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HOEE E
1987 1989 1991 1993 1994 1996 1998 2000 2002
PUE 1,584 1564 1587 1572 1572 1567 1,648 1652 1,645
BB 776 789 851 799 772 578 835 840 866
B E (%) 49.0% 504% 53.6% 50.8% 49.1% 36.9% 50.7% 50.8% 52.6%
HLERHYMRS 310 287 309 266 258 251 275 251 198
SUAEGILLRERS 466 502 542 533 514 327 560 589 668
% REGI R 881 915 938 933 988 904 910 981 876
0000000000000 000000000
1987 1989 1991 1993 1994 1996 1998 2000 2002
HAEBIEK 881 915 938 933 988 904 910 982 878
(Ef=2ERED
HEULE 392 408 353 419 428 563 480 576 549
AHIBAE 342 387 407 339 319 228 255 196 186
BEAREE 9.6 55 6.9 104 109 42 6.2 5.8 6.7
MARE 2.4 1.9 2.7 1.9 1.9 1.4 1.3 1.6 1.9
famEE 9.5 7.0 6.5 47 44 2.2 22 2.7 2.7
FELES 34 39 34 4.4 48 2.3 2.7 15 35
KEF 0.1 0.8 1.3 1.5 1.3 0.9 1.1 0.7 25
my; OV 0.2 0.2 0.3 03 0.0 0.0 0.4 0.1
Z Dt ZHI(1996) 9.4
T D EHFI(1996) 0.4
ZH| (GRHIZEY) (1998~) 6.7 48 3.9
ZHI(EZE ) (1998~) 4.7 3.7 2.8
ZD4h(1998~) 15 1.6 1.6

