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types.

Objectives Mild cognitive impairment (MCI) patients show decreased semantic memory-process-
ing ability including that for naming objects. We examined event-related potentials (ERPs) associ-
ated with the semantic processing of MCI patients and compared their ERPs to those of cogni-

Methods A total of 25 MCI patients and 23 age-matched cognitively normal elderly controls
(CN) participated in an object-word matching task that consisted of responding to whether a word
stimulus matched the picture stimulus preceding it. There were three types of object-name pairs:
1) matched pair, 2) related but mismatched pair, and 3) unrelated mismatched pair. We com-
pared the mean amplitude of ERPs to examine the mismatch effects between matched and mis-
matched pairs (N400M) and the category effect between inner category and outer category mis-
matched words (N400C) in CN and MCI patients.

Results Compared to the CN subjects, the MCI patients showed a distinct NAOOM response to
mismatch conditions, but the observed range was limited in the centroparietal area. While CN in-
dividuals showed a significantly larger N4OOC amplitude for unrelated mismatch pairs than those
for related mismatch pairs, MCI patients exhibited no significant difference between those pair

Conclusion The MCI showed a lack of the category effects in ERP responses, which may re-
flect latent behavioral impairments.

KEY WORDS Mild cognitive impairment - Semantic memory - ERP - N40O.
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Fig. 1. Behavioral performance of the OWMT. Accuracy (A) and reaction time (B) of the OWMT in MCI and CN groups. All error bar
means standard error. * : p<0.05, ** : p<0.01, *** : p<0.001. OWMT : Object-word matching task, CN : Cognitively normal, MCI : Mild cog-
nitive impairment, MATCH : Matched pair, RELMIS : Related mismatched pair, UNRMIS : Unrelated mismatched pair, REMAT : Repeat-

ed matched.

356



A=QIX|Zo 2tXte| 2|o|7|H I K Lee, et al.
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Fig. 2. The grand-averaged event-related potential of RELMIS, UNRMIS and MATCH at right frontal and centroparietal areas (A) and
the topographical distribution of mean amplitude’s differences (uV) calculated by subtracting MATCH from RELMIS or UNRMIS (B) in
MCI and CN groups. MATCH : Matched pair, RELMIS : Related mismatched pair, UNRMIS : Unrelated mismatched pair, MCI : Mild
cognitive impairment, CN : Cognitively normal.

Table 1. Results of the repeated measures 4-way analysis of variance for NAOOM depends on the polarity and laterality of electrode
locations and match-mismatch conditions in CN and MCI groups

Variables F-value p-value Observed power
Group (CN vs. MCI) 2.448 0.126 0.331
Object-word pair (match vs. mismatch) 19.245 <0.001** 0.989
Object-word pairx group 1.083 0.305 0.173
Polarity (frontal vs. centro-parietal) 17.358 <0.0071** 0.982
Polarity X group 0.702 0.408 0.129
Laterality (left vs. right) 0.802 0.376 0.141
Laterality x group 0.067 0.797 0.057
Object-word pair x polarity 17.611 <0.001** 0.983
Object-word pair x polarity X group 6.418 0.016* 0.693
Object-word pair x laterality 1.475 0.232 0.219
Object-word pair x laterality x group 0.303 0.535 0.084
Polarity x laterality 1.665 0.205 0.241
Polarity xlaterality x group 0.067 0.798 0.057
Object-word pair x polarity x laterality 0.080 0.779 0.059
Object-word pair x polarity x laterality x group 0.000 0.995 0.050

* 1 p<0.05, * :

p<0.001. CN : Cognitively normal, MCI :

Mild cognitive impairment

Table 2. The mean amplitudes (uV, standard deviation) of N4AOOM depends on the polarity and laterality of electrode locations and
match-mismatch conditions in CN and MCI groups

. . CN MCI
Polarity Laterality - -
Match Mismatch p-value Match Mismatch p-value
Frontal Left 3.26 (4.05) 2.34 (3.26) 0.039* 1.25 (2.67) 1.31(2.71) 0.886
Right 3.21 (3.14) 2.18 (2.67) 0.002** 1.39 (2.43) 1.22(2.73) 0.583
Centro-parietal Left 4.24 (2.67) 2.97 (2.66) <0.007*** 3.28 (1.54) 2.02 (1.68) <0.007***
Right 4.55 (3.35) 3.22(2.98) <0.007*** 3.65(1.63) 2.21(2.02) <0.007***
* 1 p<0.05, = p<0.01, =+ : p<0.001. CN : Cognitively normal, MCI : Mild cognitive impairment
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Table 3. Results of the repeated measures 4-way analysis of variance for N4AOOC depends on the polarity and laterality of electrode lo-
cations and category conditions (inner or out-category) in CN and MCI groups

Variables F-value p-value Observed power
Group (CN vs. MCI) 1.083 0.305 0.173
Object-word pair (inner vs. out category) 3.313 0.077 0.425
Object-word pairx group 4.208 0.047* 0.516
Polarity (frontal vs. centro-parietal) 17.608 <0.0071** 0.983
Polarity x group 6.420 0.016* 0.693
Laterality (left vs. right) 1.476 0.232 0.219
Laterality x group 0.303 0.585 0.083
Object-word pair x polarity 0.189 0.666 0.071
Object-word pair x polarity x group 0.143 0.707 0.066
Object-word pair x laterality 3.534 0.068 0.448
Object-word pair x laterality x group 6.022 0.019* 0.666
Polarity x laterality 0.080 0.779 0.059
Polarity x laterality x group 0.000 0.995 0.050
Object-word pair x polarity X laterality 5.246 0.028* 0.606
Object-word pair x polarity x laterality x group 0.396 0.523 0.094

* 1 p<0.05, = : p<0.001. CN : Cognitively normal, MCI :

Mild cognitive impairment

Table 4. The mean amplitudes (uV, standard deviation) of N4OOC depends on the polarity and laterality of electrode locations and cat-

egory conditions (inner or out-category) in CN and MCI groups

) . CN MCI
Polarity Laterality
Inner Out p-value Inner Out p-value
Frontal Left -0.72 (1.84) -1.13 (2.66) 0.226 -0.04 (1.50) 0.17 (1.88) 0.539
Right -0.56 (1.38) -1.51 (2.07) 0.005** -0.18 (1.29) -0.17 (1.31) 0.965
Centro-parietal Left -0.99 (1.21) -1.56 (1.40) 0.017* -1.17 (1.23) -1.35(1.61) 0.433
Right -0.91(1.33) -1.73(1.43) 0.006** -1.50 (1.42) -1.37.(1.91) 0.668

* 1 p<0.05, =+ : p<0.01. CN : Cognitively normal, MCI :
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