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SUMMARY

The SEP (Somatosensory Evoked Potential) and EEG were studied with 19 patients
undergoing hemodialysis (dialyzed group, 41~65y. 0.), consisted of non-diabetic group (13
patients with chronic gromerulonephritis) and diabetic group (6 patients with diabetic
nephropathy), comparing with those of 20 healthy subjects (normal group, 38~66y. 0.).
EEGs containing SEPs evoked by median nerve stimulation were recorded with 1024 msec
of analysis time through the two derivations (1CH : C,’—F;" and 4CH : C;’—A,;,). The
group-mean SEPs were obtained with each group, and compared with each other, and then
the differences of latencies and peak-to-peak amplitudes of the components were tested
statistically between the groups.

The EEGs were subjected to the quantitative frequency analysis. Correlation
coefficients were tested between the latencies, peak-to-peak amplitudes and EEG power %,
and between the latencies, peak-to-peak amplitudes and blood data. The following results
were obtained.

1. The waveforms of group-mean SEP of normal group and non-diabetic group had
hexaphasic contour, consisted of the components P1~8, N1~8. But, in that of diabetic
group the contour deteriorated at around the long latency components.

2. The latencies were longer in the ascending order normal group, non-diabetic group and
diabetic group, and peak-to-peak amplitudes were larger in the ascending order diabetic
group, normal group and non-diabetic group.

3. In the SEP of non-diabetic group, latencies were increased and amplitudes were de-
creased.

4. In the SEP of diabetic group, latencies were increased more than those of non-diabetic
group, and amplitudes were decreased.

5. Quantitative frequency analysis of EEG, indicated decreased peak frequency of a waves
in non-diabetic group, and decreased peak frequency of &« waves and increased J, § waves
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in diabetic group, more than those in normal group.

6. The correlation coefficients of EEG power 2§ between SEP-latencies indicated increased
latencies due to decreased fast waves and increased slow waves, and those between SEP
peak-to-peak amplitudes indicated increased amplitudes due to increased fast waves and

decreased slow waves.

7. Between SEP-latencies, negative correlation was found with blood K, Ca, BUN, and
positive correlation with dialyzed period (years), and between SEP-amplitudes, negative
correlation with creatinin, Ca, hemogrobin, and positive correlation with BUN.

These results were attributed to more marked disturbances of GABA-inhibitory system
in gray matter together with white matter in non-diabetics, and to severe disturbances of
the central nervous system in both of gray and white matter in diabetics.

(recetved July 26, 1995)
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MEAN S.D. C.V. |MEAN S.D. C.V. PI-N1| 782.9  580.5 | 652.9  287.3
AT YT TR T RT NI-P2 | 2164.5 1276.3 | 1280.8  689.9
£t me 18 EA| mE 1% s P2-N2 | 700.5 1019.7 | 568.7  684.4
vl M1 RO WS | e 13 4B N2-P3 | 1405.8 1033.4 | 1923.6  1238.0
il mE AE B | BE B8 &g P3-N3 | 2338.9 1359.9 | 2822.5  1642.9
P3| 484 74 153 | 454 46 102 N3-P4 | 1491.3  1096.2 | 2402.2  1356.6
N3 | 782 102 11| 14 70 o8 P4-N4 | 1322.8  830.7 | 1783.0  1288.6
P4 | 113.1 16.0 14.2 | 104.3 10.2 9.8 N4-P5 | 620.7  585.5 | 1385.9  952.9
N4 | 1535 18.4 12.0 | 137.7 14.6 10.6 Fa-We ) W86 A1 | 1BRA T4
P5 | 181.0 18.9 10.4 | 176.3 15.9 9.0 Ne-Fo | Lelh oS | LARR EGd
N5 | 216.7 15.6 7.2 | 214.3 17.7 8.2 P6-N6 | 671.8  492.1 | 1553.7  1506.7
P6 | 286.3 22.7 7.9 | 287.6 31.1 10.8 Ne-P7 | 432 394 | 423 @3
N6 | 349.5 31.6 9.0 | 363.4 41.2 11.3 PRy | R0 a4z | 1dLs  BS6
P7 | 401.3 28.7 7.2 | 395.1 45.7 11.6 N7-P8 | 459.8  277.5 | 772.6  369.5
N7 | 444.6 22.4 5.0 | 460.2 29.2 6.3 P8-N8 | 558.0  328.2 | 503.6  318.9
v T mo 61| mrm ars & NI-P3 | 2892.5 1374.4 | 2590.3  1324.0
Ng | 5759 306 53 | 5596 248 44 NI-P4 | 2060.8 1258.6 | 2184.1  1233.1
NI-P5 | 1230.7 1089.2 | 1967.6  1027.9
IEF R REF20 A(NORMAL) D\ TRELEFH T 0 N1-P6 | 1610.6  938.8 | 3111.8  1486.2
DEL& S nic SEP 85 O ¥R (mse), R N3-P5 | 1040.7 1088.0 | 2098.0  1471.9
RER X OEENMEHR(S. D.=standard deviation, C. N3-P6 | 12195 914.1 | 3343.9  2005.6
V.=coefficient of variation). N4-P6 | 941.4  560.1 | 2724.7  2035.9
P3-N7 | 1987.5  785.0 | 1981.3  1100.3
P4-N7 | 1190.4  777.1 | 1581.0  852.3
P5-N7 | 461.4  681.0 | 1280.5  829.1
P6-N7 | 705.6  561.0 | 2342.6 1234.8