000000000000000000020020000000

ICD-10IC kB XM

HARER BRI BHRIEE KE-BERYE

e ABEE , e <
REERE g KEERE MBRE Smeipe mcem)  BOSM  BE Bt
(EF-BHEREY ()
B 7 (1.9% 8 (2.2%) 40 (11.1%) 74 (20.6%) 99 (27.6%) 123 (34.3%) 359 (100.0%)
HEUHF x4 (33% 3 (24% 24 (19.5%) 22 (17.9%) 22 (17.9%) 45 (36.6%) 123 (100.0%)
511 (2.3%) 11 (2.3%) 64 (13.3%) 96 (19.9%) 121 (25.1%) 168 (34.9%) 482 (100.0%)
B 5 (37% 17 (125% 35 (25.7%) 1 (0.7%) 24 (17.6%) 24 (17.6%) 25 (18.4%) 136 (100.0%)
AHEA = 2 (7.1%) 16 (57.1%) 1 (3.6%) 1 (3.6%) 6 (21.4% 28 (100.0%)
i 5 (3.0%) 19 (11.6%) 51 (31.1%) 2 (1.2%) 25 (15.2%) 24 (14.6%) 31 (18.9%) 164 (100.0%)
B 2 (67% 1 (3.3% 21 (70.0%) 3 (100% 1 (3.3%) 1 (3.3% 30 (100.0%)
BEAREE w1 (34% 2 (6.9% 18 (62.1%) 2 (6.9% 1 (34% 1 (34% 1 (34% 1 (3.4% 29 (100.0%)
3 5% 3 (5.1% 39 (66.1%) 2 (3.4% 4 (6.8%) 2 (34%) 1 (1.7% 2 (3.4% 59 (100.0%)
) 1 (11.1% 7 (77.8%) 1 (11.1% 9 (100.0%)
RARE = 1 (12.5%) 6 (75.0%) 8 (100.0%)
E 2 (11.8%) 13 (76.5%) 1 (5.9% 17 (100.0%)
B 1 (83% 2 (16.7% 7 (58.3%) 1 (8.3%) 12 (100.0%)
FEEEES kg 3 (25.0%) 6 (50.0%) 1 (8.3% 12 (100.0%)
1 42%) 5 (20.8%) 13 (54.2%) 1 4.2% 1 (42%) 24 (100.0%)
B8 14 (60.9%) 1 (43% 1 (43% 4 (17.4% 23 (100.0%)
SEZE x 3 (37.5%) 1 (125% 1 (125%) 2 (25.0% 8 (100.0%)
5 17 (54.8%) 2 (65% 2 (65% 6 (19.4% 31 (100.0%)
B 7(304% 2 (87% 1 (4.3%) 5 (21.7% 2 (87% 6 (26.1% 23 (100.0%)
KFE £ 0
0 7(304% 2 (87% 1 (4.3%) 5 (21.7% 2 (87% 6 (26.1% 23 (100.0%)
B 1 (83% 1 (8.3% 8 (66.7%) 1 (8.3%) 12 (100.0%)
FDith = 3(100.0%) 3 (100.0%)
o1 67% 1 (6.7% 11 (73.3%) 1 (6.7%) 15 (100.0%)
B 2 (1.7% 3 (11.5%) 4 (154% 8 (30.8% 5 (19.2%) 26 (100.0%)
SHRIGRFIEY) & 1 (11.1%) 4 (44.4%) 1 (111% 2 (22.2% 9 (100.0%)
o2 G 1 (29% 7 (20.0%) 4 (114% 9 (25.7% 7 (20.0% 35 (100.0%)
5 1 (5.6%) 13 (72.2%) 2 (11.1%) 18 (100.0%)
LHEI(EER) K 2 (25.0% 6 (75.0%) 8 (100.0%)
2 (7% 1 (3.8%) 19 (73.1%) 2 (1.7% 26 (100.0%)
B 25 (3.9% 33 (5.1%) 149 (23.0%) 1 (0.2%) 4 (0.6%) 109 (16.8%) 135 (20.8%) 167 (25.8%) 648 (100.0%)
it Z 7 (31%) 12 (5.3%) 86 (37.7% 3 (1.3%) 1 (0.4% 25 (11.0%) 25 (11.0% 57 (25.0%) 228 (100.0%)
5t 32 (3.7% 45 (5.1%) 235 (26.8%) 4 (0.5%) 5 (0.6%) 134 (15.3%) 160 (18.3%) 224 (25.6%) 876 (100.0%)
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B K% Z M B
“IFIx2 KT REIRRE" 1252 29 HAEH] (%) 149 (23.0%) 86  (37.7%) 235  (26.8%)
CHEREERB O THHIER)
DOYEERA~DBNREH DL LHKER 184  (58.6%) 101 (70.1%) 285  (62.2%)
@avko—)LEE 171 (54.5%) 101 (70.1%) 272 (59.4%)
CEBHEREDEE 75 (23.9%) 47 (32.6%) 122 (26.6%)
@mHEDEE 73 (23.2%) 50  (34.7%) 123 (26.9%)
OEREMCEEICETIEROEE 75 (23.9%) 51 (35.4%) 126 (27.5%)
CHELGERICIDIOOTHEEREHRE 126 (40.1%) 82  (56.9%) 208 (45.4%)
2LTIND~ODNEEIETTH 67  (21.3%) 15 (10.4%) 82  (17.9%)
THRIIBB 125 S L= RIEBI B 314 (100.0%) 144 (100.0%) 458  (100.0%)
THIIEE TR (0~6) 29+16 34+17 31+17
(EHEE)

0000000000000000000000000002z20020000000

B % 7 it
(FHENES)
SNES 56 (8.6%) 28 (12.3%) 84 (9.6%)
TRES -HREEES 69 (10.6%) 44 (19.3%) 113 (12.9%)
AL ARG - G REE 39 (6.0%) 26 (11.4%) 65 (7.4%)
BRREEESR 6 (0.9%) 11 (4.8%) 17 (1.9%)
BERES 8 (1.2%) 33 (14.5%) 4 (4.7%)
LEMES 4 (0.6%) (0.0%) 4 (0.5%)
TAES 22 (3.4%) 7 3.1%) 29 (3.3%)
(£ 5E B AARER)
WEFARRSHY 7 (1.1%) 28 (12.3%) 35 (4.0%)
WA AMABRBHY 10 (1.5%) 26 (11.4%) 36 (4.1%)
(EHEZ)
00000000 O00O00O0OOoDOD20020000000
B ™ T E
EYEE 575 (88.7%) 203 (89.0%) 778  (88.8%)
BAFEEEE 566 (87.3%) 200 (87.7%) 766  (87.4%)
=Tk 3 (0.5%) 7 (31% 10 (1.1%)
EEEE 183  (28.2%) 61 (26.8%) 244 (27.9%)
TENE R 15 (2.3%) 6 (2.6%) 21 (2.4%
RERE 28 (4.3%) 3 (1.3%) 31 (3.5%)
SMAFMEE 188 (29.0%) 73 (32.0%) 261 (29.8%)
REERE 23 (3.5%) 24 (10.5%) 47 (5.4%)
SEERE 85 (13.1%) 16 (7.0%) 101 (11.5%)
RIER - REZERA - 14 (2.2%) 17 (1.5%) 31 (3.5%)
BHEIY IL—T (AA-NAZE) ~ADS M 82 (12.7%) 54 (23.7%) 136 (15.5%)
HIWHSI—T42T ~DEM 33 (5.1% 21 (9.2%) 54  (6.2%)
it 648 (100.0%) 228 (100.0%) 876 (100.0%)
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Table 1. Ability of drugs to produce CPP and engender self-administration

