accordi ng to t 11e ser i es of t | l e l i ngui st i c t asks，舳d t he com—

par at i ve anal ysi s w鹅 per f bml ed bet ween 出e t i me— i nt ensi t y

cunr es and t he r ef er ence wavef oml at ever y pi x el ． Pi xel s

meet i ng or exceedi ng a con．el at j on coe佑ci ent of 0．4( r=O．4，

p<0．01)were consi dered髂rel i ahl v嬲s∞i at ed埘t h t h l i n—

gui st i c t 目峙ks．The act i vat ed pi xel s weI ．e f i nal l y super i mposed

on t l l e粕at omi cal i mages t o pmduce t l l e acti vat i on maps．

3 ReSuI t S

3． 1 The di st r．but i On mOde Of act i vat ed cer e—

br aI r egi Ons

In 1) oth Chi nese and EngKsh t asks，al l subject s demon—

st rat ed si gn谕cant acti vat i on 0f 鹬soci at ed cer e br al r e百0ns

( Pi ctur e l ，2，3，4) ．

Hear i ng cort ex 舳d 忙mporal l obe：al most aU subject s

demons眦ed acti Vat i on of bot h super i or t emporaJ g)rr us

(Bmdm粕n4l ／42／22) 粕d mi ddl e t emporal gynl s( Br odmann21)

and t he maj ori t y dem蚰st rat ed ac“vat i on of i nf er i or t empoml

g)，九l s( Bmdm粕n20)．

Tr adi t i onal l 锄gI l a驴zone：t here were act i vat ed cer ebr al

r e萄ons i n t l l e poster i or pan of t l l e l曲i nf er i or 舶nt al gyms

(BmdmaI l nzM／45)， t l l e poster i or par t of 8upe—or t emporal

g) rms(Wemi cke a陀a)，t I l e aI l gul ar g) ，ms“i 疵r i or p删et al

10bul e舳d me supr amargi nal g) rms( Bmdm肌n39，40)．

0t her r elat ed cerebml r egi ol l s：di 矗毫r em subject s demon—

sn．at ed∽t i vati on of 晰h supeTi or胁n诅l 科11Js(B剐m龃n9，10)。
mi ddl e舶nt al g)，ms( Brodmann46)， i nf er i or 舶nt al g)，ms，pr e—

cent r al肌d g) r mspost cen的l g)咖s( Br odmann4，3．1．2)，super i or

p删et al l obul e(Bmdmal l l l 7)，hi ppocampus，parahi ppo campal

g) r ms，i nsuL盯 l obe，ci ngul at e gynl 8 ( B删1ma nn24，32／31) ，

锄ygdal oi d body，occi I ) i t 0一tempo同 j u nct i on(Brodm蛐n37)，
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0cc磷t ai l o吣co謦us 一藏黼 pe西面er y，p黼s翻at e a艄a

(B”0dm籼18，19) aI I d∞∞．
A f ew subj ect s demon8t rat ed act i vat i on of cel - ebeⅡum，

ee躺睡秘痿i o致，渤鑫拯n珏cl燃s鞠d∞傩，
3．2 AnaI ysi s of ROl ( regi ons 0f i nt ereSt )

攀t i蛋1．T沁ce粉b蹦 粒蛀v扣
蜘n mode 慨t r i but i on 0f

o№subj ect 0f舯n—EngHsh

瓣鑫j or，f }o礅w掰ch耋 l col l 重 畦

be 妇r Ved t ha耋g哪' er i or

懒mpoml gyr峭and mi ddl e

抛mporaI gyr us and r i ght

稳豳 l e燃 l el l s wel 譬 a磋一

Vat ed when t b孵subj ect t 的k

t he Cl l i l l ese w" r ds t盈略 k

F硌2．1’沁ee揩b强l ae娃v孙

矗on l node di st r i but i onof

帅e subj e“of 肿n—Engl i sh

聪面or ，l如搬wl l l ch l l co娃耱

be o随erved缣at 鳓per i 棚?