EERBH0ACOWTERLhBEEEFEN LR
X hicE SEP 0&THARMRIEDOFH R L OEE
Rz (0 £ V=128.7, S.D.=standard deviation).
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2 FEEERINEE L BEIRRE O
21 JEMEIRRHE, BERWEFOREFE SEP
2+1-1 JEBEIRREF, BERRBH O TS SEP o4 #
ReD R

IERERIRBRICR L C, BERIRBFORE Y SEP O
YRR, £ 1FE T NG N7 USoLToRSs T
£<, P3 TRX37%, TOMTIX1~26%EroT.
FAFETEI P LUANDLTORSG T3 ~49 %Kh o
172G 3).
2+1-2 JEBERIREE, BERMRBEOR P SEP O IH A
RIBDER

FEERRRECRT L C, BERFBEORFTH SEP 0
SRR, 81 FE oV 19 THARRES, &
KIEAMERE P3-N3 241 15 JH A HEkig T 3 ~154
%/NE L, HAFE T OWTIE 19 THAREIES, 1218
SEIRIE T 20~ 138 %/ E b o 2 (FE 4).
22 FERERINEE, BERFRBEO &S O SEP
2-2-1 FEWERERE, BERWFEOZERE D SEP O
SEROEROBE

FERERIRFE TR L C, BERREOMSERNIL, 1

W, M %K HHETF EH BC

FEHOTRTOEF TRVEHAIL A LR, N1 TRHE
BRE»-1=(13%). #4FE T2 P1, P2, N2, P3,
N3, P4, N4, P5, N5 THBRE11~24%), &0
fLORS TH N6 B ETXTRVGEARL LRI,
FREIFHIVELAFETOHD, BECEVES
WD S Iy s 1o (R T).
2022 FEMERAEE, BERFFOLPERE D SEP 0IH
HRREOZEROBRTE

FERE KRBT U OB IRR B o TS RIIRIE X, W56
BEDREAEDRSICONTPIVEHAL AR, B
1 FE o 21 TH A RIRE © 38 ATE S MRIE P3-N3
B EYs 19 THARREI S W TN WHEIA R b A,
P1-N1, N1-P2, N5-P6, N1-P3, N1-P5 i3 A& i/ &
< (69~73%), % 4FHED 21 THALHRE T BKE
HRRIEP3-N3 % &tr 18 HARRIBIC DWW T/ E W
tHF 2% bh, N7-P8, N1-P5, N1-P6, N3-P6, N4-
P6, P6-N7 BB/ X o tc(43~T70%). F11
FEIVEAFTETORH, BRI/ EOCIESRIRE
Mo to (3 8).
3 SEP & ¥ oBgHE

RT7T BEREFOWMLEFEN L DL SEP B D FHBRE & I

B1FE (C/—F)

