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EERFEENMEEMESSRE (BF | £HEKCHR)
(PH104 2 A 2 HZA)

o RREELTAE (B1H8E, HT6h) LB’Y
#2008 (Bi&100%) 23 E L, HBHE (G —
Ar+2) B L OBBFHE (C3° —Fs’ ) 70 & AT 8 1024msec
TR LA EHMEESR
FLERAEE R ICHRE L, MHERE M T SEP K4 DR
tﬁﬁ@ﬁgﬁ%#ﬁ%ﬁﬁfﬁﬁ' HEBEEBRANT
BREL, I-EPORBIIOVWTOIRILT, UTok

I AERIFONT,

1. BUSRFEET, BEE LT, EERRS
TIRBFETP1IFFEICEL, PBEEES TREH
HETP2OARICEL, RERES T, FEIIRVK
GBS o 72D L TRBESRREE L, EERRS
THFETHEELRELII R, FEHES CIIEEHE

TN2, P3, N32%%, WFETNI1, P3, N3»'&
BIED»- 72,
2. TESEBIRE, SERBZEORMLZ, BEEES

TIREELREI 2L, PERRSTIIBLLHICEE
WCKEDPo72,

3. HEMREOEEBIZOVWTIE, BHAESL X UEHA
gﬂﬁ)—ﬂﬁ@ﬁﬂblUﬂ&ﬁﬁﬁk%%$$%@?ﬁf¥§ﬂ§i

TRTESABIRIECHE & 2o oS, SRR & e
HLOBMTEREL R BT E—HETAHb0134 %k
s

INS DREFRIZ, HHSERE OERERE OFRLE
B, BEELOLORIVPELELTNE LD LEES
., SEP 28T 2 ERAEHFHI BRI 55298 O 4
MAEZAHERLEBREORE 2 R T EFHNEEE 2D
RAWRESZRE L TV A,

BHREBORBEOHR T, BHSERIE, IR, &8
% EOBIER & BAESRR, EREEL LORMERT
BRSO NI2NEBRBHBTH ), WbWwb
dopamine REI 2 Z I LD LT HEMFHRFE L TR L

RBZ X 5 SEP %, HBichl,

JUEIERRE 54% 2% 152~159 APRIL 25, 1998 (5F10)
(SEP)
£ /7, % OH B F, OB H fit,

L7ZRi ORI B L UBRENELsE(BE SN TV,
VHETE, HALARERBRICL > TEL 2 KMOENM
e Tdh 5 KinFZERENM (cerebral evoked potentials,
EPs) # WA Z L& » T, HURELNEROKEE
TR TR TORBAERFWFHEREL L) LK
AETOTEZ, INFTICHHSRBEEOIEENSS

&M (AEP)Y, HEMFREM (VEP)Y, B 05
BEOKRUREFRENM (SEP)¥, AEPY, VEP?, T

AW AEEDVEPY, SEPY, AEPYD R & & DER
IDWTHEL, MhOKRBEBZFTHZDEPsiEEIZ
REZLRIVGD Y, KR TOMEFERUEEREORE
PHEETHIENTE, BHTERDEPs IZDWT
X, = N ¥ T Shagass’®®, Ikuta!®, Saletu!6®,
Callaway® 7z &2 X A HEDDH 505, HR = ZE LT,
RERBS &0 EPs ORI VTR, $EFEHIC
REfEhTwiv, 46, LHEOHMBKN % EPs iR
O—BELT, MBEHEHOBHSEFREEERE L
T, TOREREREDOEHRUEEREORELHEAHENT,
B FE1024msec ¥ TORERK S % &1 SEP itk L,
BLHINC, LEFERNICREE L LBRE L oTHRE
T 5,

EASE 3

BaSREREZIIOVTIE, YR RE-EAKRRE
ELTRBEEL, ZWOME L TV A BHsRREE
DBEMIYE (FEM16~47r%, F¥31.2+7.71%), =76
% (fF#15~635%, F1936.5+12.9%) Th b, &R
EIBR R4 ICD-100 0> [F208EM 45 249%] 2% 4 L,
EPs L&k H £ COMEE FH RIFHI ML, FM5.7x
6.04F, LCH5.2+6.0ETH V), MREROBRFE I L 2o
7oo DEIREED D L THEMSSH, K69 ITEMHIR
BICL2EYEETTHY, BHI0%, 7 HITKR
EThol:o FRBEEDOS IBBOEREOTFEMIR



BROERBFEOGNEREFREN (SEP)

HEE2RELTWBEIENL, 62 CPEMAE
(chlorpromazine equivalent)? (Z#2%& L, 600mg H
DLERREL TV 55 CP B (B1449%, &MH40%) L600
mg/ HREOECP# CRIREEZLED) (H1H494,

