BRI BRI KA 22
$3% %1% P.31-36 2006 B

FEAIE 9712 & B HRBEEN P 300021t
—Source Derivation 12 X A #H —

il A & AT, R OB ¥ AT, B & % AT
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Detection by Source Derivation Method
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ABSTRACT

There are many questions to be dissolved in mental fatigue and a reliable method to measure a mental fatigue has not
been established. The purpose of this study was to detect a mental fatigue with performing a continuous culculating task
for long time from a change of wave's form of event-related potential (EPR) P 300. Six healthy college students (mean
age: 20 years old) performed a continuous additional task using Uchida-Kreperin test paper for 2 hours. In this study,
EPRs evoked by auditory oddball paradigm, the concentrations of lactic acid, cortisol in blood and reaction time (RT) were
adopted as parameters of the mental fatigue. Auditory EPRs were led from Fz, Cz and Pz by source derivation (SD) method.
Parameters mentioned above were obtained just before and after the task. In four subjects, P 300 divided into P3a and
P3b were recorded in Pz. The amplitudes of P 3 a decreased (p<0.05) and the latencies of one didn't change after the task.
On the other hand, both the amplitudes and the latencies didn't change on P 3 b after the task. And then, no change was
found in other parameters after the task. These results suggest that a decline of the amplitudes of P 3 a caused by continuous

culculating task for long time reflect a decline of frontal lobe's function.
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Fig.1. Protocol of the experiment. This point (| ) was when the
collection of blood and the recording of ERP did. Continuous culculating
task did in this period (H). Tasking hour of 1 unit was 15 minutes.
6 units of the task were performed and the rest of 5 minutes was

put at intervals of each task.

2) BEREEBMOAE
HEREEN PI000FHREICIE, T4 FR—VES
BeEREICER L 720 BRBRE 12 Y N RV %375 L80dBSPL,
F5 #ot I [#0. 2sec, 2000Hz O #fF % FE A 19 il 7, 4000Hz
DOHTE 2 ERRI L L CH e, BB I AT
PREFL 72K v % BERYRIS A& 505 L 2Bk 2 721
CHLTLZS Vo] EWVIHYBRE G272, 2B, IR
WMOREIREIZ20%, F4 I 71ETFFnk L, HEAYH]
WAT3BIOFEAE L 72 sl CHIERS T & L7c, BB E
W Ag-AgC | MM % F\Vy, Fig. 21083 @ D, EFE10
/20 @ Fpz, Fz, F3, Fi, Cz, C3, Ci, Pz, P5, Py, Oz
I L7ce & FAR—)VERETERT, B 2 EmEO
BAEH, & 4 FR = )VEREO R 1c 8 s g/ by o
xMiEt (HASLEMSE, EEG-5210) Citdkl,12€ v k

/\

NASION

LEFT RIGHT

Fig.2. 11 electrodes were put on the scalp of a subject based
on international 10/20 method. The positions in which the electrodes
were put up were Fpz, Fz, Fs, F4, Cz, C3, C4 Pz, P3, P4 and Oz.
The potential differences of the next interelectrodes were measured
respectively by bipole lead. Measured EEGs were stored on the hard
disk in PC. Fz— (Fpz+F 3+C 3+Cz)/4, Cz—(Fz+C3+C4+Pz)/4 and Pz
—(Cz+P3+P4+0z)/4 were culculated by PC.
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Fig.3. An example of ERP before(a) and after(b) the continuous
culculating task. The amplitudes of P 300 recorded on Pz were largest
in both before and after the continuous culculating task in all subjects.
In 4 subjects of 6, P 300 recorded on Pz had 2 or 3 peaks before
the work and had 2 peaks after.
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Table 1. The parameters in P3a and P3b before and after
culculation task.

P3a P3b
Amplitude [pV] Latency [msec] Amplitude [uV] Latency [msec]
Before After Before After Before After Before After

Subject A 92 52 274 258 82 81 325 330
Subject B 8.3 6.1 254 279 78 80 331 324
Subject C 65 39 275 279 95 102 319 321
Subject D 7.1 49 261 259 86 83 312 311
MEAN 78 50 266 269 85 8.7 322 322
SD. 12 09 10 12 07 10 8 8
— N=4 * :p<0.05



BTHEEZIRD NG o T,
2. RUGEFHE

6 % DO ERE O Rk E L, BATET272. 0+£20. Smsec

CEHE R 2), Af%264. 7£20. Imsec THEMH]

BTHEZIED LN D o7 (Fig.4a),
3. HbFEBAR

6 % OB O I b FLERAE 1 X E AT AT L. 88 £0. 34mmol
/1 CP¥E e R ), Bf#1. 83+0. 29mmol/1, [M14E
I)VF = VEIEETRT25. 7£10.0mg/d |, BEfif427.2
+7.8mg/d | TR & bABEITEDO LN o7z (Fig.d

b,e)o
Y| r&l s

Fig.4. Reaction time(a), concentration of lactic acid and cortisol

in blood. All parameters did not change before and after the continuous

culculating task(n=6).
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