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Research for mechanism of speech acquisition using new generation diffusion MRI
and functional MRI
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Cortical activation and fiber network alternation during speech acquisition
were analyzed using functional MRI (fMRI) and diffusion MRI (dMRI). According to acquisition of
second language, we classified the participants into the simultaneous bilinguals (0-6 years old) and

the sequential bilinguals (7 years older) and compared to data of monolingual control. On fMRI
during second language task, the sequential bilinguals showed broad activation on speech association
area, but the simultaneous bilinguals had restricted activation. On connectome analysis using dvRI,
the simultaneous bilinguals increase number of fibers (NOF) between right putamen to precentral
gyrus, however the sequential bilinguals reduce NOF on speech association areas.

Early exposure of language could induce fiber network to obtain speech function. After paradigm
change of language acquisition, broad cortical activation could be compensated for less fiber
network.
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