M36%) WAL,

HEREEL, B4, FEFELPLETIRERAN
BEBREI00% (F# | HME20~34m%, F3525.4£3.1
W%, H19~365%, FIH21.6+2.6%) TdH b, BEH
BRE MR EOBARRABMEOERE L <,
EERMETH 57,

BMSRFEE L, EREEHEPHFEEEMROR
WD 7O IR & AT S AR, FEEIEAT L C SEP
REFLIz, HEBEICES O L, MEENE HE%E
TR LRIE R 1872,

4B, FRFAECEEROMTI, B (t=6.9%, d
f. =196, P<0.01), &M (t=11.29, df. =174, P<
0.01) LDIEELERENROONTD, BCPHL
BKCPHOMB L VIREH L RREFHOBMTIIBELLD
WCHEEBEREREIAON 272,

MEAZE

1. SEP s & U'BE DR A%

BB OB EI210-20E B EMRED (CHEHL L TRD
FEm L L7, 24~25CI2f_7-1 7z shield room
DR OFLERABTFIHT0" HBEL THEA S ¥, KPR
KETHEPHBEOBLRR B & 5 SEP % & Gl %
&L 7,

IO S IR ONME % X 7-THIMET, VR
M@ %0. lmsec® & LT, HFRELIC BV CTHRIBEE 5
BOREMICEFMRELESRHML, 20 1 DRICHS
PRtHIE, 0 2#H%ICESR click BRIz, 25122
BRICROBRABEEZ LA 7V EBDELT, #
BEOBEBAKELY —FITR Y, BETERL,

FEkAEIL, YUHMECTEHFEL L CRIINHBH
(G —A+2) BLUTBHE (C'—Fs" )W x vz,
SEP % & O iM%, WACHFFEH,HEW L, AiEHIE
7% AB-622M (HAKE) % H\, RE0.1sec, &
7 4 )V % —100HZ T hum BREHEHE 2 /E8) S & 12 E1E
s, BRAB L FHT 5 trigger pulse & & HI2F—
% L a—% RX-50L (TEAC) T 72,

2. F—anEEEk
F—& L a— 5l S N7z SEP & & ki & IR Ek
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EE), HEX L L0 artifact ZHRBICLVBREL, BE
LD L BRI trigger  pulse & vy, MME L
i (ATAC-210, 1024addressXx 22bit, A A& ¥ &) (2
& o THNTR E1024msec (2 C100mIINE T3 L THE 4
D SEP #* 7 £ L, PANAFACOMU-1100i2 & » T
floppy disk (28R L, BTHAI Y Y2 — ¥ % TR
L7z, 4 O SEP Eid, & TRHBHEROKREL S
TR ORI & B EBOR ) R ERHE F/h RS
$0, DL OBBRFED “FADBNE D LI
BIEL 72,
2 - 183 SEP

BRI, MHEN IS LSWEED SEPEE L FH L
728873 SEP (Group mean SEP)5 %#kK®, 2 ¥ a—
% CRT B L TEEE K AE K100% O xt T % group
schematic SEP &t ERTHRL, HEIZL) P1~P8,
N1~N8DEGEHEL, TOERLBKFT L,
2 - 2 £WE#E D SEP

BRI, WS ORREE & E R ORIy SEP
AL L TCCRTEE LICERTERRL, SHBED
SEP D& B 2 e L, B LIRIEZHE L2, 53
RELREHETIHERDHFICEVDYSDL I 05, #45
oAt (ANCOVA) THERMICL 2BEZRWVW L TH
OV ER L FYHABRBEOZEZRE L2, 561
KBS ER B X & THABIRIE IO W O RRERTE
DREFHFHIMEI T 5 R RO 72,
2 - 3EYOXE

PUBMIRED SEP OB LT AL 729012, Byl
2, MFEHICOGRRHEOBCPHLECPHOMSB X
OBREERE & RIREHOM T, SESHERD L TS MR
TEDZEIZDOWT, ANCOVA % WV TRE L7,

MEFRER

1. BY SEP

MG EH O OFRFRESB L O B o B SEP
BRIZIZEULTBY, Bl bICERMICIE, EH
%P3, N3, P4, P6, N6 2 &t 4 M0
2L, PI1~-N8E&MPHEES N (F1),

SEUREL, BEEIOT L CEBRII SRS EWER
h Y, WIRIFELZLE I, MRAP3 T TORSIHE
RALL, mAREHEIEP3, RARBEENIZFLELT
BiRNE, P62 F.L& LTRMRMLL, EiREZ R L 7.
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EEIBEY, TRIZKHT, WESRBRHIIER, BEFIHR,
feE B S DIRIET, SEP 100 A1& L 72 (50uV=
12870) T, th#h (RER#E) (BB,