NORMAL DIA/NOR NDM/NOR DM/NOR DM/NDM
P1 13.1 117%* 111% 129%* 116%
N1 21.6 106%* 102% 115%**  113%*
P2 30.1 104% 102% 109% 107%
N2 35.2 103% 100% 109% 109%
P3 48.4 104% 99% 113% 114%
N3 78.2 113%**  109%* 123%**  113%
P4| 113.1 116%**  109% 131%**  120%
N4} 153.5 111% 100% 122%**  122%
P5| 181.0 107% 96% 124%**  129%
N5| 216.7 108% 101% 124%**  123%
N6| 349.5 109%**  107%* 111%* 104%
P7! 401.3 106%**  105%* 109%**  104%
N7| 444.6 106%**  105%** 108%** 103%
P8| 509.7 104%* 102% 109%**  107%

gg 4 %ﬁ (Cal_’Auz)

NORMAL DIA/NOR NDM/NOR DM/NOR DM/NDM
15.4 105% 99% 122%**  123%**

1 20.6 104% 101% 112%*  112%
27.3 106%*  102% 113%**  111%*
32.8 107% 102% 116%** 114%*
45.4 113%**  105% 130%**  124%**
71.4 117%**  111%**  128%**  124%*
104.3 115%**  108% 130%**  115%**
137.7 110%*  103% 121%**  120%*
176.3 112%**  104% 122%**  117%*
214.3 110%*  102% 124%**  122%**

363.4 104% 105% 101% 96%

395.1 107%*  106% 110% 104%

460.2 102% 101% 104% 103%

527.6 99% 99% 99% 100%

EENBHOWMLESTE, LS I K SEP BOOFHER &L, 3 X CIEFHMBENOR) O e
(msec) iext$ % £FH B (DIA), FEMERFEE(NDM), ¥ERFE (DM O X O FHERED (%), 3L VOFDE
O t-BERBR(EH 2O *E, *:p<0.05 **:p<0.01). 3k OIERERFH & BERBRHEOFHEREOED t-1

ERER(ERZO+E, + : p<0.05, ++ : p<<0.0D)



BNREOGEREFREN (SEP) & BgE
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#4FE (C/>A)

NORMAL DIA/NOR NDM/NOR DM/NOR DM/NDM

% 1 %g (C:a,_’Fa,)

NORMAL DIA/NOR NDM/NOR DM/NOR DM/NDM
P1-N1| 782.9 116% 149% 46% 31%*
N1-P2| 2164.5 103% 126% 57% 45%*
N2-P3| 1405.8 167%* 173%* 153% 88%
P3-N3| 2338.9  183%** 189%** 169%* 89%
N3-P4| 1491.3  179%** 186%* 166% 89%
N4-P5| 620.7 111% 109% 113% 104%
P5-N5| 729.6 171% 219%* 86% 39%
N5-P6 | 1041.8  118% 133% 68% 51%*
P6-N6| 671.8  169%* 191%** 97% 51%
N6-P7 | 434.2 154% 158% 143% 91%
N7-P8| 459.8 151% 169%*  112% 66%
N1-P3| 2892.5 133% 153%**  89%* 58%*
N1-P5| 1230.7 158% 223%**  61% 27%**
N1-P6| 1610.6  123% 143% 58% 41%
N3-P5| 1040.7  229%* 262%** 169% 65%
N3-P6 | 1219.5  179%** 187%* 146% 78%
N4-P6| 941.4 83% 75% 95% 127%
P3-N7 | 1987.5  154%** 170%** 119% 70%
P4-N7| 1190.4  155%* 173%* 118% 68%
P5-N7 | 461.4  252%*  349%** 107% 31%
P6-N7| 705.6 159%* 176%* 106% 60%

652

1280.
1923.
2822.
2402.
1385.
1127.
1949.
1553.

432.

772

2590.
1967.
3111.
2098.
3343.
2724.
1981.
1581.
1280.
2342.