Drug CPP

Self-administration

Amphetamine
Methamphetamine
Cocaine

Morphine

Heroin

Ethanol

Naloxone -

+ 4+ +++

+

o+ + + + +

+; Positive effect, -; Aversion, 0; No effect
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Fig.O Place conditioning produced by p -opioid receptor
agonist morphine and kK -opioid receptor agonists U-
50,488H and E-2078 in mice. Ordinate: mean difference
(s) between the times spent in the drug- and vehicle-
paired sides of the test box. *P<0.05 vs. the air-paired
control group.
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Flow meter J
If

>

)

Toluene (ppm)

Air—»

Fig.O A newly developed novel sealed inhalation shuttlebox for establishing the conditioned place
preference paradigm. A) The apparatus for toluene vapor inhalation. In order to obtain a stable
temperature of toluene, the regulated volume of toluene (250 ml) in the gas wash bottle is evaporated at
35C°. Using an air pump, the vapor of toluene is delivered to the inside of the airtight shuttlebox at a
uniform value. B) Photograph of a novel sealed inhalation shuttlebox with flowmeter for establishing the
conditioned place preference paradigm.
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Fig.0 Toluene concentrations in the shuttlebox. A) Standard curve of the toluene concentration O air
outflow relationship. The toluene concentration in the shuttle box and the air outflow were significantly
correlated (y = 4085.1x - 102.8, r=0.999). B) Time course changes of toluene concentration in the
shuttlebox following toluene inhalation. Each point represents the mean+ S.E.M. of 6 samples.
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Fig.O Toluene concentrations in the whole brain. A) Standard curve of the toluene concentration [0 peak
high relationship. The toluene concentration in the whole brain tissue and the peak high were significantly
correlated (y = 10.0x + 13.3, r=0.999). B) Effect of toluene inhalation on toluene levels in the whole brain
tissue following 20 min inhalation at 700, 2500 and 3200 ppm. Each column represents the mean+ S.E.M.
of 8 mice.
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Fig.O Place conditioning produced by inhalation of toluene in mice. Ordinate: mean difference (s)
between the times spent in the toluene- and air-paired sides of the test box. Each point represents the
meanz S.E.M. of 8 mice. *P<0.05 vs. the air-paired control group.
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Table 2 Schedule of conditioned place preference.

1 2 3 4 6 (Test)
AM |PM |AM |PM |AM |PM |AM |PM |AM | PM
White | TOL | AIR | TOL | AIR | TOL | AIR | TOL | AIR | TOL | AIR
side | AIR | TOL | AIR | TOL | AIR | TOL | AIR | TOL | AIR | TOL | Drug-free
Black | TOL | AIR | TOL | AIR | TOL | AIR | TOL | AIR | TOL | AIR
side | AIR | TOL | AIR | TOL | AIR | TOL | AIR | TOL | AIR | TOL

33

Conditioning sessions (5 for toluene: TOL; 5 for air: AIR) were conducted twice daily for 5 days using a novel developed
sealed inhalation shuttle box. One compartment was white with a textured floor, and the other was black with a smooth
floor. The treatment compartment of the shuttle box, and the order of inhalation of toluene and air, was counterbalanced.
After the saturation with different concentrations of toluene vapors for 30 min, mice were immediately placed in each
compartment. All conditioning sessions were 20 min in duration, and a minimum of 7 h separated the inhalation of
toluene and the inhalation of air. Test sessions were carried out 1 day after the final training session with mice in a drug-
free state. Uninjected mice were placed on the "neutral" platform of the shuttle box, and allowed free access to both
compartments.
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Abstract

Psychiatric Social Workers Act was carried into effect in 1988 to establish a national certification
system for social workers in the field of mental health. This development enhanced their activities to
support people with mental disability living in the community and encourage their social participation.

There are now about 6,300 of them.