2. BHERED SEP

2 - 1 B¥ERED SEP DD ER

B P SEP L EfRIC, BUSRBER L, EHEK
STIRIBBHFETPLIAEEICEL, PERRS TN
FETP2VEEIEL, REBES TR, AEICEY
Banghol: (1), —FH, kT RFEE R, &
B S THFETHERELEMIE R L, RERKS T

HiFETN2, P3, N325, ABFECTNI, P3,

N3IPEEILEP o7 RERES TREKHICRVEK
BHEHh o7z,
2 - 2B/HERE D SEP DTEEMIEIRENER

HFY SEP L RIRRIC, BMSRREE I, EER
DTRABRLEZIZ L, RHERES TIIHAFETP2 -

N2, N2—-P3, P3—-N3, N3-P4PWHFEIZKE,

RERET TEERNICARICKREVESF TS o 7

K B X

(£2)o, —H, TUFRBREEL, HHERTTEIN
BHEETHEICKEL, PERES TEIMFETNI -
P2, P2-N2, N2-P3HFAEEIZKEL, EHEBED
TRERWICEEINSVET DL D72,

2 - 3EYOE

SEIREEO® CP B (600mg,/ H LA L) &K CP & (600
mg/ HKH) OBT, #BEBIUOHABMREOSEE
DB L72HAT, FRREE L REEOMCATED
AOLNIESE—B L2 b0, BETIILhEmES
BON2, P3THY, THAMIRETIIEEIERFED
N5-P6, LHEEFENDP2-N2, N2-P3, MR
BWFEEDOP2-N2HFTHY, Shhrot (R, £
2)e 72, MBRICLT, SREBEEORIER L KRE
HLOMTIE, BRETEIBHEBHEED N4, THAHIE
BT EMEREELONL-P5, BEUERBHEDPG6 -
N6, P8-N8ZTHY, Shdhol,

£ ¥

SEP OFAERIFEIZ DOV TIE, H20msec T TOHER
B, BREMBORSENEMN, 26 TKET (F
B, BUR) PELRETH VD, BEKED EHoE
B 22T v, FRDKIE, BHICHET A3
ERIBOS A D KBk Bz B R E B 0 b X R SBIRIE L O
FEICBRE L, KRR —REEE & BELBGR D 5
», REBERESICED L, BRERSE, MR £+ 7
AMIERFRIGRE R R Eh O RE L, B, EEARED
ERIEEEREICBERL TWAE EEZONTWAED, Zhb
OB L Y L, BEMICHER100msec #ER & L,
SRR & RIERES & 1250 72,

FEMAEH O SEP 122 W T, EHIISHBEEE T
P2 B BS TRV, NI130 (KBfFED N4 ) TEWS),
BEZIAONENO L COHRENDH Y, —FLTWwi
Vi, IRIBIZOWTIE, FRFEE IL100msec £ TKA X
L, NT D FH 7 \WILY) 15~200msec (RFFZED P 3 ~
P6) TREWO, L, HEEME, FAEM THE
HEEEMEDS A SN SS 50~300msec (KAFFED P 3 ~
P6) THERN, ZEK, 5%, RERLLERTOH
B TREVD, 1195 SHTHVIBHRERDOFERE 212
MR E R, BIRIEE R L, #4512 P100(ABFZEDO P4)
TEHLL, BETICH B KENEE S XIC D modulating
system DR LD 720 TdH 51010, N60 (KIFED
N3) "ORFBTRKEL, FHRBOEWIIERTH
512 50~150msec (2B} 5 R AHMIE(RFFEDOP3I)
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F1 HEMHTRFEDE L UREEO SEP &R O T ity
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MERE (C —~A42)

VERE (CI—~F3)