9
8
6
5
2
9
8
2
7
3

.6
3
6
8
0
9
7
3
0
5
6

91%
110%
118%
138%
126%
142%
113%

63%*
115%
157%*

93%
118%
105%

82%
144%
103%

9%
133%
122%
141%

90%

108%
130%
111%
145%*
149%*
185%**
105%
80%
143%
134%
114%
125%
131%
102%
180%*
124%
119%
136%
150%
175%*
112%

38%*
76%
128%
125%
80%
92%
123%
33%**
53%
199%**
47%*
104%
75%
33%**
109%
55%
41%
127%
67%
101%
34%*

35%
58%
115%
86%
54%
50%
117%
41%
37%
149%
41%+*
83%
57%*
32%*
61%
44%*
34%*
93%
45%
58%
30%*

EENBEC OV THLEEFEL DS I NcE SEP B4 O IEaRIRIE (G0 xV=128.7), &I CIEFHXR
B (NOR) o FHIA s fHRIB x5 2B 45 (DIA), JERERHH (NDM), BERSEF (DM) 0 &5 0 FHIH = bk
BOH(%), BLUOZTDXED t-BREBR(EHRLO*E, *: p<0.05, **: p<0.01). Ik OIEBERKRE L BERR
HOEHEAMIRIBEDO (%), BLOLDED t-REFBR(EHFRLZO+H, + 1 p<0.05 ++  p<<0.01)

%9 BEOEENABEESTOKER

FRABE IR ) 6 al a? £l B2
(H2) 2.0~3.75 4.0~7.75 8.0~9.75 10.00~12.75 13.0~19.75 20.0~30.0

1CH NOR 11.9% 18.1% 10.0% 17.5% 21.8% 20.8%
DIA 11.3% 18.1% 12.4%** 14.7%* 23.6% 19.9%
NDM 9.9% 16.8% 12.8%* 14.6% 25.5%** 20.5%
DM 14.1%* 20.7% 11.8% 14.8% 19.8%**+ 18.9%
4CH NOR 12.7% 18.9% 14.0% 18.5% 20.1% 15.9%
DIA 11.5% 19.4% 14.9% 15.4%** 22.2% 16.6%
NDM 10.8%** 18.2% 15.4% 15.0%** 23.8%** 16.8%
DM 12.9% 21.7% 13.8% 16.3% 19.1%*+ 16.2%

HEGEFR BT 2 ZHBEEHEROEERBENOR), £FHEHMIA), JHEREFHENNDM), HERRERE
(DM D4 7 —BEHRFEH(%). EfHR 2 OB, FRBEEHBICKT 5 EERBR AV -SSR L 25
Wi, JERERRE R IERRROE 7 —HSRFHLOZED t-BREMSRG  p<0.10, **:p<0.05, *
** 1 p<0.0D). E¥R 20+, FABFRHEIC BT 2 IEBRHREF < 7 —E5EFH L ERBFOM) <7 —
HAREH E DED t-BEFERE(+  p<0.10, + +p<0.05, +++p<0.01).
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®,

N B WH BT EH KO

£ 10 EFEXBE R L OENFEOL SEP B & M0 7 —E4EOHE

COMPONENT | P1 | N1 | P2 | P3 | N3 | P5 | N5 | P6 | N6 | P7T | N7
1-CH, ¢ Tty H,
8 1 Tt
al ) 1 T
a2 l
£l A
B2 VN I "
4-CH, ¢ !
0 T (O
al DN T O

LB HE D) SEP o oWk L, RA—i&FH 50 EEG 0 £ AEBFRI(G, 6, al,
a2, Bl, f2)27 —EHR L OHBREOBERKR. (1 1p<0.10, 1 1 1p<0.05, T 11

p<0.0L. T,

31 RAEESIICX 5MEOE(
EERBRCEL TEERFTE, £1FET al
RY —ERRPEBICKEL, a2 A7 -EHHERIE
BI/h&L, BAIFET a2 A7 —HERIFEI/ND
ot FERFRECE, EENBREIVE1ISHE
Tal, BlAV—EHRLIABICKEL, H4FHE
TORY —EHRERIARINEL, a2 AV -EHHE
BEBNEL, Bl A7 -BHRIFRELKE -
fo. O DIFBERBRGEERBE, £ 0%
BALL IR TH 7. BRFHCRIEENBIHELD,
8, 687 —EHERIKEWEHAL, al, a2, 17
—BEORIPIVCEHER R bR, EENBREL O &K
LU REETH - 72 (FE9).
3¢2 SEP & ¥ v —E45RDHHE]
3+2+1 SEP &5 OWRS & KD 7 —EHH RO
B