t empo嘲龄r I 博and mi ddIe

t emporal gyr I璐and basal

窑angl i awel I e雠耋耋V8鼍e硅wl 艳蕤

nl e subj ect t ook t he嚣ng—

Ush wor ds tagk．

骶chose bi 王8敞越sup商of 蜘mpo蕊舒nl s黼d mi ddk

t emp( ，黼l 鄹’ms嬲t he r egi o璐of i nt er船t and d椒enl l i ned

t I l ei r voxel s．The r el at i ve r at i os of vox小of r i gI l t ROI t 0 t I I at

。f Ⅸh玲f 藤ROl we她。窿eub圭e纛拍e鞋重圭l e雏巧ee像辆汰氆e

ehi nese鞠d En垂i sh鞠隔k8础渺畦v由．

弼g。3．11 w嚣t k鼹粒b唾
act i vat i on mode di sh唷bl l 一

廿。肿f 伽e subj ∞t of Eng-

l耋sh maj or wh雌l l l e g糕b—

j联：耄t ook C| l i珏ese w佣．蠡

t ask

Kg菇． 薯融ee辑b穗| ae蛀一

vaHon l node di st r i but ! i ono f

o耻舢bj ecI of Engl i sh ma一

如r，瓤隰whi 幽i t e删娃be
obserVed ng弧maj o—t yc—

er ebr I aI nI ode were acnvat _

ed，especi aUy t he t emporal

r e蛋 。琏箍精 疰薹e髓 l ef重ce辑b疆

l mode、ver e act i vat ed when

n地 洲bj ect t ∞k EngI 自m

wor ds翻峪k

Tabl e 1．Voxd pe挝en锄黔of t k r 耋痔 t h豳豳曲e糟Rol of黼舻Engl 赫m硒。

颡番5．露糟建张糟ge硼秘l 辫f 程n托ge醇r穗囊t k嘲b

spher e ROI 1．non—Engl j sh maj or 2． En垂皿sh maj or

3．over枷

7I -he t abl es甜l d me char t above demon st ra协：1．1ef t

hemi spher e was t 11e domi n朋t hemi 8pher e when也e m面odt y

sl重巧ee| s锄耘chi nese黼穗s强d嚣魏誉{ s囊 硎畦s妇kg．2。硅e
subj ec协of non—En幽8h maj or showed gr eat er voxel percem—

age of “{； I l t R01 when t hey t ook Chi nese wor ds t asks t han

when鼍| l 盼d谴En垂i 硪wor ds t鹊ks，3。骶l e subj ect s 0f Engl i sh

ma玲sh瓣ed矗掰er V暇ei percen扛学《r i垂t R01 when l hey

t 00k Chi nese wor ds t a8k8 t I l aJl when tI l ey di d En西 i sh wor ds

tasks． 4．0n bal 硼ce，au subj ect s 8howed l o’ver voxel pe卜
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cent秽《矗曲t ROl when也ey锄k Chi nese wor ds陆ks

蠡鞠whe魏l bey d穗嚣n蘑 i 蘸w8蠢s量￡ l s荻s，bul 氇e羚w氇s si g-

ni f i cant di归 fer ence between t he En斟 i 8h maj or gmup and t I l e

non—En甜i gh maj or 99．0up．

4 D18CuSSl On

The pr el i mi 衄r y an越ysi s of f l i s糠but i 佣mod嬲0f ac t i—

v8艳d ee凇b糟l 耗器娜s瓤氇e exper主me难螽ow礤凌敷狮ex—

cI usi ve cer ebr al r e舀on had been f ound ei ther i n t he pm—

cessi ng 0f Chi nese words t a sk or i n t he pmcessi ng of Eng—

l i sh wo穗$t ask，t l l a主mos￡cerebral r e菇ons r el酏ed如办e

phonol o群eal a玎d sem掰娃i c pl I ) f：essi ng were aet i val ed，and斑at

suhj em have gr eat i ndi vidual di 舭r ences i n di 8t舶ut i on

modes of act i vat ed ce肥br al r e舀on&Gener al l 弘t hem was no

si 酗i Se黼￡d黩：豫nee抽 小e蠢i s斑b蛙棘傩翔odes《ac￡i 警at 赢

cer eb豫l r e矛ons when subj ect s《ei t her En毒 i s}l m《or or

non—Endi sh maj or t ook bot h chi nese and Engl i 8h wor ds

t asks．The r e8u1￡may妇an赫ut e to t l l e exper i ment u8i ng

a珏馥 。猡嬷m珏 波i 。拜 ，i 摊w魏 i eh a玉| 纛i 幻 猡一糟l a| f囊联 澎蝴s黜
act i vat ed by audi t or y p舭hway，t hus avoi di ng t he t he di 蛀．er ent