Key words : Life model , Self-determination , Social Participation , Informed consent
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Abstract

Dramatic progresses in medical genetics have brought remarkable knowledge about genetic factors in
diseases. Due to the scientific progress, it is possible to provide clues about genetic susceptibility to many
common diseases of adulthood, including high blood pressure, diabetes, obesity and so on. Genetic
susceptibility testing becomes increasingly possible. The nature of their prediction will usually be not
definite but probabilistic; it is indicated with a certain degree of likelihood of occurrence of a disease.
This has resulted in numbers of ethical, legal, and social problems concerning our daily lives.

This paper discussed the implications and impact of genetic susceptibility testing for common diseases
of adulthood from a bioethical point of view. The natures of genetic susceptibility testing and genetic
information of individuals were identified as crucial sources of ethical, legal and psychosocial dilemmas
of the tests. The tentative provisions for overcoming these difficulties in genetic medicine were

suggested.

Key words : 1. predictive medicine 2. genetic susceptibility testing 3. ELSI
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People suffering from impairment of higher brain function are not designated as the disabled persons
under the Law for the Welfare of People with Physical Disabilities, therefore they cannot benefit from
any kind of welfare service. Only exceptions are aphasics, but the grades they can obtain are limited to
Grade 3 and 4. In this study, we investigated the actual situation of handicaps faced in everyday life by
three groups of disabled people, namely aphasics, those with auditory agnosia, and those with hearing
loss. We compared three groups and examined if assessment under the Law for the Welfare of People
with Physical Disabilities is appropriate. As a result, aphasics and people with auditory agnosia showed
significantly lower score in CADL and a test of knowledge of current topics. We propose appropriate

welfare service comparable to the actual handicaps each group of people face.

Key words : aphasia, auditory agnosia, welfare, handicap
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Developmental Changes of Auditory P300; Difference Between Two

Stimuli Conditions, Non-verbal Sound and Verbal Sound

gboogop3oo0ObOobOoOobOoboboOoboOoobooobO

Takayuki Hatori*”*10 Masumi Inagaki*0 Seiko Shirane'] Makiko Kaga*”

Abstract

Developmental changes of P300 event related potential were evaluated in healthy 13 children and 19
adults aged from 7 to 29 years old, using 2 pairs of oddball stimuli; non verbal sound (tone burst: TB) pair
and verbal sound (VS) pair. In both age groups, P300 was definitely present to the target stimuli and
dominant at Pz for both conditions. Peak latency of P300 was significantly longer for VS than TB in both
groups. P300 amplitude of child group was higher than that of the adult group. However, there was no
difference of P300 amplitude between stimuli conditions. Developmental changes of P300 from each
stimulus condition were simulated by a quadratic equation. The age showing the shortest P300 peak
latency was younger for TB (20.3 years) than VS (23.6 years). Reduction rate of the peak latency of P300
around 10 years old was more rapid for VS than TB. In conclusion, there was no significant difference of
the dominancy of P300 between the two kinds of stimulus condition. We considered that the
developmental change of P300 was regulated by the several components of the sound stimuli such as

frequency or familiarity.

Key words : P3000 verbal sound[ tone burst(] discrimination(] development

Introduction

P300 event-related potential has been considered to
represent neural activity associated with recognition and
discrimination process. It is possible for children aged more
than three or four years to discriminate two kinds of
stimuli. In the field of pediatric neurology, auditory P300
examination is applied to estimate the brain function of
patients with mental retardation, pervasive developmental
disorders**®, attention deficit/ hyperactivity disorders®?",
hypothyroidism® or alcoholism*. In addition, P300
induced by verbal sounds discrimination task is applied to
cochlear implant patients. Its advantage in estimating their

verbal recognition ability before and after operation or

" Department of Developmental Disorders. National Institute of
Mental Health, NCNP[ 1-7-1 Kohnodai, Ichikawa, Chiba. 272-0827
Jo0o0ooooooooooooooooooooo
02720827 00 O0O00O000O00O0O1L-7-3
U Department of Pediatrics, Nippon Medical School
goooooooobo
goooobooooooo

training is reported®*?**",

Patients with pervasive developmental disorders often
have difficulty in extracting necessary verbal information
from various sounds surrounding them, therefore we can
expect that P300 recorded by verbal sound (VS)
discrimination task is helpful to evaluate the ability in
speech recognition of children with developmental
disorders. P300 shows developmental change; as many
authors reported, P300 peak latency shortens with age®*
7161822232630 |In most of these studies, the stimuli to elicit
P300 were tone burst (TB). In this study, noticing the
difference of the type of stimuli, we recorded auditory P300
from the identical subjects using two kinds of sound stimuli
consisted of a tone burst (TB) pair and a verbal sound (VS)
pair, and compared their characteristics of their

development; latency, amplitude and dominancy.

