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SUMMARY

75

The acute effect of clomipramine hydrochloride (CMI) was studied by auditory
evoked potential (AEP) and compared with those of mianserin hydrochloride (MSR),
with each 12 and 16 healthy male subjects, respectively, In the two experimental session
on different days, CMI(0. 5m g “kg)or MSR (0. 3mg,kg) were orally administered for
each subjects, EEGs containing AEPs evoked by click stimuli once every 5 sec were
derived from the two derivations (3 ch : Cz—Ai+2 , 6 ch : Cz—T;) and recorded into
magnetic tape, Reproducing the tape, AEPs before and 120 min after the administration
of these drugs, with 1024msec of analysis time were obtained by averaging 100 re-
sponses, and EEGs were subjected to the frequency analysis, The changes of the
waveform of group mean AEP were studied, Individual AEPs were subjected to the
component analysis, and to the statistical assessment together with EEG, The following,
statistically significant results were obtained,

1. After the administration of CMI, only P 8 and N 8 latencies of long latency
components significantly increased (P <0.05), while the peak-to-peak amplitudes of
middle latency components significantly increased (P<0.01, P<0.05), In EEG, the a1
power% significantly increased (P<0.01), In conclusion, stimulatory effect of CMI
besides inhibitory effect was verified by AEP,

2. After the administration of MSR, P 2 and P 3 latencies of the middle latency
components and those of long latency components (P 7 ~) significantly increased (P
<0.01, P<0.05), All of significant changes were decrease for the peak-to-peak
amplitudes(P<0. 01, P<0.05), In EEG, the power% were significantly increased for &
and 0, but significantly decreased for a 2 and 8 2 (P<0.01, P<0.05), In conclusion,
sedative effect of MSR was verified by AEP.
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AEP (ERBFRBL) OP~EHEREHRIE B
HPERICEBEI NPT { (Picton, Hillyard, 1974),
FEHREEE LREEOERIIOVWTOWNE (BEDS,
1982 ; Schlor &, 1985 ; Georg, Wagner, 1993) "

H L EHBBHERER T VS HFIh TV A,

LiL, =B8RS 2D AEP h~EHBERSI~D
FRIZOVTIR, BEHDOHRE (Shagass 5, 1982 ;
Straumanis 5, 1982) Mdb 5D A TEIFRFITKR
FEnTuizwn,

ARFFEIE 4B DRI 7S KIE R BT D — 8]
LT BEHBREIIOVLT, =B%EN S 2 clomi-
pramine hydrochloride D [#5ic & % AEP th
~RBERS & REOELICOVWTHEL, SicHis
L 7293 % H1 5 23 mianserin hydrochloride i< &
HEER (RATS, 1997) EEEBHRETL 7.

5 A
AEP itk 2451 (15, 1996) 3 X UFEHE

B(GERE 5, 1982 ; Schlor 5, 1985 ; Georg, Wagner,

1993) ORBAERRL 12Di, BEBRARSE (MHEER
B OAEMEEL, H50UHAREIOVWTERS
BEFETOEREE.

clomipramine hydrochloride (I'F, CMI &%
) 13128 (AE#D @ 31.3%5. 05, HE : 171.5+5.8
cm, {AE : 68.3+10. 5kg) 2 #kERE & L, mianserin
hydrochloride (BA'F, MSR &B%9) D#EREIZ16
% (5EHG @ 31 T4, 85%, B : 170. 6 £5. 6cm, A :
68.9+12.2kg) ThH 1. 2EREMECERET
3754, EERBETHEFETH - 1.

o R F &

1 #oH>2XoEEHE

EYORERIBEEOHKERE (CMI : 50~225
mg/H) 28FICL T, CMI0.5mg kg & L7
MSR (EERR(HEFE : 30~60mg,/ H) 12>\ Tid0.3
mg/ kg TH - 7. YBIIEERELS 5 BREINS D
KA - BUEEEE U/

2  AEP B X UNE D&

BPERE DFERE 112 10- 20 EBREMREICHERL L T
BEBEEEL, 24~25CIEn/y—IL NIL—4
DOHOFTEEMABTITHIT0 B L TIMEAX &, ZLEEA
IRIRRET AEP 280N 2insk L, HHIMEE

(SSS-3100 ; HANE, LITFRKILQATAERIL) »
5M110dBSL D Hi%E click A%, 5sec BRT 1 5D
A —7#— (Foster SH10, 8ohm) %L T80cm
DEEREL SHEREOMBICERKICEZ S, BRI
D 2 sec HBITEH WA IE R, D 1sec Bic
FFOPDLEREAN G R Sh, PIERIBD 2 sec RITIRD
click HRIENEA SN BRIEMDY A 7V EZORL
T, HEBREOEBIKEL-TFIRIcE, BHKELRK
WCERLL.