NALE FEMALE

MALE FEMALE

NOR  SCH | SCH/NOR | CP-Eqg | DRUG NOR  SCH | 5CH/NOR | CP-Eq | DRUG

NOR  SCH | SCH/NOR | CP-Eq | DRUG NOR  SCH | 5cri/woR | CP-Eq | DRUG

P1{ 149 149 Jron6 [104.8 [108.8 «] 131 133 [ 1015 |99.4 949
Nif19.9 198 |96 [020 [i02.3 17.9 186 | w032 |9n2 9.0
P2| 26.6 253|951 =[100.5 [101.3 239 247 | 1048 |97.8 9.0
N2| 32.4 324 [100.5 1048 » [106.§ 30,3 32.4 | 106. 70 [106.3 s« |108.5
P3| 45.2 46.2 [101.8 [104.8 o | 983 418 46.5 | 106.5[107.6 w[105 4
N3| 69.5 70.0 | 974 [1032 [101.89 64.5 70.5 | 1057+ (1056 1011
P4| 90.2 1041 1031 [102 113.4 w| 969 1031 | 1033 |84 [l00.8
N4[131.6 1384 [105. 1 w102 M2.6 w[127.5 133.9 [ 105.2 | 99.4 [r00.8
P5(182.3 180.8 | %52 |01, 100.4  [166.5 173.1 | 1044 | 950 9.2
N5|216.3 2221 |104.2 + | 9. 9.6 |207.8 2222 | 10540 984 1023
PB{270.5 281.3 [104.3 w103 98.6 (2727 283.9 | 101.6 | 988 |04
NG|354.3 364.8 [104.1 »[102.5 99.6  |347.5 3418 | 999 | 932 s+ |i00.2
P7{389.6 403.0 [103.3 +|101.0 97.3 |66 3821 | 98.3 | 9859 1014
NT{441.3 4534 J101. 4 98, 4 99.0 4418 447.9 | 1023 | 978 | 980
PB{529.3 S26.1 | 98.5 (100.3 99.7 |525.0 §16.5 | 987 [98.9 1003
NBJ58s.9 5849 |99.3 Jion. 4 |woo.s |seo.5 s74 2 [100.6 [100.0 |99

- o =

[447. 0 450.5 1013 |104.1 »| 99.2  |436.6 4381 [104.1 =] 09.8 9.5

1.0 1.0 | 8.7 w=|105. 8 837 1223 120 | 920 103. 4 95.9
20.9 205|979 105.0 » (104 2 1.0 19,2 J105.7 « {1043 9.6
3.3 293 | 928 =[101.3 90.1 281 0|97 97. 8 45.§
6 3.6 [ 977 100. 7 95.5 37 Os oL 102. 2 9.8
S1.T 4899409 101. 9 100. 0 43.4 476 11097 w(104 2 103. 6
B0.7T &0.1 | 99.0 102, 5 108. 3 721 BLS5 |114.0 w1022 103.3
109.5 110.4 | 99.1 9.5 103. 6 103.3 108.6 {1018 9.7 100. 2
1419 139.8 | 96. 8 9%. 8 100. 1 134.0 138.7 [107.0 35.3 9.6
182.3 179.8 | 97.6  |100.2 94.7 163.5 167.2 |104.8 105. 3 ney »
217.0 227 4 |103.9 103. 9 B7.8 =(204. 4 2126 (1033 106.5 « [110. 8
275.7 281.5 |101.9 1026 90. 9 (266.2 266.5 [100 4 103. 8 1019
344.1 346.9 11005 |103.1 + | 9.0 330.2 3325 [104.2 w1021 mer
394 6 3972 N101.2 1043 =100 8 T 3839 |103.9 w=|101.3 101. 6

503. 9 500.5 | 99. 4 103.0 » 100.8 484. 5 484.3 {1002 99.3 102.3
566.4 555.6 | 98. 6 100. 2 100. 7 S44, 5 S47.4 [104.0 +[101.0 101. 5

Bl L HEHEAHLHE S N/ SEP KGO B LI OMEE (NOR) FHiEs (msec), 7HMWH (SCH) THi#8s (msec), 5

2Bt (SCH) Pkl 0 fEFE TR O FIMIZd3 4t SCH/NOR (%

), BEURGETIIZL ) EROEEE RV EFO LR RO

EOMEDHER, TERMBEIZBLE CPHOFELEREOE CPHOFHMHEIZHT L (CP-Eq) (%) BLUMEOTHBBOEORE
OFER, TRFHIZB L REFOTIGENORIREF OTHEIIN T 21 (DRUG) (%) 1 & VHEEOTPHBHFEOEDREOHR. (G

WAMEN, * :P<0.05 ** :P<0.01)

K2 WASRFNE L UFREHO SEP K5O FH IS FRE

HiERE (C3 —A+2)

- WEHEA (C3'—F3)