WMHET, ZFROWEREL 6, § KLV al A<V
—HORIFEERLEHBERA DR, Fic PS5 RO
LIRGHEBIR R bR @2, Bl BL U B2 #iko v
—~EHSRIE 1 FETEERAERARALR. D%
DERB L OB, BRERG O TR ERIER
L, &< P54 & MBI » 72 GE 10).
3+2+2 SEP £H4 OIS EiRig & K< 7 —H5E

| X EhZhiE, A0oHEBEEZETD)

DFEE

MHET, HARIKRIEEL o6, 6, IO a2 HE-<
vV —-EHoROMICERELAHEREY, tnTd o, 0%
Bov-B5RLOBE OFRRANHBLEAR LA,
THARRIE & B, BB A7 —ESRILELOEEK
EHERL ORI, 2% Y, EERD O, RIEL
5 OWA CIHARRE A L (FE 1D,

4 FEERFRFFC BT DMK T — £, BVTELK & OBSHE
4+1 FEERFBED SEP OB & MK T — &, HH
E¥ O HES
HIFETIE, MEHY VA MEBEILSY ADMH
THERAHRE A LR, 4 FETIIRS RS &
BUN, ME» v v & L BERAHEBERA LR, B
FREBERREEBR AL (F 12).

4+2 FERERFEEE O SEP JHAMiRIE L KT — %, &
WrER OB
HE1FETE, N4 URIOHARRIBE 7 v 7 5 =
v, EIL T 2R8I U~NE v CVORITEER
AMBRA LR, F4FHETH N4 LaToTH Sk
BEr7v7F=v, MEFIANCTLBIVOA~NES L
VETRIHICHWERLAHEBERA LR, BUN &
%P6 LI TEAEIRIE &L AR R EABELRAR bR,
BWFERE TRAERRHEBIZA bRtk - 7 (FE 13).
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ENBEEOBHREFRELN (SEP) &R

(LERMEHOY TTU2 U1

“4

T0°0>d: | |

‘6or0>d ;||

0T 0>d: | ) HHEORWEB O
IREGE — 4328 ‘T8 TP TP 9 OIFEERNE T O O O I ¢EESIEAR 7 EME Y OEM JAS g EgEn

T i 2d
N A Vi A L N A ¢
™ 1 T 1 2
™ 1 6
T 1 1 ™ ¢ HOV
¢ ! 44
N O I R A I A R A L I 2 A A I A L L 102
T T 1 44
1 ? ™ ™ T 6
i ™ A N N A O ¢ HOI
IN9d | INGd | AN¥d | LNEd | 9dFN | 9dEN | SAEN | 9dIN | SAIN | ¥dIN | €dIN | 8N8d | 8dLN | LNANOJNOD
i 4%
L [ 4ed ] b JEEd e ] &4 2 L 19
™ T T ™ A
¢ ®
T ™ [
1 T T T ¢ HOV
¢ b i v & 4%
$dd L &4 $ 4 L4 ddd | dd ¢ N R 19
() T A
™ ? ™ 1 Tt 0
L N N IO R O T Tt T i i Tt T ¢ HOL
INLA | Ld9N | 9N9d | 94SN | SNGd | SAPN | ¥N¥d | ¥dEN | ENEd | €deN | gNed | 2dIN | INTd | INANOJNOO

HHOEEH — 4> ORY 7 HHEH OGW JAS ¥ OHIGFO T oF B HAT TT 2
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B, M oK HFHE T AH KOS

% 12 SEP B4 O &R & MWK T — £, BHTFROHBY

CERERHEE)
#1#HE (C/-F) HF4FE (C/—~AL)
BUN K Ca #ZEW4EH |BUN K Ca BWEHK

P1 T
N1 )
P4 !
N6 ) 2
N7 !
P8 \
N8 &

RSB E 2 LIRE I hicsk SEP B OWBES & 4 B3E 0 MK
T2, BERFEROHBIRE S L OBREKR(T 1 p<0.05,

T 1 :p<0.01

T, L B3 ZhZhiE, AOMHBEXET)

%13 SEP R4 o0& HARMIER LMK T — 2, ERFROM

B GRBERIRED)
#1FE (C/~F) H4FE (C/~AL)

BUN Cr Ca Hb |[BUN Cr Ca Hb
P2-N2 A )
N3-P4 ¥ ! i b4
P4-N4 ) IR
P6-N6 iy
N1-P4 !
N1-P6 1
P4-N7 !

