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Neural Representation for chord texture in rat auditory cortex

TOMOYO SHIRAMATSU (ISOGUCHI)"'" TAKAHIRO NODA™'
RYOHEI KANZAKI"' HIROKAZU TAKAHASHI'!?

Two-tone chords can be divided into consonance and dissonance, and some three-tone chords have tonality such as major or
minor key. In this study, we targeted phase locking value (PLV) of local field potential (LFP) in rat auditory cortex and
investigated whether PLV represents consonance of the chord consisting of two pure tones, and tonality of the chord consisting of
three pure tones. A microelectrode array recorded LEPs from the fourth layer of the auditory cortex of anesthetized rats, while
we presented two-tone chords, three-tone chords, or their constitutive pure tones. From the recorded LFPs, we calculated PLVs
in 5 bands (theta, 4 — 8 Hz; alpha, 8 — 14 Hz; beta, 14 — 30 Hz; low gamma, 30 — 40 Hz; high gamma, 60 — 80 Hz) and compared
them. As results, in beta, low gamma and high gamma band, PLV was more strengthened by the consonant chords than the
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dissonant chords. In addition, in alpha, low gamma and high gamma band, PLV was larger in the major chords than the minor
chords. These results suggest that the phase synchrony within the auditory cortex represents the consonance or the tonality of

the chord.
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Table 1 Two-tone chord stimuli.

Frequency of the higher tone, kHz 13.5 14.4 15 16 18 19.2 20

Frequency ratio with the lower tone (12 kHz) 8:9 5:6 4:5 3:4 2:3 5:8 3:5
Interval name Major 2™ | Minor 3™ | Major 3™ | Perfect 4™ | Perfect 5 | Minor 6" | Major 6"
Consonant category Dissonance | Dissonance | Consonance | Consonance | Consonance | Dissonance | Consonance

Four consonant chords and three dissonant chords were used in the experiment.

tone frequency of each was indicated in the first line of this table.

#* 2 ERTHWE=F

The lower tone frequency was 12 kHz, and the higher

s

Table 2 Three-tone chord stimuli.

Frequency of the highest tone, kHz 9 9 9 9 10 10 10
Frequency of the middle tone, kHz 6.75 7.2 7.5 8 7.2 7.5 8
Tonal category No tonality Minor Major No tonality | No tonality Minor Major

Two major chords, two minor chords and three chords which don’t have clear tonality were used in the experiment.

The lower tone

frequency was 6 kHz, and the higher and the middle tone frequency of each was indicated in the first line of this table.
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Figure 1 Phase locking value for the two-tone chords.

(a) Representative spatial distributions of APLV responding to the one pure tone.
(b) Representative spatial distributions of APLV responding to two-tone chords.
were (i) 12 kHz and 15 kHz (perfect 5th), and (ii) 12 kHz and 13.5 kHz (minor 2nd).

Abbreviations: A, anterior; D, dorsal.

chords. Error bars indicate standard errors of each condition.
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Figure 2 Phase locking value for the three-tone chords.

(a) Representative spatial distributions of APLV responding to three-tone chords. Tone frequencies and the tonality category were (i) 6
kHz + 7.5 kHz + 9 kHz, major chord, (ii) 6 kHz + 8 kHz + 10 kHz, major chord, (iii) 6 kHz + 7.2 kHz + 9 kHz, minor chord, and (iv) 6
kHz + 6.75 kHz + 9 kHz, no-tonality chord. Abbreviations: A, anterior; D, dorsal. (b) Mean DPLV of the major, no-tonality and minor

chords. Error bars indicate standard errors of each condition.
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