MALE FEMALE

MALE FEMALE

NOR  SCH |scH/wor | CP-Eq | DRUG NOR  SCH |SCH/NOR| CP-Eq | DRUG

NOR  SCH |scH/NoR| CP-Eq | DRUG NOR  SCH | SCH/NOR | CP-Eq | DRUG

PI-N1| 4126 4471 jo0. 2 15, 9 126. 8 4347 550.7 floT. 4 [i00.0 94.5
NI-P2| 644.0 7823 (1140 e 3 (126, § BIG5 12285 (1436 = 6. 5 EOE. H
P2-M2) 3772 7741 Qi3 w2225 194, 5 ST4.7 1097.0 ITZ1 #[I67.8 +P67.9
N2-P3[1098. 2 1693.2 |136. 4 =077 1200  [1314.5 22159 [142.1 51392 #1634
PI-RI|1534.6 2324.2 [135. 8 2127 129.5  QOBA. 2 2840.6 [121.2 7.6 0.2
NI-P4J1315. 2 2226.7 Ji59. 4 3120 4 144.3  11966.3 2351.2 |l0&. 9 s0.1 928
PA-NAJI611. 6 1874.8 1160 121, 4 976 1380.7 1689.8 118§ 58.7 #iz0.8
N4-PSR129.4 16241 [T6.3 + [I01.0 §5.1 #4603, 3 1860.2 114 8 783 T
P5-M5| 725.9 10250 |146.0 » [123.5 703 1470.83 1785.7 | 96.5 115.8  [199.0
NS-PE[IS05. 8 1925.6 JI3& 3 2264 148. 4 [R164.1 1749.9 | TO.6 =qI06.7  [ISL )
PE-NEP274 T 2396.4 IIT.O 123. 4 105. 8 26924 1667.3 | 745 + |76 4 90. 2
NG-PT| 5659 7441 f22.7 108 1 119.0 7340 9289 [108. 3 104 ¢ (1339
PT-NT| 967.9 920.8 |84.5 111,08 1252 T4 1 13417 | 916 06.4 129
N7T-PB[1033.1 11897 a0 132.3 +2)105.0 13123 1048.9 [ 7.9 1140 [I61. 8
PE-NA| 7425 8880 1257 s [122.9 1280 837.5 9917 fi2L. 98 108.6 1245

4290 5157 1135 380 106. 0 3240 606 5 [IST.6 =f0T. 4 6.7
2732 1307.6 [100.9 (I 4 824 418.7 1766.8 [128.3 + 120.8 1462
MILT GIES [IT6 w=f043 [IG4 8 4.4 9893 NBT.2 - 1630 » Q30.9
T63 4 10753 (1313 « IS TR S 8317 1790.5 [IS8 4 =f135.2 0.2
3717 1986.6 138.8 wfl02 5 117.5 18881 2776.1 1325 s fl13 4 3.1
7823 1211.0 [I38. 2 | 919 105.0 [1231.8 1504.3 | 928 9.0 70. 9
419.4 8922 [I00.9 106, 3 112. 6 1055. 3 1140.8 {114 4 80.5 6T.2
TT40 9E0LO Q3D 1 «I2T.2 94.4 177.5 WIT. 8 I3l (137, 7 -
§31.4 9821 R01. 0 =[130.6 85.8 92231 11810 100 MA 7T 5.0
B30.7 977.9 N36. 3 w1436 » IT0. 4 441.9 11812 | 86.2 90. 4 644
150.0 13127 [138.2 «=[128.4 204 1 + [IS54 6 1300.0 {I06.6 89.3 100. 1
G495 B40 0 144 8 mfi3L 8 146. 6 B28.5 9316 1196 098 D26
S75.6 630.0 1218 « 7.2 146. 4 1720 8052 043 1136 04 8
4685 BO6. T [126.3 941 138. % 5717.2 596.6 | 88.2 1z 1115
§529.2 6118 fI2z 0 126 56.7 »|582.1 801.0 [1562 =i01.2 9T.8

PI-NI|1398 &8 1760.6 |10 2 106 4 109. 0 1559. 0 2384.6 [I37. 1 =si2d | 124, 1
PI-N4[1782. 8 1998.3 [101.8 (111, 7 9.2 1568. 0 2355.4 [139.5 s{100.9 [i26 2
PI-NS| 973.2 1523.8 [139.3 = lIS S 1272 1410.0 2213.3 JI15. 2 [136.5 =231
PI-ME[1218.5 1941.5 |150.5 =126, 0 108.7  [1504.0 2183.9 1184 Nzi @ 1616
PG-MIRTT8 3 2464.5 |91.7 106. 7 117 % 540.3 2141.0 [ 89.7 95. 4 T B
Po-NIP852 3 3079.2 )109. 4 110. 6 131. 5 091.1 26331 817 9.6 7.5
PE-H4PI45. 6 2787.7 924 14 6 101, 0 4480 19483 (869 T 6 269
PE-NT[2673. 2 2683 8 [i05. 7 1173 113. 3 9985 2102.0 [ 77.2 008 [I11.3

i706.9 1795.2 | 95.0 109, 5 99.0 [1905.8 26621 136.7 ~i02. 8 116. &
562.0 1641.0 104 5 1047 iz B59.6 2242 3 f122.2 5.6 (lz60
3415 16783 NZTT o f115 8 113.7 925.2 23261 [113.6 10z, 7 96. 9
S21.9 19427 P32 9 =1L 8 NI27.0  ROI40 2379.7 MIA.T 976 (1246
H3TE T 1192.3 | 841 136. 3 =133 3 1450. 4 1564 3 [126.6 » | 96. 1 2.3
[1147.8 14028 [130.5 + 8 2 173§ [1530.7 1808.1 3z o0 oz o 9.2
[1206.5 1090.7 flog 3 136.7 = RIT.S »=[1379.8 1199.2 [I07. 5 7.0 i
I083.1 1159.0 1240 « 12009 Q171 =[1480.7 1208.0 | 84.0 95.0 85.2