FRGFEH, LILF I ek SEP B4 0 THARIRIE & &
FEOMBT — 4, BFEBOHEBEREE L ORELR(T

p<0.05, 11 :p<0.01 1,

D

= £®

AW TR, KBBRED SEP » LB ¥ SEP &
Ko, BFH SEP BHEESCTHSEHEL, &
#EED SEP b, FHGERER X OB TH AR
RIBOZERFHETOCER L TUToRBREEB .

EENBEOE 1 FERSIOE4FTELLTHE L
7-BEFH SEP 1, WTFhdEB e N1, P3, N3, P6 %
SR 6 ORI X EL, P1~8, N1~8 B4 1%
EXh, $1FHETI NI-P3 ARAEAMEETH
h, H4FE T N3-P6 2R ATHARRIETSH - 7.
LBV R L OCIHFHERFBFEORTH SEP b RO
FMaELic. BERREFOR T SEP TREROWTD
A, 81 BB TIREEF 200 msec LI THABEL
TED, ¥o 3B CREETE Rh o N4 2

| BEAENIE, ADHERYE

ETXE, #4FHE I\ TIPSR 100 msec LA CHI
BLTkbh, MHFECK\T P3-N3 pURATH AR
’IIE“C"@O‘K’_.

BEFH) SEP Th, &#HEED SEP TH, HHE
RRXIERE SRR & 0 IEREIRARRY, BERAE clthiks
STy, BF¥H SEP T, #1HFHE O WTIT 4R
5D5H 8RS, HABHEHCOWTRIIEGDS D
11 5T, BREVIEE SR L b, FERERARR, BRK
FHOIEICE -, E, &E®RED SEP T,
FIFHCOWTRUBESD 5> 1285, F4FE
DOWTIR 14 B D 5 B 11 B4 ¥R A IEH x RE
X b, FERFER, BRAEREOIHCARILRE .
ZDZ &b, SEP Ol SERT, IEESBEID,
IR, BERFFEOIRCE L B EARH D &\
25, ThbOEREER Y, SEP ot~ EHBRS I



ENEEOGEREFREL (SEP) LRl

HFLTRD O, WK 20 msec F TOEER:
SEP XA TREOEMTH Y (AR, 199D, F~kK
&Ry SEP(FR#REF | 20~100 msec, &¥#HKF ; 100 msec
LA 13, £ D FBUSR° L i 2 B O FAEERAL
YA ES . HES»HE&EI NS N20-P30
IREEE 3b B 634 L (Allison 5, 1989 . fiiA,
1992), & b Iz R¥ER O EBAIZEY L TRAE BRI T
HUERE, Rt L oRKAEBEE R L(FH,
1992), R BEAE 2 Bk U CHERE O HEE v N A2
R LB IhPT W Enb, BEA990)1,
Z ORFIERERE RS BE L T 5 2 ERTRB L
T\ 5. SEP o ~REBRES O 5 b, BB
5 DI ERBEE—XEEE & BEBREY S - T
F4 L (—X 5, primary response), ¥EBREARE < e
5 EFBEREC oMo KBERE L L, AHEKE
REEEBRL VR NLAL 5 b 0 (CRKUL,
secondary response) &% x b T\ 5. & 7oAh R
5 & BRUERRS & OBERIIER L, ¥ 100 msec &
ST (nE, 1987).

