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Modulation of Auditory MEG Responses by Temporal Characteristics of Complex Sounds

Daisuke WasHI0,* Shinya KURIKT*

Abstract

We investigated effects of the temporal waveform of complex sounds, which were delivered

repeatedly to subjects, on the latency and amplitude of N1m and P2m responses of auditory evoked fields. Two
components appeared in early and late latencies in P2m response, which led us to analyze these components
separately. It was found that the change in the periodic waveform of sounds, while the frequency spectrum was
kept nearly constant, affected the amplitude of N1m but not P2m. The latency and adaptation, i.e., how the re-
sponse amplitude was attenuated by repetition of stimulus sounds, were affected by the phase and periodicity of
the waveform, in different manners for the two components of P2m. The results indicated that the N1m response
was sensitive mostly to the periodicity, while the two P2m components were dependent both on the phase and pe-
riodicity of complex sounds. We discussed possible relation between the processing of sound features and the neu-

ral substrates of N1m and P2m responses.
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Fig. 1 (a)Waveforms of stimulus sounds and (b ) frequency

spectra of stimulus sounds. AM periodic sound (top),

PM periodic sound (middle)and aperiodic sound (AP)
(bottom). Periodicity is indicated by horizontal bars.
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Fig. 2 (a)Relative position of sensors (76 ch) and the head.
(b)Average waveforms of evoked responses to AM
periodic sound (inter-stimulus interval =2000 ms) at an-
terior (5 ch) and posterior (5 ch) positions for four
subjects. Double peaks observed in P2m component
are indicated by arrows.
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Fig. 3 Amplitude of RMS fields of 10 selected channels for all
subjects to AM stimuli at ISI of 2000 ms. Double peaks
observed in P2m component. Arrows of solid and bro-
ken lines indicate early and late component of P2m,
respectively.
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Table 1 Mean and standard deviation of RMS peak ampli-
tude of two components of P2m.

ISI=700 ms

150
AM

ISI=1100 ms — ISI=2000 ms

Stimulas (ISI) n Mean (ms) Star}da'rd
Deviation
P2m early
AM (700 ms) 8 155.8 10.6
AM (1100 ms) 7 161.6 152
AM (2000 ms) 8 163.4 125
PM (700 ms) 8 153.7 7.0
PM (1100 ms) 8 157.1 10.1
PM (2000 ms) 8 155.6 159
AP (700 ms) 7 156.2 12.0
AP (1100 ms) 9 156.6 159
AP (2000 ms) 8 162.7 15.9
P2m late
AM (700 ms) 9 188.9 17.3
AM (1100 ms) 7 196.5 18.6
AM (2000 ms) 8 199.6 137
PM (700 ms) 7 188.2 8.0
PM (1100 ms) 7 192.0 13.0
PM (2000 ms) 9 190.3 214
AP (700 ms) 7 194.0 14.0
AP (1100 ms) 9 199.2 19.9
AP (2000 ms) 7 202.3 11.7

WA, MMoOBERE O N1m ° P2m & FEETH - 7.
3. & R

3-1 RMS K

X 4 12 RMS IIEOHEEE (=9 FHE2zRT. BF
B FHIISETH S Nim & P2m USRI EZ S h
7. FIEERE ASD BEWIFE, RIESKE W EbR
5. B, U= FEIMEHRERTIEISOVWTWE 720,
P2m O DO E, FHWIRIT BT AM BRI DALT
BHIRIC B L T b o 72,

3:2 E—#BE

RMS %2 b L I2KD 72 ¥ — 7 o g E M 0P
fifi J OV #E R (SE) #RI5I1RT. HofE 3ok
LRI 3 DDA B DI X B ¥ — 7 RO FHEIE
Nlm T# 107 ms TH Y, €hiZH < P2m i, B EUISAH
#1160 ms, E\SUSAY 195 ms Th - 72.

Nlm B L =20 P2m 5 OFIRFICB VT, Fl# o
HERBMBOERICE2REEMIRON o7
(ANOVA). %72, Nlm & 5\ P2m 128 C, Hill oo fli%
RHEHEEOENIC L 2BROAELEIRON D5
7. L2L, & P2m OFBRICB VT, FOMEIZ L %
TR 5N 72 [F(2,16) =4.253, P<0.035]. Scheffe
M OREE, PM S 0B IR IR ZICRE
WZ EARENZ[P<0.036].

100

50 |

o

150

100

RMS Amplitude (fT)
(4]
o

o

150

100

50 |

0 1 1 1
100 200 300 400
Latency (ms)

o

4 WERERTFYRMS I n=9). k25, #hEh AM

JEEE , PM RS, JERIHE 1281 5 RMS B2 7R 5.

Fig. 4 Grand mean amplitude of RMS fields (n=9) for AM
(top), PM (middle), and AP (bottom) stimuli.
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Fig. 6 Grand mean RMS amplitude as a function of inter-
stimulus interval (ISI). Mean RMS values within a pe-
riod of peak-latency = SD are shown with error bars of
SE. Regression lines of RMS values for individual sub-
jects (n=9) vs inter-stimulus interval (ISI) are indi-
cated by straight lines.
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