D L UTEE S bR S W7 SEP B OB RAOREE (NOR) FHARRE (RBIS0NV=12870), HRABESCHFL
RS, DA (SCH) THTAMEIROREFFHMEICH T 2 i SCH/NOR (%), 5 X URGHAHC L) FROBEE R
EROTHEAMBEOEORENER, FRRHEL B 55 CP EOTHEANREOE CP ROTH@IHT 31 (CPEY) (%)
B LOTROFHEAMEROLOREORR, SRMEI 51 3 RIEHOFHHAMRIBOARIEOFH I 2 1 (DRUG) (%)

BIUFHOTPHEAMRBOEZOREDHER. (HFAOMIZ, * !

PEDOTREETHEEELOERNHEET, TREB I
DRz dH 5B ATESMIRE (KFEDP3I-N3) »°K
EVWLDEFEFSH Y, FHREEHMTLITLL-BLL
HEAEBOATWAhIT TRV, REIRG TOSE
ROBRBOfHEIZ, BhitdE L Twab,

P<0.05, * % :P<0.01)

AWETIE, HHFROSRBHIIREEICHLT, Bk
SEBEFL, TERES CTIINEFETPIFFEIC
gL, PERRSTEIAAETP2AAEICES, R
BT T, ARICRVEGT S - DI LTRHE
SEFEEL, HERRS CHAETAELRELEZR,
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FERES TIXEBEECTCN2, P3, N324%, REH
BTNI, P3, NIVHRICEP o7, HAMIRIEL,
BMoREER L, EERES TRAEELREIE RS,
PERES TRBREDICHEIILKRE P2/, TDZ L
(3, KRR O KM B IR EE 2B b B IR s
DOERE, b LIEEEANBERICH T 5 modulating
system, filtering mechanism 7 &, B neural network
DEEEELRBLTVL LD EHEINT,

RICHFFBI 2 JUZ, TRIFEE BT 5 BB CHRIE
OREZELOERICIIHBRLZUENALNIZ L TH S,
BEZEDSEP TOMENFALNLZ L RBEEINLTWY
%3130 0 F)I| 5321% SEP i O Tix, P3, N3,
P vio /@B RMEICHBRT A THESADL
N, THTEEICE o2 b2 HE L, HEERER
RISEEER B D O OB L HE TN TV 5 isthmus 1,
LHOFHPWEEI K E (P, HEMORETP3, N3
PHETHEHNZ b, RKEMOBEENE X UHBED
lateralization DHZETH 5 L#Ewm L T b, HTH
WEER, BERELVRMBOEREIVNS D, BHE
EBTIIZFOMMIZA S N\ D) HUES RN DT EE
FHEBEFFERFTIEIHEEL TS L) MRIFT
RO 00, RFFRTHSNASBEBEICBIT 255
BROUEVPBBEINDLIOLEbNS,

KIZ, PUEHRE D SEP 2§ 2 EEIZH L T,
AT, PEBEFIEROEHOPEHRE L0
HantTBh, EYOSEP T AEELRT A7
DI, FREORERLREN 2B HRETH 5
chlorpromazine D & (Z#E LE L, 600mg/HL k&
600mg/ HERMOBEHOET, Bz, FERI,
ERBIUEHAMRREZ LB L7, 2O0HR, MEOM
THRS L UEHAMRBOEEEZOHRA LK, &
RREELREEOE THEEEZDRD bNI BT E —
L7zb Dotz 8612, IREBHERREELD
BTLRABROMBETH 7T 05, SEP T BE
BiI/hEnwbnkEZLNS,

DEnZ bnrt, BHsEIREEOREREEHLE
BREIZIBREENSORFEN 2B ), SEP I K H 5 2LHRH
DRAMERNBERLEAREORE R TELEHEFY
R VBAWTEEEZRRL TS DLEEZ LN,
2L, ThODERPKEEOREN L EHRLEORE
EEZRBELTWE07%, Bt FE, EEZLEO—fK&L
NV ERBLTWEONIZDOWTIE, 4%, SEP &4
R OFERRHE, BRERE OISR EY 25 %k

