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There is a tacit assumption in neuroscience from the genetic to the systemic level, which holds 
that the biological foundations of humans are essentially similar to those of nonhuman 
primates.  However, the recent development of linguistics has clarified that human language 
is radically different from what is known as animal communication.  In my talk, I will provide 
the experimental evidence that the fundamental language processing is indeed specialized in 
the human brain, focusing particularly on the function of Broca's area.  Next, I will summarize 
new findings on the three syntax-related networks including 19 brain regions, which have been 
recently identified by our functional connectivity studies. For 21 patients with a left frontal 
glioma, we observed that almost all of the functional connectivity exhibited chaotic changes in 
the agrammatic patients. In contrast, some functional connectivity was preserved in an orderly 
manner in the patients who showed normal performances and activation patterns. More 
specifically, these latter patients showed normal connectivity between the left fronto-parietal 
regions, as well as normal connectivity between the left triangular and orbital parts of the left 
inferior frontal gyrus. Our results indicate that these pathways are most crucial among the 
syntax-related networks. Both data from the activation patterns and functional connectivity, 
which are different in temporal domains, should thus be combined to assess any behavioral 
deficits associated with brain abnormalities. I will further present cortical plasticity for second 
language (L2) acquisition, such that the activation of language-related regions increases with 
proficiency improvements at the early stages of L2 acquisition, and that it becomes lower when 
a higher proficiency in L2 is attained. These results may reflect a more general law of activation 
changes during language development. The approach to evaluate acquisition processes in 
terms of not only indirect behavioral changes but direct functional brain changes takes a first 
step toward a new era in the physics of language. 
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