SR, BITHUHKZOMEGEN - 757k, 1985)
TEEN 7z AEP 2D W TOBLIERE 1 610D Cz—
Ay (GE3FERHE) BLUE2MD C2—T,; B
RMEFE) ROV HREKFHELOFHINC
AEP 2&TUIIEIL, AIEHEIESS AB-622M AL,
BrERK0. 1sec, B 7 1 L7 —100Hz T, hum B%
BB EMEE X B9 ICHiEX 1, Data Recorder 283
W hi.

SCERBARAREEIE, MEHD Tmax (CMI (E Tmax
=#91. 5~ 4 R, MSR 13 Tmax=#J 2 BR) 2&
Z12 LT, CMI#5H], #5%12000&KHAD 510
SEE L7z, MSRICOWTIE, #5801, 55604,
1209 % L 18043 i ieek L I FEsE R & (RITS,
1997), #H5HIH & UE5%120530 data ZH\V 7z,

3 data ML E:
3+ 1 AEP ® data QLA

Data Recorder I8 X 117 AEP 28T K
EHBEBREEDT—F7 7 7 MEEERICKOBRELT
BAELEBAS, FHIEO trigger pulse 2H L, NE
SEHEEE (ATAC-210, 1024 addressX 2 2@ bit) i<
& - T, BHrERT1024msec 12 TI00ENEFEE LT
B4 D AEP Zicgk L 7. L3 hricfl4 D AEP %
PANAFACOM U-1100iZ & - T floppy disk &k
LBETAHI Y Ea—7—TUE L. 4D AEP

D
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BT NT, CRMERDOREL U DHERME
& BAEMOR Y PHERE, S/N"FET L 0 EHEH

5 DEBEFED —FRHER/MNTIE D & S IEIEEI N

3«11 EYAEP ORES

MELERFERIC, RGO LMKERE D AEP
B B U 7B Eg AEP %3k, CRT L
TRERAL00% D composite AEP (Fhily5, 1996)
EERTHERL, Goldstein, Rodman (1967) Dfy
ZikbBEIZLT, P1~P8, NI~NSDES%
BEL, IhSoEbERETL
3+1-2 HEHRED AEP DY

AR, BYHE AR OBTY AEP 25
#L LT CRTER LITERTERL, SHEBREDY
FILRIHID AEP OB EREL T, #Hi & HRIE
Zidgkl7:. 2L C SHEBREICOVT, MWilHFHE
B, BRI, peak-to-peak HRIED R SR
fifi & ¥ 5-HiFT#HE D £ % Wilcoxon signed-ranks
test ICk > TRE L. Fho, BEHRITHEDORKSH]
FHlfEIC T B (%) OFEERD .
3+ 2 XD data UG

SCERBHA B BB DEE LTl %, A/D ZE#
L FFT (&7 — U 2&H) xRt o7 v
7' — F128Hz, 512point T# dsecfHlD 8§ =X v 7
(32sec) 1Z2W\WTO0. 25Hz Z A IZ BB 21TV,
#ext power [EEEH L7 (Dell 333s,/L). RICREH
easi32. 0Hz 20530, 0Hz £ TESEIL T o (2.0~
3.75Hz), 6 (4.0~7.75Hz), al (8.0~9.75Hz),
a2 (10.0~12.75Hz), A1 (13.0~19.75Hz), B2
(20.0~30.0Hz) @ 64k & L, &FEHFIT power
%KDz, % LT, #5% power% & 5T power
% D 7% Wilcoxon signed-ranks testiZ & » THRIE
Lt i, BREABEEHOBREH power % D5
Al power %IZXHd 5 (%) OFHERD /-

B R B R

1 #¥44 AEP

SHBREICOVTE IEBRFHEISZTLTHh CMI
B L MSR #5581, BXUOBRERI120MCEEEN
7-B4E AEP BRRahTw3 (M1, M2). #
S AEP OB IEARHIEN 4, SABHIEP 5
2EUER 6 MEoRTEELTHY, P1~P8,
N1~N8 DERIERETE .

CMI £:512093%%, AR5 #EE¥ X U peak-to-peak
IRIE & HICHH SR EA LI h - 1o

MSR #512053%%, P2, P33BT R L.