mechani 岛m of acti vat i on pat t ems caused by t } l e vi sual d近b卜

ence be￡ween Chi n￡se and En瘿 i sh w霸dng gyst ems，A王so，t he

si m蠲e匆of l he de猢nd《‰b撼ay矬ol di scl ose氇e d瀣

er ence 0f t he undedyi ng processi ng mechani sm 0f bot h Chi —

nese肭d En—i sh l i ngui l =I t i c t aLsks．St iU pm babl y，i t c舳be

躺er主bed妻o sma王 l sampk si ze，or no d躏f efence of di s砸bu珏on

modes《≤把t i vat ed cef毽br al r egi ons w瓤en Chi nese a娃d E珏g—

l i sh l i ngui st i c ta sks were taken．

Al most al l subj ect s demonst ra№d act i vat i 帅0f bi l at e试

s珏p一种 搬n筘癌gy掰8鞠d m遁dl e埝mpo蠢gy珧8，转羲i 矗

areas ar e 0f gr eat i mpomnce 诗 t | l e 卸di t or y i nf 0黼al i on

pmcessi ng，and t he l eR 0f whi ch area8 ar e 0f gr eat er i mpo卜

t al l ce i n phonet i c锨mski on，seⅡ．re阱l at i on粕d i nf oml at j on

exc至18nge藐t wee珏凌e ee耗b掇l | | ￡翔i sp瓤e潲鞠．}囔鳓蛾主c鞠采一

ysi s i s done佣t he l撩superi or t empo越影ms F删( Brod—

m粕n 22)．t l l e back 0f whi ch i s Wer ni cke area．Pi t eh and

t one ar e per cei ved and粕al yzed on t } l e r i ght supedor t em一

弦菇努黼8‘琏1“。硅e黼t i V蕊。珏蠢b漱t e商t e擞po溅r e矛。珏s

con℃sponf l s t o t he audi t or y st i mul at i on we adopt ed． Mean—

whi I e， semant i c j udgment i s accompani ed wi t h aut onomous

phone￡泌ac痼，毪60n。鼹l i s r egul l ha8 some啦i ng i n eommon

诵t } l “uni Vef s重speee| l ∞娃nd”f 121．麓醐y subj ect s demonst 嚏蘸

act i Vanon of f mn诅l l obe，espec圳y mi ddl e舶nt al gyms明d

i nf 确or 舶ntal gyl l l s (Brodma衄44，45，46)，i ncl ud i ng g州

翘d翔ed斌细曲d秽ms．8粼：a am＆主n氇e l 毓涮赫or

确nt al 鼢朔s (Brodmann44，45) i s i l l vol Ved i n t l l e l 栅gl J孵

pr oduct i on and mi ddl e舶nt a王gyn王s(Br of l m黼n 46) i s i n～

V蘸V藤主珏蠢e p蚤oHc髂si 甥《a差￡黼 | { o珏嬲蠢wor ki 琵memo猡。

some subj ect 8 demonst rat ed act i vat i on 0f i 如ri or p蒯e“

l obul es (Brodf nann 39，40，i ncl udi ng supr am嘲nal gynl s aI nd

angul ar舒r us．)，详hi eh area，黼珏妇．at啪r eponed，Was r el a刚

wi 蠡 p} l onet i e s幻r 珏ge an纛 wo纛i ng memo疆 躲141． sn蠲eet s

demonst 胁蹦act i vat i on 0f∽ci pi t al l ohe Corpus St r i at um p眇

“pher y(BmdmaI l n l 8／I 9)，whi ch ar ea was r el at ed wi 出vi 8ual

鼗ssoc i a量 i on。 A p＆nomenon wo地y 《 no 娃ei 甥 was 墩箍l

