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ABSTRACT Objective: To investigate the validity of the stimuli about Chinese character forms in the functional localization
of cerebral areas that response to Chinese characters recognition; to locate these cerebral areas and make a preliminary quantitative
analysis on their properties. Methods: Ten healthy right—handed Chinese University Students (six males and four females) partici—
pated in the study. All participants underwent an ophthalmological examination and no abnormality was found in vision. Informed
consent was obtained prior to the fMRI experiment. Block design was used in this study. The wial consisted of 6 blocks and each
block lasted 32 s. There were 16 characters during every stimulus time, and every character was visually presented for 1s. The
stimulation words were grouped into three types: true words, pseudo~words, and no—words. During the stimulation time, the sub—
jects were asked to maintain fixate on the center of the screen and identify which type of the three the Chinese characters belong to.
The data were analyzed by AFNI to generate brain activation maps. Results: The fMRI experiment indicated that the stimuli of
Chinese true word activated left super and middle frontal gyrus , inferior frontal gyrus (Broca’s area) \left precentral gyrus(BA6 ),
left superior parietal lobule and inferior parietal lobule, and bilateral occipital gyrus as well as the precuneus, The left fusiform gyrus
(BA37), right inferior frontal gyrus, bilateral superior and inferior temporal gyrus, and bilateral cingulated gyrus were also notably
activated. It was showed that the activaton volume in left hemisphere of Chinese true—word was larger than that in the night
hemisphere. Conclusions: The findings in single character Chinese words processing associated with orthography showed that the
experimental stimulus can be used to locate the cerebral areas that response to Chinese characters recognition. The experimental de—
sign combining with fMRI is a feasible and non—invasive imaging method for studying language processing in human brain. The
dominant hemisphere of processing languages is in the left. This experimental pattern is expected to be an effecuve method that can
be carried on the brain functional examination for language disorder patients, and then provides more information for the clinical
treatment and evaluation of prognosis.
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Figure 1 Diagrammatic representation of the experimental paradigm

(block design ). Aiternating blocks of control and stimuli,

each lasting 32 s presented.
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Figure 2a Brain activation maps for single Chinese character (P< 0.001)



_ BREMEYEN

www.biomed.net.cn _Progress in Modern Biomedicine 2007 Vol.7 No.2 - 187 -

b

M 2b ZMRREIRIAT /M Ps 0.001)
Figure 2b the left fusiform gyrus and inferior parietal lobule(Ps 0.001)
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Table 1 The voxels of the activated regions in the

left and right hemispheres(mm3)
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Figure 3 Comparison of the activated voxels between the left and right
carebral hemisphere( P=0.03, the activations are left lateralized) .
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