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A Topographically Correlational Study of P300 and MMN (mismatch negativity)
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P300 is widely used as a neurophysiological indicator of cognitive processing, which is known as
reflecting controlled processing. MMN (mismatch negativity), early response prior to P300, is known as
reflecting an early stage of information processing and having involuntary attention and automatic awakening
or sensory memory. This study for normal people shows that electric potential of P300 and MMN are in
close correlation (r=-0.673, p<0.05). That is, it is observed that the higher negative value electric potential
of MMN measured at cerebral forehead-center has, the higher value electric potential of P300 measured at
cerebral center-vertex has. This fact implies that working memory for temporary storage and operation of
stimuli, and involuntary attention which constitute automatic information processing, an early stage of
information processing, play a crucial role in efficient information processing. On the other hand, considering
that MMN of cerebral forehead-center and P300 of cerebral center-vertex are in close correlation, it is
necessary to pursue further study of cerebral parts which generate P300 and MMN in information processing.
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Fig. 1. Left: Grand averaged P300 potentials at Fz (black line), Cz (blue line), Pz (red line). Right: Color-coded two-dimensional
topography of P300 peak amplitude at the electrode position Pz.
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Fig. 2. Grand averaged MMN potentials (left) at Fz (black line), Cz (red line), Pz (blue line) and color-coded 2D topography of MMN
peak at the electrode position Fz in right.

50.0
24
— MMHN
07T — Standard
— Deviant
7a1

Fig. 3. Left: Green color area (MMN) is difference between responses to deviants (blue color) and to standards (red color), Right:
Color-coded 3D topography of mismatch negativity peak amplitude at the electrode position Fz.
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Table 1. Mean amplitude and latency of P300/MMN at Fz, Cz, Pz
n=20
Fz Cz Pz
P300 MMN P300 MMN P300 MMN
Latency*(ms) 381.7+28.4 199.6+24.3 384.2+34.1 197.8+23.2 377.8+£30.9 196.0+29.6
Amplitude* (V) 13.448.7 47423 16.1+8.9 -3.6435 20.5+7.9 -2.8+1.8

* Data were expressed as mean+SD
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Table 2. Correlation with amplitude between P300 and MMN

at Fz, Cz, Pz
MMN
Fz Cz Pz
Fz -0.53 -0.317 -0.263
P300 Cz -0.673* -0.442 -0.256
Pz -0.0539 -0.641* -0.397

* Correlation is significant at the 0.05 level (p<0.05)
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Fig. 4. (a) P300 and MMN amplitude, (b) Antero-posterior latency effect

(Fz, Cz, Pz).
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