KW E AN fis5#

N 4 (ZBBHH RN 5 idBEHARNEL L, N4-P5
HXUP5-N5 peak-to-peak #kigEIdHA L. P6
DO >V TR SMEELIEBZD Shidh-
s

2 HBHERED AEP

2+ 1 KBEEED AEP OBEIOEIL (F1)

CMI #512003%, HREBHOE(LIZDIEL, E6
SRFEOP 8 BLUN S DAEEICHEENERE L1
(P<0.05).

MSR #4512053%%, #BRIIEREER L7 MaleE
FHETHESHP 2, P3BIUP 7T UBORS BN

BIEEE L7 (P<0.01, P<0.05).
2+ 2 REERE®D AEP O peak-to-peak IRIEDZE

b (#2)

CMI #:512043%%, #E4 peak-to-peak i (3K
R TH-7. HILFAHETPI - N1IBLUN2-
P3iEREICHEALL (P<0.01, P<0.05).

MSR #512053t%, MiCék#E T peak-to-peak #ik
TEORD BERLED SNIDEBELELIZT TR
TBRDTH -7, HILFFETIEPL-N1, N1-
P2 BXUP 2 -N2 peak-to-peak {RIENHE I
L7 (P<0.01, P<O0.05).

3 I DR BECEIR power% DZEAL (K 3)

CMI #:512053%, ML FHFE T a 1 % power
BOEREICHEmML (P<0.0D).

MSR #512053%, Mil@fBTOFRB L0
IR power B WERICHML, a 2HBEBLUB 2
I power W WNEEICHED L 72 (P<0. 01, P<0. 05).

E =

BN ERICEEINLT WV (Picton, Hillyard,
1974) LEbh 3 AEP Ofi~E#ERM L, BES
LIEEEEE L DOERITOVTOREIREINSLS
E(fB/E 5, 1982 ; Schlor 5, 1985 ; Georg, Wagner,
1993), ERRIGHICE VT, MRBHEREERTXY
ZLHEINTEY, 2L OMBEHEICKLS AEP
NOFIENREXINTVWBD, B DED AEP ~D
EIZOWVWT ORGPV (Shagass ), 1982 ;
Straumanis 5, 1982).

ZBERH S 2F,IC >\ TIE amitriptyline &
protriptyline £:5.1%%, AEP R#ERST OIRIBHNHE
KL EWSHE (Straumanis 5, 1982) ANdb 5
2, CMI oAl RIc>LWTRELFHEIh TV
W,

CMI O FREBERHE L TR, #7I-LT 3
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#£1 CMIBLU MSR Ik 3 AEP BERSEEOZE(L

CMI MSR
R %6 HH ERE 56 /Y

BE AF/BE BE AF/BE BE AF/BE BE AF/BE
P1 12.5 99 1.1 103 11.4 107 11.1 113
N1 20.0 103 20.1 99 18.5 114 18.6 103
P2 30. 7 102 33.3 99 30. 8 110* 32.7 109*
N2 43.1 100 45. 6 95 42.1 102 44.1 102
P3 56. 9 98 56. 9 100 54.17 111* 57.0 106**
N3 76. 7 101 76. 6 100 73.5 103 76.5 110
P4 88.8 102 85.5 102 82.2 103 83.5 108
N4 100. 8 103 97.5 108 100. 3 102 102.9 99
P5 177.9 96 169. 1 98 162.9 101 159.9 101
N5 272.3 99 268.8 99 268.0 99 271.2 100
P 6 335. 8 104 336. 7 101 349. 6 98 347. 4 99
N 6 384.8 103 381.3 101 402.7 97 391.7 103
P7 451. 4 102 455. 5 102 468. 3 107** 465. 8 106**
N7 490. 8 102 493.2 104 501. 1 112** 497. 7 112**
P8 543.3 100 535.5 105* 545.0 112** 949. 1 111**
N8 586. 7 99 570.8 105* 592.1 109** 595.0 109**

MElskAED Stk I Nic AEP S O#%5H] (BE) FE#EE (msec) &, $512050%
(AF) D05 HIE (BE) iIIx33 50 (%) O, LU ZDZE®D Wilcoxon signed-
ranks test DFER (HRZAD*HIE, * : P<0.05, *%:P<0.01).

