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Distinctive neural basis of anatomic imitation compared with specular imitation
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F 1 EREEM v, MEMICH T AFELEESME (P < 0.001 uncorrected, N =11)
R Location BA MNI t voxels
X y z
R superior frontal gyrus 10 24 62 —4 6.19 48
R 11 22 50 —8 5.19 48
L 9 —22 48 34 5.26 20
R inferior frontal gyrus 8, 45, 46 54 24 22 8.42 567
1= 44 —48 12 18 5.74 52
R middle frontal gyrus 6 26 12 46 6.72 567
R e} 42 34 24 5.86 567
R 10 42 54 18 5.33 T
R 12 36 38 =12 5.83 26
L 9 —48 8 38 4,37 10
L 10, 46 —32 42 2 5.55 107
L 10 —32 50 —2 5.06 107
L 10 —38 56 8 4.36 6
L 10, 32 —36 40 10 4.66 107
L B8 —12 16 50 4.4 6
L medial frontal gyrus 8 —10 32 46 5.23 28
L inferior parietal lobule 40 —64 — 34 32 4.26 1
L 40 —62 — 30 32 4.24 1
R precuneus 7 20 — 68 32 4.96 18
R 19 48 —72 34 571 27
L 7 —14 — 72 40 5.36 43
L inferior temparal gyrus 20 —56 — 50 —18 5.4 17

RAFINIKBFEERT (L=%%8 R=H%H.
Location i& 75 & /4 BB 75 #61, BA = Brodmann area, MNI =
BHREOEREETT (1> 4.15).
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FORESIZRIE LT AIREESD 5,
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%2 AFFERABLIUEFERICET 2SN vs. SEHOE T LA
(P < 0.001 uncorrected, N =11)

PREIRN vs. SEAEM (EFERR)

L/R Location BA MNI t voxels
X y z
L superior frontal gyrus 8 —14 34 60 5.2 24
L medial frontal gyrus 8 —g 40 48 6.78 125
L 8 —10 16 52 4.95 43
L 10 —34 44 0 6.06 53
L 10 —38 54 4 4.21 1
R middie frontal gyrus 6 26 B4 46 7
R 6 28 10 50 4.69 15
R inferior frontal gyrus 45 54 22 20 5.36 13
R cingulate gyrus 31 0 —40 44 4.19 1
R superior parieta! lobule 7 28 —78 46 5.26 114
R 7 34 —80 40 5.1 114
R inferior parietal lobule 7 40 =72 46 4.25 114
R paracentral lobule 5 4 —42 B0 5 13
R precuneus 7 2 —54 44 4.84 4
R cuneus 18 10 —90 20 4.92 15
L  superior occipital gyrus 19 —40 —74 28 4.83 5
R middle occipital gyrus 19 32 —88 16 6.53 36
R 18 34 —86 -2 4,54 15
R lingual gyrus 18 18 —92 —18 11.81 1702
R — 6 —78 —18 10.8 1702
R fusiform gyrus 19 26 —96 —16 9.28 1702
R 30 —46 —14 4.39 32
ARSI vs. SR1EGN (A F{ER)
L/R Lacation BA MNI t voxels
X y z

R middle frontal gyrus 8 18 18 48 4.96 80
R 10 24 56 -2 4.45 1
R 46 42 34 26 525 74
R 9 36 28 38 5.23 22
R 8 28 10 48 4,64 80
R 11 28 34 —22 4.41 2
R 6 26 —-12 48 4.2 2
R inferior frontal gyrus 47 34 32 2 6.62 76
R 47 36 34 —6 517 76
R 46 48 24 26 4N 74
R 45 48 24 14 4,22 1
R paracentral lobule 6 16 —20 48 4.15 1
L spramarginal gyrus 40 —60 —46 34 4.16 2
L inferior parietal lobule 40 —64 —30 30 5.6 24
R 40 64 —26 32 4.57 6
L  precuneus 7 —12 —70 40 6.39 95
L rd —10 —62 38 5.77 95
L  superior temporal gyrus 40 —50 —46 24 4.67 15
L  inferior temporal gyrus 37 —52 —50 —20 7.29 31

LRI A FERSORLNER vs. RIBHOREFE R L, TAREFERISOBRLER vs. SEHETT,
HE2OROBAENEKBEEBEERT (L=A%KR R=H%K.

Location (&% & % BB 5 2 {¥, BA = Brodmann area, MNI = Montreal Neurological Institute coordi-
nate T, SWBMOEREERT (t>4.15),
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Abstract : Imitation plays a very important role in human cognition and communicative
competence. Individuals tend to imitate the hand actions of another person as if looking in a
mirror (specular imitation) than with the anatomically congruent hand (anatomic imitation).
We focused on the problem why anatomic imitation is more difficult than specular imitation.
To understand the neural substrates of the anatomic imitation versus the specular imitation
with the left or right hand, eleven normal female subjects who imitated the finger movements
of an actor using the anatomically congruent or incongruent hand were examined using func-
tional magnetic resonance imaging (fMRI). As a result, the error rate tended to be higher
for anatomic imitation than for specular imitation, and the bilateral inferior frontal gyrii (IFG)
and the right dorsal premotor cortex (PMd) were activated during anatomic imitation versus
specular imitation, irrespective of the hand used. Especially the right IFG activity may inhibit
the motor representation associated with the preferred movement of imitating the actor’s
hand movement as if looking in a mirror. The right PMd which was activated during ana-
tomic imitation might be involved in some difficulties associated with the imitation in which
the subjects were required to carefully and internally coordinate the motor representation of
the left and right hands. On the other hand, the left IFG might encode more complex and dif-
ficult goal compared with that in the specular imitation.

Key words : anatomic imitation, specular imitation, inferior frontal gyrus (IFG), dorsal pre-

motor cortex (PMd), mirror neuron
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