¥ SEP Td, &#H%#ED SEP T, HAM
WRIBIEF X R L b IEERIRA Tl K X <, BIR
BETIHK, BRI LA, B SEP 0lF
FRIEE, F1HFE TR 19 HAMBRED 55 10TH
SERE, 56 4 FE T3 18 THARIRIED 5 B 7 THAM
RIS, BERRWREEL b, [EFABE, FEBERBRFEOIR
CAKED ot Fihe, £#BED SEP OIHARIKRIE
13, #1FETX 2 HARIRIED 5 b 8 THAMIRIE,
584 FE T2 HARREO 5 b 12 THAERIE,
BRFRR L 0 EEMBR, FERRFEOIRCER K
Ehote. TOZEMnD, SEP OESRIRIEE, BEIK
JREE X 0 IEEX R, IFEERRFORCKE s
F2H5BE2D. FEERRFDO SEP BRIZERL T
WADIKI, HRIBIEFENBIHOWREL Hh KXo .
o 5(1993) b BEh, AEP o RERRS OERE
8, WEBEBEL TV SR, RIERD,
RREE & = 4l | RIBHEK, WRER=RE LV O/EK
ORATEHB LR RIVERTHS. VEP (BE
MERELA) B THERFIANAE, RIEERNIK
BEOBEY ZThIThRBRL T2 LOHRENRD 5
(Brown b, 1987). —Jj, BHOMELEHED >
GABA Rl = 2 — v v IZAREBEREFC L b %4
DENLD B D, ALK 20~25 %D EE THLE
L, L AREEOERBIZL W EHSHFELTVSHE
DOHERD B (AFEH, 1990). ZhbrxE 21 Hbes
L, FERRBFOWRLR, IRFEEREVI—RFE
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TAHERS, ABEL L DKHETIZ GABA #H%
NI DB EEINCHERE L CERBT D ENTE
5. ThICK L OBRFH CILER L BRER, RIE
BB AZRBRIZ Eovb, KMABERIOKAEDOS
b ApEEOBEREYRBELTVWA530L LT
HETHZENTES.

MEENEED SEP 1woWTix, SSEPEHERA
HREF BN ) D CCT (central somatosensory con-
duction time ; cortical SEP N20 & spinal SEP N13
DOEFFE)COWTENEBE L EEEOHMCAERE R
Z b ieh - #o (Ganji, Mahadan, 1983 ; Obeso &,
1979) L DHED H 54, ENEEDO CCT RIEFE X
WEBECERL, BR&k EoRBEE X > TCCT
DRV H(BH - FiR, 1984 HFFT5H, 1989)
L OB, h~EWEE SEP W& & Lo Aok
Rée—FTrdoThs —F, h~KEERK SEP
DWTIL, BNHIE LB L CENELBNMIL D
SEP #RFERMEME % LT T 5, 1981) & o b
B5.

BHEEDO VEP RIEEHBCHELT, BRIE
(Hamel &, 1978 ; Rossini b, 1981 ; Rizzo &, 1982 ;
Cohen 5, 1983), IRtEHA(Brown &, 1987) L Ti»
% & OF,EL, SEP #HERR & LAHERSRE £
AEh—HL T3, LaL Kuba 5(1983) i35EHT &
#T VEP OWREE S L CREBRIN2HREL TV 5.

AR TOREO TR AERFH 6L, FERER
RRIEEN B L D EB L LcREBTHD, Tk
SEP DiRiE & Bl 02 7 — EEOMEBIGRE S, &
WS D3, BEKS OB CEARKRESAEA L
fo. THXBWNREA 5 1 FERBEGEAR, 1980) 0k
2 5FREEROFIBMELE T - RBERT DO
tEZLRB.

BARe EMEOBEIOWTI, XFEXERENL
mEshTtETwas0Uns, 1972 FAD, 1979 #
T, 1981 FFED, 1984 ; M1l « Kk, 1989 ; A
B, 1989). SREMERE O HBCEBEB ORI,
MBBHARED 10 %LU LoBE TR LR EREL
BHELTVA, Zh3ARERBRE KL TV 5.
FEFTBE LSR5 ERBE ORGP R E
OREXRBMLTWA LB LB A, X LIADFA
Bab, MEOEIL: SEP Bk IERELOEE
MBS R S hic.