%2 CMIBLUMSRICL B AEP &4 peak-to-peak IRIEDZAL,

CMI MSR
(R FHoFHE EIFEH 56 FH
BE AF/BE BE AF/BE| BE AF/BE BE  AF/BE
P1-N1| 345.6 702**  233.1 2620 412.3 50** 2347 81*
N1-P2| 6228 157 312.9 221 706. 3 66" 402.0 219
P2-N2 | 591.5 185 425.9 141 587. 2 63* 389. 1 108
N2-P3| 463.2 207* 421.9 245 519. 8 235 544.0 98
P3-N3 |118.5 116 905. 9 141 945.9 332 726.5 110
N3-P4| 412.9 136 228.5 106 246.2 245 179.5 85
P4-N4 | 3563 169 363. 5 159 950. 4 111 823.9 196
N4-P5 |3034.3 95  2515.5 98 | 3605.9 83*  2909.8 96
P5-N5 |2927.1 101 2650. 0 100 | 333L2 139 2720.0 128
N5-P6 | 10350 175 870. 3 151 1437.1 192 1050. 3 178
P6-N6| 7781 160 519.5 169 830. 1 208 746.5 122
N6-P7| 907.1 259 873.6 129 1010. 2 147 982. 6 116
P7-NT7 | 480.1 141 541.3 123 624. 1 227 615. 2 147
N7-P8| 749.3 97 667. 7 144 576. 9 120 680. 4 67**
P8-N8 | 630.0 140 581.9 155 668. 1 97 631. 0 64**

iR EL S X N E5RT (BE) @ AEP &R DBEES B peak-to-peak EHIRIE (50
pV=128) &, 8512053 (AF) OEOHRSAHE (BE) x4 5k (%) OFE, BLUZz0E
® Wilcoxon signed-ranks test DR (HARZ O *xHlE, * : P<0.05, **:P<0,01).
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#3 CMIBEUMSRIC & BMKED power % DZEAL,

PR BRI 6 ] al a? 81 B2
(Hz) (2.0~3.75)  (4.0~7.75) (8.0~9.75)  (10.0~12.75) (13.0~19.75) (20.0~30.0)

CMI
- RE = 95 91 107 101 104
(AF/BE)
%6 FHE 90 109 99 92 98
(AF/BE)

MSR
£ RE 249* 217** 51** 102 83*
(AF/BE)
%6 267** 199** 54** 104 84**
(AF/BE)

MALERFARICH T B B AR OS5 120% (AF) O power %D 5.4i power% (BE) iZX4 5t
(%) DY, L UZDZED Wilcoxon signed-ranks test DFEER (HIRAD xHIZ, * : P<0.05 *xx*:

P<0.01).

VEEIER, o b= UEHEDASEEEROMICES
WERY I VH I ZEEENIERNS 5. —icit
HOHMDOEE, BIEMFARE RS I VH 1 ZHMEKE
WiEHIc kB EEZSNTEY (WIE - (75 1984 ;
Schwartz, 1977), I OXRIIEYKEGKEEMEK DO
SHHFH E L THB T %5 (Baldessarini, 1985).
HEBRR FMOAFEAEANSHTWAER Y I UfE
B IR OIERS RO —DTH b, BEER
NOIEL BRI B L TWB I EhmohTED

(Watanabe o, 1983, 1984), INE#EREAEHAEIC
BAGR L CEEEBREICBED > TWA I ENMSh TS
(FHIEE - 78R, 1984).

AR TIE CMI 5%, 56 FHETAEP K
BIFRAP 8 BLUN S ICEBUEKEENZD Sh
1ohs, hEEERS (P1~P3) 25D oRSE
BHTIIE R E(EARED S - fo. peak-to-peak
WIBICOVWTIIE 3 LHFHAFHETP1-N1, N2-P3
THEBEANZD SNt £, Wik TRMmEIESE
T a 1 HH power G DHEREITEMAGED S 73,
0 BB B LU 05 power B DEERLE/LIZE D -
v/

AEP iR ic >\ T, FI reticular for-
mation PEKEERL EORE FOESH KM T
WaEEZONTWVS (K5, 1997). &1, KE
Bk 42> W T, Elberling & (1982) (& N1005%
5 (KHFEON 4) Of2iE*% Heschl 3] (1 HEEE)
L#Z 12, Scherg, Cramon (1985) il {FHE
A1 IRBLV 2 REEEFICHZYS S 5 vertical &

horizontal ® 2 5@ dipole 2%8E L, N100H) 5P
180 CAHFEDP5) £ TORDDOHEEHAL TW
5. 20, AFEDON 4 LIBEDORMITOVTIE 1K
HEHETE X2 KEETE2SD, &0 LASHERD
AIKEEOFRRIEERBML TS bDEEZ SN,