8u协ect s demonst r at ed si gn西cant ae6va￡i 。n 0f cer ebr al cort i c矬l

棚l i at ed T．egi on8，such as med；al gyl l Js of occi pi t aJ I obe and

t emporal l ohe，j unnti onal zone of t empo划l obe aI l d pari e￡al

l o&(B捌ma鞠4粥多忿2) an蠢瓣on．whi eh a憋黼羲蠢豫18l i 。牲

wi t l l i nt egrat i on《Ver sat i l e sen80ry i 旆rmat i on (e． 昏 vi su胡

gense，audi t i on，somat i c sensat j on) ． Al t hough t her e was mere

audi t or y st j mul 舭 i on，many ot her r elat ed r e鳟ons pl ayed a par t

锄癌e e嘲溅糙印eess《 l i n静i s| 主e重asks法国e ex弦彝m黼￡

i n var yi ng de黟ees船a r esul t of i nt e画t y黼d coor dinat i on of

br ai n act i vat i on．The acti vat i on 0f cerehml mgi ons ment i oned

娃量mVe pmmf烛d t h8t 幽ere we他。出er ac蛀val ed cer ebr a王糙一

番傩s 法 ( 1i =酲麓辩nt degrees excepl f＆蠢assi c窿f e孚ons i n—

vol Ved i n、l anguage pr ocessi ng，such 舱 Wemi cke ar ea跚d

Br oca are旷 ．

1t W勰f o娃稍ma| seve酬ee抡如l r e舒ons鞔 re ae蠢val—

ed，whi ch ar eas bad l i t哇e r el al i on硒蠡l i ngHi s娃c cog| l 越。娃瓤

cl assi cal t l l eory． One obv i ous phenomenon w鹊 that maJl y

8ubj ect s demonst l - at ed ∽t j Vat i on of basal 黼n趟i a ( such 删

ce羚bf 曩i瞥 臻毋i o魏，e8珏da| e珏Hel I e{ 王s)， l i 翻玉主c sys |鼬 ( s珏eh矬s

hi ppoc砌pus，p甜曲i ppocampal gyr us，ci ngulat e gyms，硼y扩
daloj d body) and i nsul 盯l obe，嬲wel l船cembel l ums．I n t } l e

exper i ment，some subject s 矬por t ed t hat t hey wer e pr one t o

糖瘫er 量o f ead si | e珏鞋y wh e臻 l i s l eni ng辆w翻畦s。￡e豫&囊啪

and t l l al amu8 pl a yed a part i n t 11e pl anni ng and program—

mi ng of vo l untar ) r act i vi ty l悯． “mhi c sy8t em had r el at i on

wi t h hum翮em越i 渊 (anxi e重y， t ensi ∞and f邕ar)，l no娃vat i on’

8犍e确蕊，an莲驰。羲，鞠d雄t kse鑫l c| ors pa难ei 辨kd法艄莲

施bct ed cogni t i on．Ther ef or e，l i mbi c syst em was supposed to

be act i Vat ed on t he gmund t hat some subj ect s showed sl i 蜘t

f e毪r藏anx i et y．差t w勰即韩si bk也at hi pp∽嬲t pl l s，p雒ahip—

pf辩ampal gy瑚s，ei ngl】l a耋e gynl s had糟l a癌on w潍wo矗i ng me

mory of l i ngui st i c cogni t i on．1he acti vat i on of cer ebr aI m一

西ons，on t l l e one h锄d，probabl y h鹊rel a“on wi t h t I l e i n一

撼勰主c process巍g鞠ech蹯i sm馥 i n{垩 i V遗珏 奎s i n l i n辨i s矗e e咿
ni 60n，龃d豫f l ect s t } l e pF0f i und eompl exi哆and di ve瑙妇of