Method

1.Subjects

Nineteen healthy adults (aged 24.3+ 3.0 years) and 13

children with normal development (aged 10.0+ 2.4 years)
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participated in this study. All subjects were right-handed
and had no history of neurological or hearing impairment.
Before recording, they were informed of the aim and the
method of the experiment and we obtained the consent
from the subjects or, in case of children, from their
guardians.
2. Stimuli

We used two pairs of auditory oddball stimuli in this
study: ¥ tone burst sound (TB) discrimination task was
consisted of 1 kHz tone as infrequently occurring target and
700 Hz tone as frequently occurring non-target stimuli. ?
Verbal sound (VS) discrimination task was composed of
[2] sound as target and [a] sound as non-target. TB was
presented through headphones, while VS was from loud
speakers at the intensity of 70 dB SPL at the subjects’ ear.
In TB task, the duration of the stimuli was 100 msec with a
rise/fall time of 0.1 msec. In VS task, the stimuli which had
been adopted in the preceding study* was a woman' s
voice edited by CSL (Kay electronics Co/Ltd) as the
duration of the stimuli was approximately 100 msec in both
target and non-target. The waveform of the voice and sound
pressure of both sound [&] and [a] were almost similar,
however [&] sound included higher tone frequency. The
stimuli were presented in random order, the ratio of target
stimuli (1 kHz TB or [&] sound) was 20%. The subjects
were told to press a button with their right thumb when
target stimuli appeared. Recording was done after short
training session to make sure the subjects understood the
task properly. The sequence effect was excluded by
changing the presenting order of the stimuli.
3. Recording

Electroencephalogram(EEG) was collected by neuropack
8 (Nihon Kohden) at Fz, Cz, Pz, and Oz according to the
international 10-20 system, the reference electrode on the
connected earlobes, and the ground electrode on the
forehead. Electrode resistance was kept below 5 kQ , band-
pass filter was set from 0.05 Hz to 50 Hz. Eye movement
was recorded with the electrodes placed under and outside
of the left eyelid to exclude trials containing artifact over
100 p V from the averaging. The continuous EEG activity
was converted into epochs ranged 100 msec before and
1000 msec after the stimulus onset in which the baseline
was between 100 msec before and at the onset of the

stimulus. Ten epochs for each subject and each stimulus

type were averaged. P300 was visually inspected as the
positive peak of the averaged wave between 250 and 600
msec after the stimulus onset, and the peak latency and
amplitude of P300 were measured. In the same manner for
earlier negative segments of evoked potential N1 and N2,
we measured the peak latency and amplitude.

For thirteen subjects of the adult group, EEG was
digitally recorded on 19 electrodes at Fp10 Fp20 F30 F40
C30 C40 P30 P40 010 0200 F700 F80 T3U T40 T50U
T6O FzO Cz and Pz with Alliance Works (Nicolet
Biomedical ), and averaged with EPLYZER (Kissei
Comtec ). Grand average waves were also computed with
EPYZER for each stimulus type. Topographies of the grand
average wave for every 4 seconds were obtained with
ATAMAPLO (Kissei Comtec ) and the dominancy of P300
was visualized.

4. Data analysis

Difference of reaction time for key press and, peak
latency and amplitude of N1, N2 and P300 between two
stimuli conditions were statistically analyzed by two
sample t test for each group. Significance was accepted at
the p<0.05 level. In evaluation of P300 dominancy, one
way analysis of variance (ANOVA) performed with
electrodes for each task in children. With the topographical
data of adult subjects, at the time point which the highest
positivity was observed, the amplitude of EEG was
measured at thel9 electrodes in each subject. The
amplitude at each electrode was compared by two sample t
test between two stimuli condition. Significance was also

accepted at the p<0.05 level.

