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Cerebral responses to the visually presented processing of nouns,
m andarin Chinese: A functionalM R I evaluation

A bstract

AIM : To dentiy the braih regbns assochted with the processing ofChinese Noun Phrases (\P), Verh Phrases (VP)
and Adpctive Phrases (AP) with functbnalM agnett Resonance m agng (fI R I).

METHODS: The experimentwas camied out n the Being Anzhen Hospilal, Chnhese Academy of Scences, Key
Laboratory of Language Sciknces and Neurocognitive Engneerng of Jangsu Province from May 2004 o Novem ber
2006. Ephtsubpcts taking Chinese as ther native tongue, h rgphthandedness, were adoptd n thi study. Regbnal
bbod oxygenaton kveldependence were recorded w ith a T,* weghtd gradentecho phner magihg EPI) sequence
whik the subpcts sikently read stin ubton of NP, VP ,and AP,whch were three bast chsses ofChnese contentwords.
The EPrim e softvare was used © controlthe stin ulipresentatbn and force the subjpcts © read the words procted on
the optralrefector. The experim entwas consited oftvo scanning sessbns and each sessbn contained 9 bbcks of
stin uli. Each bbck was com posed ofthe sam e type ofstin uliand oreach type ofstin uli, they were grouped nto our
bbcks. A SEmens 15T superconductor MR machine was em pbyed © conduct the scannhg according © three
sequences. Foreach subpct, we colectd a hgh resoLtbn 3-dimn ensbnal anatom cal m age ofentie brah, tree
functonal EP I im ages and an bcatbn m age. Forthe EPI im age, the tin e of repetiton was 100 ms. A whok bran EPI
scan was conskted 0f20 skces, with each sice of5-mm thick pus 15-mm gap. Feb ofview was 220 x 220 mm , w ih
the resoliton m atrik 0T64x64 pkel Analsk of functbnalneuroim age softpackage was used for data analsk. The
difierence ofbran regbns assochat with NP,VP,and AP hdcatd the brah regbns ofword processing.

RESULTS: Sk subpctswere allnvoled n the resultanalyss. Reading ofChhese phrases ekcied a hige setofbrain
regbns, nclidng Eftsuperor,m ddE and nferor fiontalgyrs, Eftsuperbrand m ddk &m poralgyrs, chgubt gyrs,
and som e regbns h the rghthem Bphere. Those regbns were diferentandAroverhd fordiferenttasks. The contrast
ofreadng NP with VP and AP reveakd a hgherbran activatbn n anteror chgubt gyrus, rght nferor fontal gyrus
and anterbrpartofbihtralfrontalgyrus.

CONCLUSION: The processing ofdiferent types ofChinese phrases (NP, VP, AP) entaib htensivel overbpped bran
areas, the activatbns ofthese bran areas are higher n NP than in VP and AP .M oreover, the chgubte gyrus appears ©
be critcalfor the process of NP . D ifierentChinese phase processing depends on the diflerence brah regbns.
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