co印i t i ve act i vi t i es of hu man bei ngs．

The anal ysi s of ROI showed some common ehaf act ers．Tb

黼黼up，12鞘秘ec瓤de氆∞s| 猕l 崩g犯a耋er ex协靛t 《p糠i ei p糕一
t i on 0f —ght cer ebmm wh跳mey t 00k En幽sh words t躺 l c
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幽粕矗ey di d Ch i nese wo耐s t ask．However，l 王l ef e was c隧 二

f er ence bet ween subj ect s of En甜 i sh maj or黼d t hose 0f n㈨一

EngI话h f naj or．I n t he non—En斟i sh maj or s拶的up，5 subj ect s

绷l of 6 de粥ons溉碰l 删眺ex靶珏l 《泌藏嚏幽∞《纛痨l
cerebrum when mey加nk En斟i sh wol ds埝8k出an t11ey di d

Chi nese wnr ds t ask and t l l e m8ul t of t l l e except i onal subj ect

may be accot l I l l ed蠡H by hi s p黼ci ency讯Endi sh．Whi l e
颡瘙e En密i s瓤m磅。嚣g∞毪p，毒s珏毯ee| s o哦of 6如粥供卜

s咖 I ed gr eat er ext ent of pani ci pat i ∞of r i曲 t cerebnl m when

t hey t ook En甜 i 8h wo—s t ask t h卸 t hey di d chi nese wor ds

l ask。so di d锺subj ects( i ncl t l di ng one subj ecl who l l 藤

曲vi ous蠢垂l domi 髓nt kmi s汕e豫) ．co蕊n驴ncy or n∞essi—

t y? Sma l l er sampl e si ze or cri t eri on 0f measurement ( ROI

V∞【el per centage《r i 曲t ce懈bmm)?Funher r e sea∽h has

y娃圭o}跨d鳓e孙岛r e eo鞋el 娃《ons ar e made．

One mo弛no西ce曲l e phenomenon was融at subj ect s衔t h

bet t er apprehen8j on( i n ei t her Chi nese or En斟 i $h wor ds t ask)

demons吼t ed mor e aggr egat ed act i vat i on of cembml r egi ons

黼d l 侧ef审oxel i 瓣．ce羚穗ge，黼蠢萌ee嘲髓，墨弧e潮鼯 | l 撙ay
r esuh f bm 幽e hansf o册at i on bet ween deel am“ve memor y

粕d non—declar at i ve memory(删ect i ve memory)【l唰． “ngui st i —

cal l y eompet ent subj ect s may be adep￡at挑 珏eet i ve memor y

撅瘪e speei 鑫ea| 重。 魏and叠) s糖∽l i on蠢phon娥i c a珏d sem黼纛e

mpr esent at i on of memor y so t l l at r el at i vel y f ewer but more

孵gat ed cer ebr al r egi on8 were act i vated． By cont r嬲t ，some

o瘙er su巧ect s，撅some ex把nt，depended mo糖 。珏abst r ael 主 张

of 糟pre8ent at i on《dechr al 主ve me翻I or y，i nvol ved more ac矗ve

aI l d subj ec“Ve awar eness， 锄d to ok up mor e cer ebr al re一

80urces．As a r esuh， t11e acti vat i on 0f r el at ed cer ebr aI r e西ons

煳弛b矗vel y$罐￡弛划懿d d溉蒯。
’I ' 量le sal 弧pl e si ze was smal l ；the董静 was uncon—

t r ol l abi l i t v 0f cer t ai n v撕abl es：f MRI i 8 not f ul l 乩l o

黼t echni c文l y；and hum黼 l i ngl l i st i e c唧i l i on i 8 of

p巅6und eompl ex匆。 Her e法，氇e concl l l s i ons whi eh

have so{．ar made needed ￡o be f hnher veri 矗ed．

The gradual pel { I ect i on of f MRl ，and t he nour i shi ng

devel opme拄￡《eo铲i ￡i 摊psyc魏ol o彰， i瓣 l e孵￡硝w{凌
such el ect r ophysi ol o西cal t echni ques as EEG，ERP，

PETMEG and NI RSand i ngeni ous experi ment al de—

si 辨矗praxi ol o融识l l sh甜l i 垂l 熊越d o妒n袅

broad wi ndow协human co算皿i t i 蛐．
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