Results

1. Reaction time for key press

All subjects showed no error for key press or, 1 or 2
times at best if observed in young children. Reaction time
for key press was 511+ 133 msec for TB, 570+ 85 msec
for VS in child group, 462+ 126 msec for TB, and 536+
141 msec for VS in adult group. In both groups, reaction
time for VS was longer than for TB (p=0.0254 for child
group, p=0.0272 for adult group).
2. Grand average waveform and topographies

In both groups, P300 was clearly observed for the target

stimuli (fig. 2,3) in each stimuli condition. In child group
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P300 amplitude at Fz, Cz, Pz, Oz to TB were 9.7, 20.8,
32.2,26.9 p V and to VS were 7.9, 19.9, 30.0, 26.0 y V
respectively. (fig.4) P300 amplitude was highest at Pz and

uv
35 [

o TB
® VS
30 |

25 [
20 [
15 |

10

Fz Cz Pz Oz

Fig. 4: P300 amplitude at each electrode—child group

the effect of amplitude was significant for each condition
(ANOVA,; p=0.0007, p<0.0001). In adult group P300 was
also dominant at Pz as shown by topographies (fig. 5,

B

target
non—target (.1) .

target

non—target

0 72 120 168

dashed squares), there was no difference of P300
dominancy between stimuli conditions. The peak latency of
P300 was 312 msec for TB and 360 msec for VS, and
difference of amplitude at each electrode was not
significant between these conditions. For non-target
stimulus, no evident P300 wave form was observed in
either stimuli condition. The amplitude at Pz which was
4.33u V at 312 msec for TB and 1.96u V at 360 msec for
VS, was significantly lower than those of target stimuli
0 p=0.00011, p=0.000000 . In addition, amplitude at C3,
C4, Cz, P3, P4, O1 and O2 at 312 msec for TB and at 360
msec for VS was significantly lower in non target stimuli
(p=0.01770 0.0000).
3. Peak latency of N1
The peak latency of N1 at Fz was 114+ 20 msec for TB,
113+ 14 msec for VS in child group, 88+ 12 msec for TB,
98+ 9 msec for VS in adult group. In adult group, N1 peak

20
uv

—20
uv

Fig.. 5: Topographies from grand average wave of 13 adults

latency for VS was significantly longer than TB (p=0.0001)
O fig. 6al] .

4. Peak latency of N2

The peak latency of N2 at Fz for TB and VS were 225+ 15

msec and 250 22 msec in child group, 197+ 17 msec,

238+ 25 msec in adult group, respectively. In both groups,

N2 peak latency for VS was significantly longer than TB
0 p=0.04780 p=0.0004[T1 fig. 6b11 .

5. Peak latency of P300

The peak latency of P300 at Pz for TB and VS were
356+ 82 msec and 454+ 74 msec in child group, and
311+ 26 msec, 355+ 28 msec in adult group, respectively.
In both groups, P300 peak latency was significantly
prolonged for VSO p=0.00010 p=0.0008[11 fig. 6¢O] .

The difference of the peak latency of N1, N2 and P300
between TB and VS was more remarkable in later
component and most apparent in P300. This tendency was
more evident in child groupO fig. 6d0 .
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Fig. 7: Developmental changes of P300 peak latency
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The relationship between P300 peak latency Y; msecd
and age(X; years old) fitted with quadratic equations in
both conditions(fig. 7), so that the developmental change of
auditory P300 from two different stimulus condition was
evident: in TB, Y=0.5071X2-21.056X+516.200 p<0.001,
r2=0.27360, in VS, Y=0.5683X2-26.744X+663.32
(p<0.001, r2=0.6053). The age at which the P300 latency
became shortest calculated from these equation was 20.8
years in TB and 23.6 years in VS, and the angle of
inclination which means reduction rate of P300 latency at
age X (years old) was calculated as 1.0142X-21.056
(msec/year) in TB and 1.1366X-26.744 (msec/year) in VS.
6. P300 amplitude
P300 amplitude in child group were clearly higher than in
adult group, however, there was no significant difference in
P300 amplitude between stimulus condition, in both child
(TB: 32.2+ 13.8py VO VS: 30.0+ 12.8u V) and adult

[0 19.5+ 8.6p VIO 19.6+ 5.8y V respectively] groups.

Discussion

The facts we clarified in this study were as follaws 1.
Auditory P300 was dominant at Pz on topographies for
both TB and VS stimuli. 2. P300 latency was longer for VS
than TB in both child and adult group. 3. In child group,
P300 latency became shorter with age and the reduction
rate of P300 latency was higher for VS than TB.