M5 — & LEEEs SEP wowtiy, CCT &
BUN, 7 v7 5=V, MEHILSY 2AOBIER
B b7 & LGFFET S, 1989),
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VEP &2, flash VEP ©o P100 ¥k & BUN
D IEHBI(Rossini », 1981), pattern reversal VEP
TH PI0 RIBE 7 v 75 = vORHBEYRD T3
(Kuba %, 1983). L 2L P100 #&K & BUN O #ES
iz E v 5 8E S % (Kuba 5, 1983 ; Cohen b,
1983). FEBERIREFIC OV CORPFERE R, BIE
B ~E7/mEvRonTRENBEEORBE KT
ARERTHY, MEZ v 75 =vieowTit Kuba b
DWE L —HL T, LaL BUN, mHry
A, MEH Y ¥ 2ACDOWTIRRBEARA—HKIRERTDH
St Bk Z & &, VEP B L TIdREIKBAE D
BEEX B L Tk b (Brown b, 1987), FHKAK
D 20~25 %X GABA fil_R==2—rvTchHd bR
T3 (RRH, 1990). SEP iwk\WTKAE T
PHER X b BEEI NS LE 2, BUN L1
HERBEOIEHB VBB I h 5.

BERFENEE T3, P~REBERS D SEP Hiy
NEHIRERL, RBENL TN E, FLHTY
SEP W T, RERRS OWRIVAEL Tl L
Enb, BERRENTBE CIIAREE Y <A ToOME
BENIDVEETHHLEELLRS.

BRAENBE Lo SEP B3 s T, SSEP i@
DWTHERRMEB S E CCT whaB ARk,
KEMREEREIMETT5E L b1 CCT HERT
BEMEBHZLRTWHGEF TS, 1989). fEk, KR
MR HREE L O TR EEERE IR RE
KOBWEEGH, 1990) & ShTw58, KB T
13 SEP #F\EERREE IR RIS B T Lh~ PR A X
LBIEABRERELTWAZ LAVRI AR

X HIBERBEOME I OWT, MEOERENREE
B CRBREES 7 —EORNKAE HERS S
7 —EHARIWPE T &, DT —FHHRE SEP
BHS OER R X OHRIBOAHBITIX, RIS & EEF
VLIEAEES, IS & IRIBIAHEBEOBRIES B &
SRR EEL. ThbiuTh b BERFREO PR
Rk, FEEERFHEL D EHRHEIEEIhTVWEE L
ERTEDOTHS.

& e

IEFEX B (20 £) 8 X OBMFE(9 &, IBERKRE
BrEE 13 %, BEIRRMENTRE 6 ) ico W, HE LD
1 FHC -FHBIOELFBEC AL )b
~RI@K; SEP 3 X OB A fRek L, MECHREL
THUToBREE .
1 IEERBBEEOR TS SEP 13, i 6 MRS

B, M #E s H BT OAH KD

&L, P1~8 N1~8 A2 E S h, IFERFFO
B SEP dRABOBEH X2 L. BERFRFEOHT
¥ SEP TREMRKS CRIEOWIAHEL T\ 1.
2 B¥¥ SEP Tb, £#8ED SEP T, HS
BRFIEERBREL v, FEERHER, BERREOIH
&<, BEAMREERRBR L ) EERE, FEER
REFEDONEICK X b e,

3 JEBERFREED SEP T2, EERIEEL, REIR
AL T,

4 BERFREED SEP T3, WRRIIEERBEL D X
LIZERL, WRIBIEAL T,

5 B, BRI X OYEBEIRREE CIRIEE X B
Iy, -7 oW BEBEL, BRFEHN TIIEERER
HIoe—7 ol RBEBBEI B L0 0, 0 HRHOH
maz b,

6 EFNEHERIOBHTHOMBEO AV -E5EKE
ERFOMBIN L, EER S OBWA, HRERS OB
THRAERNER L, EABEREE 0N b, &
W o, RERS OB CIHEABREB/HEAL
7es
7 ERRBEOLALEFE,LORSERF L, ME
B Yo a, MEHLYY A BUN LI2EHE, BH4E
L IEAEBEY, HABREEL 7 v 7 5=V, MEH
Ny A, ~EZ BV EFEHEB, BUN & ZIEAHES
Nhbhie.

U EofERE, EERBHCRAMARL LK
FH'E Tk GABA MAIRN L sk EE X h, BRK
HTRAMAERS X VKABEO2EIChic 5 EE OR
BEREEr X b0 L LTHEHBEI N,

ARFRIZOWT, I ERBEIISREL, KoEEdt
BIOBHER L v 7 Z OB INCERH L T3
ARXOEEL, 5 24 [@H AR HERY 41994,
10 B, i)k X 0% 38 E+HHE - MEEREAGEES
(1994, 11 A, hB) B VTHEL .
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