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Abstract: In this study, we evaluated the effects of the intermodal selective attention on the neural activity in the
human brain during the visual and auditory discrimination tasks using MEG measurements. MEG signals were
recorded using whole-head SQUID system during the subjects performed the spatid and non-spatia
visual/auditory discrimination tasks under three attentional conditions. (1) attention to visua modality, (2)
atention to auditory modality, and (3) attention to both modalities. Neural activities for each condition were
evaluated by source estimation using the equivalent current dipole and the spatia filtering technique. Estimated
source activity showed clear modality-specific modulation in the primary auditory region and stimulus-feature-
specific modification in the contralateral extrastriate visual region by intermodal attentional conditions.
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Fig.1 Superimposed brain magnetic field responses to auditory
(A) (B) stimuli to the left ear in the visual/auditory spatial
discrimination task under three attentional conditions for
the typical subject, which were measured at 6 channels
on the contralateral temporal region.
MEG Fig.1

Table 1. MeantSD of the estimated ECD locations, moments, and latencies corresponding to contralateral activation in the
primary auditory cortex for the auditory spatial discrimination task (Task (A)) under three attentional conditions.

Statistical significance was measured by ANOVA_with Dunnet’s post-hoc test.
Attentional ECD location (mm)
condition X y z Q (nAm) Latency (ms)
Attention to auditory | 57.7 1.8 222+ 4.4 67.1% 2.3 29.2+ 26" 96.8t 6.3
Neutral 58.3t 1.8 20.2+ 3.8 66.6 2.1 259+ 2.0 045+ 6.8
Attention to visual 58.9t 2.0 20.7 4.0 66.0+ 1.3 254+ 2.3 94.3t 55
"' P<0.001

Table 2. MeantSD of the estimated ECD l|ocations, moments, and latencies corresponding to contralateral activation in the
primary auditory cortex for the auditory non-spatial discrimination task (Task (B)) under three attentional

conditions. Statistical significance was measured by ANOVA with Dunnet’s post-hoc test.
Attentional ECD location (mm)
condition X y z Q (nAm) Latency (ms)
Attention to auditory 58.7+ 2.3 14.9+ 3.1 58.8+ 2.3 236t 0.8° 99.6t 5.5
Neutral 59.2+ 2.2 18.4+ 4.6 60.1+ 3.5 202+ 1.2 102.0+ 8.6
Attention to visual 60.8+ 2.2 16.5* 6.3 60.2+ 1.2 19.9+ 0.8 103.6+ 7.8

2p<0.01



3.2 Extrastriate

(A) (Brodmann's area:
BA 19,37) (B)
(BA20,21)

— (a) Attention to visual
— (b} Neutral

Fig.2 Superimposed brain magnetic field responses to visual
stimuli to the left visual field in the visual/auditory spatial
discrimination task under three attentional conditions for
the typical subject, which were measured at 10 channels on
the contralateral occipito-temporal region.
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Fig.3 Estimated neural activity distribution for three
attentional conditions at 200ms after the visual stimulus
to the left visual field in the spatial discrimination task.

Fig.2
MEG
MEG

Fig.3
200ms
(BA 19,37)

— {a) Attention to visual
— (b)) Neutral
---- (¢) Attention to auditory

Fig.4 Superimposed brain magnetic field responses to visual
stimuli by the red LED in the visual/auditory non-spatial
discrimination task under three attentional conditions for
the typical subject, which were measured at 10 channels
on the contralateral occipito-temporal region.
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Fig.5 Estimated neural activity distribution at 220ms after the
visual stimulus by the red LED in the non-spatid
discrimination task. No activation was observed in the
“ attention to auditory ” condition.
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Fig.6 Inter-subject statistical analysis of the neural activity
index corresponding to the visual stimuli during (A)
spatial task and (B) non-spatial task, estimated in the ()
infero-temporal region, (ii) occipito-temporal region, and
(iii) occipital region. Each line shows the grand average of
the estimated NAI for 8 subjects. The triangles show the
latencies of statistical significant changes between the
auditory/visual selective attention condition and the
neutral condition, detected by ANOV A with Dunnet’ stest.
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