KE X

EROIRETRFRFT LT 2 L L, BT OHRRR
B2 EANRICEH T 212 £ 6T, FRTOEERPKE
DR REMIZRE L Tw { 2 L BRRMED LT
HETHHLEOLND,

&

AR DOWT, BRRZEFAMEBMELHED
HEBEMNOMI L XRIEHLET,

X "

1. Klawans, HL., Goetz, C. and Westheimer, R.:
Pathophysiology of schizophrenia and the
striatum. Dis. Nerv. Syst., 33 : 711-719, 1972

2. Seeman, P.: Dopamine receptors and the dopamine
hypothesis of schizophrenia. Synapse, 1 : 133-
152, 1987

3. ZHELT, KEHEk, £AHKC, T8 W i F
HMORBOMEMFREMN (AEP). MEE
55,54 1 128-134,1998

4. KEgHEx, £HKC, LHET, ME & B
MORFEEORENFREN (VEP). HE
BR3E, 54 1 144-151, 1998

5. JlvmieHe, Hir W, KEHR, EHEC %
9 ofEE (MDI) ORMEREFEEN (SEP).

W EERE, 54 © 50-62, 1998

. FHE O, H R, KEHER, EHKC fh i

I OWBE (MDD OMEXZEENMN (AEP).
I EEERE, 54 : 63-74,1998

7. EHR O, REMER, inkHE, AHEC o E
I OFEE (MDD DOHEWFRERM (VEP).
MU E R, 54 © 75-88, 1998

8. /ML E, Wl ¥, KEMX, £AHEC fi: T

ADPABBELBEBRAOHENLFTREN

(VEP) mZEE. WEEE, 54 1 119-127,1998

&, M E, REHR, £HEC TA»

ABBEOBEMFRENM (AEP) L AMRE

FHHEM (SEP). MEEEE, 54 160-172,1998

10. Shagass, C., Overton, D. A. and Straumanis, J. J.:

Evoked potential studies in schizophrenia in

(o3}

9. il

biological mechanisms of schizophrenic and
schizophrenia-like psychoses. (Mitsuda, H. and
Fukada, T., eds) lgaku-shoin Co. Ltd., Tokyo,
1974, pp. 214-234



11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.
22

BRSERBEORHEREFREENN (SEP)

Shagass, C.:EEG and evoked potentials in the
psychoses. Res. Publ. Assoc. Nerv. Ment. Dis,,
54 : 101-127,1975

Shagass, C., Straumanis, J. J. Jr., Roemer, R. A.
and Amadeo, M. : Evoked potentials of schizo-
phrenics in several sensory modalities. Biol.
Psychiatry, 12 : 221-235, 1977

Shagass, C., Roemer, R. A. and Straumanis, J. J.:
Evoked potential correlates of psychosis. Biol.
Psychiatry. 13 : 163-184, 1978

Ikuta, T .:Somatosensory evoked potentials (SEP)
in normal subjects, schizophrenics, and epilep-
tics. Fukuoka Acta Med., 65 : 1010-1019, 1974

Ikuta, T., Furuta, N, Kondo, K. and Ohe, S.: The
waveform of the group mean SEP of normal
human subjects. Electroenceph. Clin. Neurophysiol,
49 : 250-256, 1980

Saletu, B, Itil, T. M. and Saletu, M. : Auditory
evoked response, EEG, and thought process in
schizophrenics. Am. J. Psychiatry, 128 : 336-
344, 1971

Saletu, B, Saletu, M. and Itil, T.M.: The relation-
ships between psychopathology and evoked
responses before, during, and after psychotropic
drug treatment. Biol. Psychiatry, 6 :45-74,
1973

Saletu, B., Saletu, M, Itil, T. M. and Simon, ].: Brain
function analysis in childhood psychosis: Evoked
response. Clin. Electroencephal, 6 : 44-53,1975

Callaway, E., Jones, R. T. and Donchin, E.: Auditory
evoked potential variability in schizophrenia.
Electroenceph. Clin. Neurophysiol,, 29 . 421-428,
1970

World Health Organization : The ICD-10 classifica-
tion of mental and behavioural disorders : clinical
descriptions and diagnostic guidelines, 1992 ;
ALES, PRFEL, MEIWE GR) ; ICD-10%
B LUITEOBE | RIRECBEZHAA T
1>, B¥ER, Wi, 1993, pp.124-136

BB B RREOEE,. PALEFA, 1983

Jaspar, H.:Ten-twenty electrode system of the
international federation. Electroenceph. Clin.
Neurophysiol., 10 : 371 - 375, 1958