1. P300 dominancy on topographies

P300 is considered to be the complex of several elements
of cortical potentials. In a study with
magnetoencephalography (MEG), the origin of P300 from
TB oddball stimuli was estimated in mesial temporal,
superior temporal and inferior parietal area™, and other
studies in mesial temporal area®™? or superior temporal
area® . Studies with topographies in adult subjects, P300
induced by TB stimuli was estimated to be dominant on
parietal area™*. In our study, P300 from both TB and VS
stimuli were equally dominant on Pz, supposing that there
is no significant difference in the origin of P300 between
by TB and by VS stimuli. We could not recorded multi-
channel leads on our child subjects. However, using cap-
(EGI) which is

recently on the market, we will be able to estimate the

formed electrodes such as © Net Station’

developmental change of the P300 dominancy and origin
more precisely.
2. The difference of P300 latency between the two stimuli

The difference of P300 latency between the stimuli
conditions was more evident in the child group than adults.
This would reflect spatial difference or time lag between in
simply discriminating the difference of 300 Hz of tone
burst and in discriminating complex verbal sounds
consisted of several components. Some studies for adult
subjects, it is indicated that P300 latency from verbal
sounds is prolonged than from tone burst. In the study of
Groenen? for example, P300 peak latency of grand average
wave form from tone burst stimuli was about 280 msec,
however, those from 3 pairs of verbal sound stimuli (a/i,
da/pa, pa/da) were prolonged and differed for the sounds by
50-100 msec (about 330, 350, 380 msec, respectively).
While the target stimuli and the non-target stimuli of VS in
this study included similar range of tone frequency, the
subjects were required to distinguish ambiguous vowel [&]
which is not used in Japanese language from [a] being most
popular sound in Japanese. It will be one of the reason why
P300 latency from VS was prolonged especially for the
child subjects that Japanese do not hear [&] sound almost at
all before learning foreign language (i.e. English in almost
cases) in junior high school. The difference of the peak
latency of event related potential (ERP) components
between stimuli condition was more evident in P300 than
in N1 or N2 for the child subjects. N1 latency did not differ
in stimuli conditions for the child subjects, but differed by
10 msec longer in VS for the adult subjects. The difference
of N2 peak latency between the stimuli condition was 25
msec for the child subjects and 40 msec for the adults (fig.
6d). Concerning P300, the difference appeared to be
evident for the child subjects as 98 msec and 44 msec
respectively.

From the point of view of the difference between the
child and the adult subjects, the difference of N1 peak
latency was prolonged for child subjects by 26 msec in TB
and 15 msec in VS. N1 which is sometimes considered to
be an ERP component is the potential strongly representing
the activity of the primary sensory cortex appearing as
early as around 100 msec, before this point of time children
would require more time for auditory information

processing than adults. While the difference of N2 peak
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latency between child group and adults which were 27
msec and 12 msec in TB and VS are similar to that of N1,
they were 45 msec and 99 msec respectively for P300, the
difference of the peak latency both between the age group
and between the stimuli condition became distinct. This
result means that child subject needed more time to
discriminate the auditory stimuli, for P300 is regarded as a
potential reflecting just that process. The fact that the
difference of P300 peak latency between TB and VS was
slight for adult subjects explains the progress of ability to
discriminate TB and VS including several tone frequencies,
and capacity to process verbal information, with age.
3. The developmental change of P300 latency

The developmental change of P300 latency has been
studied with TB stimuli. In some studies, the relationship of
the age and P300 latency was expressed as linear
regression®#7161822232630 \while others as quadratic

equation®**® (Table 1). In those studies employing linear

regression, the subjects were children aged less than 16
years, or if adults were included in the recording, children
and adults were separated for the evaluation of age and
P300 latency relationship. In the study of Gordin” the
subjects aged 6-76 years were divided into under 15 years
and over 15 years in the expression of age and P300 latency
relationship, as well as subjects aged 5-86 years™ or 4-77
years®. For the subjects aged 6-15 years and adults aged 19-
26 years®, and 4-18 year-old children and 19-30 year-old
adults?, the data of the adult subjects were excluded from
the expression of age and P300 latency relationship as P300
latency of the adult subjects were longer than that of
puberty.