ARFRICHNT CMI iz &k - T, AEP thifmisy
ICHIHINE AR Shd, REBFRSICBVLTHE
RN ERB SN -2 LR CMIDE RS
I UVH I ZEEENERNEO I EEFF LIV, F
7z, IRIBIC DWW TIE, Straumanis & (1982) D

D=BHRY D DROWE L&Y, hiBERIcBVT
BELBEANED oz, —iRic, H5 2EEKY
ICENBERAEFRBRT 5 F TIC 2 ~ LEOMBER S
WBETHAHH, AMFEMERIE CMI o3RS ICEV
T b reticular formation X EEBE FH WV Tl 50
DOEEER BEMER) PREINEIEERLT
W3,

—7, PHBEZEHLS D% MSR ORBEERI, v+ 7
ZFID a,—7 N+ U ZREERNIC X 50X /L
TFD%UyﬁﬁﬁWﬁwﬁﬁéﬁﬁéﬁé”twﬁ

, O EOhTHHEICHVE XY I VH 1 ZERK
ﬁ%ﬁm%ﬁté_&#ﬂbnfm5(wﬁ EiT:
1984).

MSR #5.1205%, P2, P3ROEKIIHERICKE
£ L7, peak-to-peak HRIBIZDWTIE, & <ICH3
HREFEMSOILHTP1I-N1, N1-P2, P2-N
2 15 E D thig a5y D peak-to-peak IRIBICHE K
PHED OGNz, DK D IRhERRR S OMEIR 182
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1bid, WicEs T 5 6 FiEB & U0 FH power %6 D

BREINE a 2B LU B 2HIBOBERSEL &
HWVE->T,MSR Ok 2y I VH 1 SAEKER
YER I & U reticular formation & % W T HKKHE

B LD BEE TR I NI bO L EHRIND,

72, MSR #5 120080 E#ERSOELICOW
Tid, MERFEHTP TLUROBRAIICBVTHERR
BEEEN RO ONK. 1, RBIOVWTLEER
LRI NTRDTH -7z, ThoDFERIF, MSR
DERF I VH 1 ZEEENERIC K DA FRD
FEEH MG Iz bOEEL SNt

Pk &Sz, ABE TR CMI O &2tk 5 Tl
HITER LS BRTERITER %888 5, MSR 0&adk#k
STRIGNIEROANED SN, DT EMDS,
RN S >R OZHEEICBWT, CMI M5
DOZLDBNRD S ORFITEMTH D, MSR FA%K
cBROBVEID S ORICENTH L LINTVE T
EN, KT AEP X» THiFX N/ SR 5.
¥ E

BEBRAREENE E LT, AEP ERkId 3
SRR D > CMI B X OB R S 23 MSR ©
SUSHBEEHE L K EOS 3 iEEFER (Cz—
Arv) BEUE 6ELEFE (C2—T,) o, ThE
1 CMI % LU MSR O# 541 & #5%1205 D AEP
R A AT HICKRET L TLIT ofssm %157,

1. CMI #512053%, AEP B4 TRP8H
LFUNSHERICERE L (P<0.05). %7, FE
Ak 5T D peak-to-peak HRIBICHEREANED Hh
7z (P<0.01, P<0.05). WKTIZa 1 power
BHWFEISHEML: (P<0.01). 2DI &, CMI
DEBRGICB T 2 MHEMIER LA D reticular for-
mation @ & 3 1 EETF TOR S D REKERN
AEP THiEx 1t

2. MSR #%51204}t%, AEP ORI P 2,
P3EEENERICER L (P<0.01, P<0.05). E
BIFRRS TP T LR ORS CHERSEBBEENS &
itz (P<0.01). peak-to-peak IRIEIC DWW TIREE
RELRTXTRDTH -1 (P<0.01, P<O0.05).
I T i 6 TR B L U 0 B power K NERICHEND
L, a2BL6 251K power B HWEBICHLD L7

(P<0.01, P<0.05). TDT &S, MSR D&M
85 TIE CMI O & 5 BRRENEREEDLNT, #
BEHEET 52 EMNAEP THIFA N,

APFRIZOVT, EERFEFTIHEEAHEEHE
OHEBEMOWN LB, HTHMBFEIFO data i
BEAOHSICHEHLET.
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