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

157

REHER, FEEME . RMEMNFREA (SEP) L i
D7 OEFFIH OV AR, MEIEEFE, 44 © 50-
58,1988

KRR, FEEME . RMESEFREER (SEP) L&
D7-OOFEEEBEE. M EEEGE 44 59
68, 1988

THARREA | EFR ARSI X 2 R EREFEEM

(SEP) mFAIE 1. SRS, HRN
%, 33 : 816-822,1991

Goff, W. R, Allison, T., Shapiro, A. and Rosner, B. S.:
Cerebral somatosensory response evoked dur-
ing sleep in man. Electroenceph. Clin. Neuro-
physiol, 21 : 1-9, 1966

Abrahamian, H. A, Allison, T, Goff, W. R. and
Rosner, B. S.:Effects of thiopental on human
cerebral evoked responses. Anesthesiology, 24
650-657, 1963

PR, MEER], KTEA, KEE— {4
MR EFREN (SEP) B L UBiik~ diazepam
& sodium valproate D & MExh &, MWEIEZE,
53: 1-12,199

EETTH | b - RIERATEREFREL. NEHES
FEM (TEEE &), HEEE, HE, pp.
26-36, 1987

Josiassen, R. C. Shagass, C. and Roemer, R. A.:
Somatosensory evoked potential correlates of
schizophrenic subtypes identified by the Million
Clinical Multiaxial Inventory. Psychiatry Res.,
23 :209-219, 1988

Tkuta, T. and Furuta, N.:Sex differences in the
human group mean SEP. Electroenceph. Clin.
Neurophysiol,, 54 . 449-457, 1982

FNA—, Bl i, FEEE ZBHEKC it 8
ERANDKREREFFREN (SEP) &M
7Z=. VNEIEEE, 54 © 39-49, 1998

Steinmetz, H., Jancke, L., Kleinschmidt, A., Schlaug,
G. et al.:Sex but no hand difference in the
isthmus of the corpus callosum. Neurology,
42 : 709-713, 1992

C4ROCHE, BH O, K %, AR EE | Dynamic
Topography il & % B EHeE 5 X Dlate compo-
nent DR, 2 R EROERK (FAA £
), =x—orf, EHE, 1983, pp.159-173




158

35. Hoff, A. L, Neal, C.,, Kushner, M. and DelLisi, L. E.:
Gender differences in corpus callosum size in
first-episode schizophrenics. Biol. Psychiatry,
35:913-919, 1994

36. Hauser, P., Dauphinais, I. D., Berrettini, W., DeLisi, L.

KE B X

E. et al.: Corpus callosum dimensions measured
by magnetic resonance imaging in bipolar
affective disorder and schizophrenia. Biol.
Psychiatry, 26 . 659-668, 1989



FH SRR BE OB FRES (SEP) 159
Somatosensory Evoked Potential (SEP) in schizophrenics

Masao Okura, Takumi Ikuta, Kazuyuki Tada, Noriko Furuta, Ken Okada, Hiroshi Nakayama and

Kazunari Yamanishi
Department of Neuropsychiatry, School of Medicine, The University of Tokushima, Tokushima
(Director : Prof. Takumi Ikuta)

SUMMARY

The differences between schizophrenics and healthy subjects in Somatosensory Evoked
Potential (SEP) were studied with 174 schizophrenics (98 male and 76 female) and 200 healthy
subjects (100 male and 100 female). SEPs evoked by electric stimuli to the right median nerve
were recorded through the two derivations (monopolar : Cs—Ai+2; bipolar : Cs—C,), averaging 100
responses, with 1024 msec of analysis time. Individual SEPs were subjected to the component
analysis, and the following statistically significant results were obtained.

1. In male schizophrenics, the peak latencies of SEP components were significantly longer in
short-latency component, P1 (bipolar), compared with healthy subjects, and shorter in middle-
latency component, P2. In female schizophrenics, those were longer in middle-latency components,
N2, P3, N3 (monopolar), and N1, P3, N3 (bipolar).

2. The inter-peak amplitudes in schizophrenics of both sexes were significantly larger in
middle-latency components without any changes in short-latency components.

3. A few components with significant differences in latencies and inter-peak amplitudes
between the subjects taking neuroleptics more than 600 mg, in chlorpromazine equivalent values,
or not, as well as between medicated and unmedicated subjects, coincided with those also between
the schizophrenics and healthy subjects.

Theses differences in SEPs confirmed in the present study, regardless of schizophrenic
subtypes, suggest the dysfunction in somatosensory information processing in schizophrenics, and
SEP abnormalities may serve as possible elctrophysiological indices for cognitive dysfunction in

schizophrenics.

Key words : somatosensory evoked potentials, schizophrenia, neuroleptics, sex differences, corpus

callosum




