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Comparison of the Neural Substrates Mediating the Semantic Processing

of Korean and English Words Using Positron Emission Tomography
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Abstract

Purpose: This study was performed to search the relatively specific brain regions related to the semantic
processing of Korean and English words on the one hand and the regions common to both on the other.
Materials and Methods: Regional cerebral blood flow associated with different semantic tasks was examined
using ["*0H:0 positron emission tomography in 13 healthy volunteers. The tasks consisted of semantic tasks for
Korean words, semantic tasks for English words and control tasks using simple pictures. The regions specific and
common to each language were identified by the relevant subiraction analysis using statistical parametric
mapping. Results: Common to the semantic processing of both words, the activation site was observed in the
fusiform gyrus, particularly the left side. In addition, activation of the left inferior temporal gyrus was found only
in the semantic processing of English words. The regions specific to Korean words were observed in multiple
areas, including the right primary auditory cortex; whereas the regions specific to English words were limited to
the right posterior visual area. Conclusion: internal phonological process is engaged in performing the visual
semantic task for Korean words of the high proficiency, whereas visual scanning plays an important role in
performing the task for English words of the low proficiency. (Korean J Nucl Med 2001:35:142-151)
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Table 1. Activation areas during the semantic processing

Talairach Coordinates

Region (/Brodman area) maximal voxel
X y 2 z number
Korean words
right fusiform / 18 22 -92 -10 313 58
feft fusiform / 18 -28 -86 -6 4.39 1580
English words
left inferior temporal / 20 -52 -30 =24 312 55
right fusiform / 18 32 -90 -4 368 310
right fusiform / 19 58 -68 -16 307 224
left fusiform / 18 -20 -94 -8 407 1171
left fusiform / 19 -44 -12 -18 331 174
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Fig. 1. Areas dlsplaylng increased blood flow during semantic word processing that was measured in 13 normal
people with [’ *0JH,0 positron emission tomography. Images for Korean words (A) were produced by the
subtraction of control condition from semantic condition for Korean words, whereas images for English words
(B) were produced by the subtraction of control condition from semantic condition for English words.
Significantly activated areas (p<0.005, k>50) are shown on three orthogonal sections of MR template image.
Note that bilateral fusiform areas, particularly the left side, are activated similarly in the semantic processing
of both Korean and English words.
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Sagittal

Fig. 2. Statistical parametric maps showing relatively specific brain regions related to the semantic processing of
Korean and English words. Relative activation was obtained in the subtraction of semantic condition for
English words from semantic condition for Korean words. Clusters with a positive significance were referred
to as the areas specific to Korean words (A), whereas clusters with a negative significance as the areas
specific to English words (B). Significantly activated areas (p<0.005, k>50) are displayed on three orthogonal
telescoped views. Note that the specific regions to Korean words were observed in multiple areas, while the
specific regions to English words were limited to the right posterior visual area.

Table 2. Relative specific areas for the semantic processing of different languages

Region (/Brodman ared) Talairach Coordinates maximal voxel
X v . z number
Korean words
right superior frontal / 9 12 52 44 321 55
right orbitofrontal / 11 30 24 -24 312 165
right anterior cingulate / 32 18 40 22 284 66
right Heschl's / 41 36 -26 16 310 188
left middle temporal / 21 -44 -34 -14 333 218
right inferior temporat / 20 20 -10 -36 322 15
left posterior cingulate / 31 -2 -48 34 379 538
left putamen -26 8 -4 3.06 99
English words
right middle temporal / 37 62 -54 -10 3.38 103
right lateral occipital / 18 34 -80 2 288 7

right cerebellum 34 -38 -34 372 59
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