Martin'® studied with the subjects of 6-14 year-old
children and 19-23 year-old adults, and revealed that P300
peak latency reduced linearly with age as 0 19.0 msec/year
and -8.15 msec/year respectively. However, when the
children and the adults were treated in one group, the age-

Table 1. Equations expressing P300 peak latency (Y; msec) at age X (years old)

latency at  shortest published
age (years) n task electrode  equation 10 years _at (years) author __year reference
6-15 7 count _? Y=-18.4X+? Gordin 1978 13)
5-15 25 count Cz =-6.6X+365 (P3a) 299 Polish 1985 14)
5-15 27 Y=-7.8X+449 (P3b) 371
5-15 27 Y=-4.5X+381 (P3max. r=0.375) 336
4-15 22 count Cz =-11.04X+458.61 348 Sato 1986 15)
4-18 30 count  Cz =-9.7X+457.0 360 Ezoe 1989 16)
5-15 35 count Cz Y=-20.34X+576.45 373 Pearce 1989 17)
PZ Y=-19.27X+564.5 372
5-15 73 count Fz =-9.23X+454 362 Enoki 1990 18)
Cz =-9.65X+458 362
Pz Y=-9.43X+457 363
5-15 53 count Fz =-6.03X+412 352 Naganuma 1991 19)
Pz Y=-9.81X+459 361
6-14 72 count  Fz Y=-14.089X+471.987 331 Zenker 1999 20)
Cz Y=-15.788X+500.083 342
Pz Y=-15.123X+505.027 354
6-23 68 count Cz Y=1.2X-44X+683 363 18 Martin 1988 21)
6-14 51 count Cz =-19.0X+565.03 375
19-23 17 count  Cz Y=-8.15X+?
4-21 175 key press Pz Y=0.429X>17.518X+510.41 378 20 Fuchigami 1993 22,23)
1-21 108 ignore Pz Y=0.912X>-23.015X+446.802 308 12 Fuchigami 1995 23)
7-29 32 key press Pz Y=0.5071X2-21. 056X+516. 2 356 20 Present study

3 23) referred to P3a where the stimuli are ignored.
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P300 latency relationship were expressed by such a
quadratic equation as YO latencyd msec =1.2X0 agel
yearsd 200 44X+683. The reduction rate of P300 latency at
ten years old calculated as the inclination from the
differential equation is -20 msec/year, and the age at which
P300 latency is the shortest is 18.3 years old. Fuchigami®
expressed the relationship as YO latencyd msec] =0.429X
0 ageld msec] 2-17.518x+510.41 O p<0.001, r2=0.4370
in his study where oddball stimuli of tone burst; 2kHz
0 80%0 , 1kHz[ 20%0 were adopted to the 175 subjects
aged from 4 years to 21 years. The reduction ratio of P300
latency at ten years and the age when P300 latency become
the shortest is calculated as -8.9 msec/year and 20.4 years
old, respectively. In the present study, the numbers of the
subjects were as small as 32, they are calculated as -10.9
msec/year and 20.8 years old respectively, the age when
P300 latency is the shortest approximately accords with
that of Fuchigami. As P300 peak latency reflects the time
for recognition and discrimination of the stimuli, it is
changeable when the difficulty of the stimuli such as the
difference of the tone frequency between target and non
target stimuli is changed even if the stimuli are tone burst?.
The results of previous studies that P300 peak latency is
variable as-800 -20 msec/year may be due to the difference
of tone frequency of the stimuli themselves as one of the
reasons. On the other side, it should mainly reflect the
development of higher brain function i. e. discrimination
that the age at which P300 peak latency is shortest is often
reported as later teens or early twenties.

As indicated by several studies*'**®, approximate
equations which express the developmental change of P300
peak latency will be variable when the age of the subjects
are different even if the same stimuli are used. Therefore, in
comparing the developmental change of P300 peak latency
to different stimuli, the age of the subjects must be
considered. In this study, the difference of developmental
change of P300 latency between stimuli conditions was
compared more precisely because the different pairs of
stimuli were carried out to the identical subjects. It
appeared to be evident that the age at which P300 peak
latency is the shortest was the first half of twenties even for
VS and the difference between that of TB was only 3 years.
The approximate equation for VS never crosses that of TB

and always takes larger value for the same X, however, the

reduction rate of P300 latency in children was more rapid
for VS. Thus, we consider that the developmental change
of P300 is not common to the stimuli conditions but is
complex reflecting cognitive process.

The results of this study are the basic data in estimating
the development of verbal information processing in
children. We are willing to evaluate the auditory cognitive
function of children with developmental disorders adopting
these methods. In addition, we can expect that examination
of P300 to verbal sounds is useful in estimating follow up
of speech perception ability in children with cochlear
implant on a stage before sentence comprehension, because
the purpose of this procedure is to improve cognition of
verbal sounds and to acquire language speech ability. It is
necessary for each institution to clarify normal data of P300
to verbal sounds of two or three syllables in addition to that
of one syllable in this study.
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