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(FRFI574 8 A 31 HZA)

TR - RN T 2D OEOBEE AL DI, MACBECEREEARAL ST ST
Busht., &EH>2E (zAzh 1 mg/kg) ¥ XU methamphetamine (0.5mg/kg) DHEIR-EEE
U RIS, BIRPIESE 2 B, EATERABMIChL DR YT 7 TRRL . IR - REA
Mk EER, MOEHN, RUHEIRE, WBUBRREO 4 oL, BUERIERO S noEHOHERE, H
A, TR, TR0 HIERL YR ET L, HEIEORE EINA . ZD#ER, imipramine
BREEERSOHEROEAE KL L, EEREHES &€, MBIEREI L T ZDHEEMET 24
AR SR ORIEIE SIS 2 BEEE2 LB 2 D, ERTTOREICR 2 #1278 L 72, Amitriptyline
BREU < REERA SIS ¥ 345, ZORORBREMEIE, X RRImIRG £ ek 2 R T 3E
L, 2— 4 RTINS ¥ % 5T imipramine DFF LR o7, Trimipramine 13 FE§H% 305 Bl ki
BERREA R BN E € 245, ZhBUEIC B SR 2R & 22 o . Nialamide 3 HERIHO HIREH £ EM
s, FRREZIEE-SEEY 2 A% R L, trimipramine & & 12 YORBEC b ENCE
B B 2 BT T 5 ke o 7z, Methamphetamine DFEE I, BRI OBEERBINTHEIT o,
IDES i, HIOEOLERHE LV ISEOERTFRE I, MEIR - HEA R T EEOEYEER
OERFESPITLOREDRAETHY, »OBR-EEAHOZELE A 20, &HA (stage) OH
BEAELFHNSBAIETHS L R L L.

Key words Antidepressants, Sleep-wakefulness cycle, Polysomnography,
Inhibition of paradoxical sleep, Cat
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Effects of Antidepressants on the Sleep-Wakefulness Cycle in Cats. Nariyoshi Ya-
maguchi, Department of Neuropsychiatry (Director: Prof. N. Yamaguchi), School of
Medicine, Kanazawa University; Keisuke Nakamura, Department of Psychology (Direc-
tor: Prof. K. Fujisawa), Faculty of Education, Fukui University; Mari Hiraguchi,
Department of Neuropsychiatry (Director: Prof. H. Torii), Kanazawa Medical Univer-
sity & Hiroaki Yoshimoto, Department of Neuropsychiatry (Director: Dr. R. Kusano),
Toyama Municipal Hospital.
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DEEETIZE b OERII A RS L i ) A2 D
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HESTH B, FERTEIAERSERT, © O
KO 1EO#REEIGEVCEEZAY, SoXBETSH
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BHOEB 2 EREICE 52570, HROREECH
LCEHBIL, #EFERCRRT L, ChditdosT
BEH O DEOEHORHEREL ML bDEE
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MRS L UHE

o, BHOHER, REGESHEIHEAOEE 2SN
CHARARERA 2 8EEAW:, BHBEIALA
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ot HEEMIZ, EE2 mmORAT > L IFHD
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terior lateral gyrus) 2, FHEB @ L CHEE LICH
ZIAAT, TAHEERIIZIZTERORIER L&, 72
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HARAAL,

BEEMI IR VN — VNI F A VB EEA
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1BMEEBE, BRI ZASFME 2 BRI Lo HM
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EHEL T, BRERP, FAEEHERL
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TIVVETEETA LI, DBECEUTHEAR
SREEBIC IR L 7o,

1.5 2% L L T3 imipramine, amitriptyline, tri-
mipramine, nialamide ¥ Xk U'dhiiHIEEE LT
methamphetamine 2{E L, FET B3t b OEKRD 1
El Q%58 I1ZFEVE & L, methamphetamine %0.5
mg/kg & L7z LISHE, Wi e 1 mg/kg DEE TR
ERARPIC ST L 72,
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# (paradoxical sleep stage) ™ 4 D KFILZ (U
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F—raR e s REERETIREC12—13Hz ©
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BWHHRL, EECH 1—2 Hz OBRIEHRE : th
CEB T HENRSND, WHEREE T ENE
OEBMEE L, BEOD S5 Hz fBOEENG 0 ¥
DEFE L EESHETH D, S0 EHHERDHE
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Fig.1. Polysomnograms of each stage of sleep - wakefulness cycle of cat. Abbreviations: R, right;
L, left ; ASG, anterior sigmoid gyrus; MSSG, middle suprasylvian gyrus; PLG, posterior lateral

gyrus;

DHIPP, dorsal

RESP, respiration curve.

IMIPRAMINE (

hippocampus ; CL, Nucl. centralis lateralis; EOG, electroocculogram;

QYNOE DNOE TWOE TVOOE VnOE TUOE

W: WAKEFULNESS

D: DROWSINESS

S:SPINDLING & SLOW-WAVE SLEEP

P: PARADOXICAL SLEEP

Fig.2. Plotting of the sleep - wakefulness cycle during two hours before and four hours after the
intravenous injection of imipramine (1 mg/kg). The results of five experiments are summarized in
one diagram. The arrow indicates the injection of drug. The following abbreviations are used from
Figures 2 to 6 : W, wakefulness stage ; D, drowsiness stage; S, spindling & slow - wave sleep stage

(slow - wave sleep stage) ; P, paradoxical sleep stage.
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Fig.3. Plotting of the sleep - wakefulness cycle before and after the application of amitriptyline (1

mg/kg) in five cats.
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Fig.4. Plotting of the sleep - wakefulness cycle before and after the application of trimipramine (1

mg/kg) in five cats.
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Fig.6. Plotting of the sleep - wakefulness cycle before and after the application of methamphetamine

(0.5 mg/kg) in five cats.
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Fig.7. Graphic representation of percentage of wakefulness (__J)), drowsiness @2, slow - wave sleep
(M and paradoxical sleep ([EE) stages during two hours before (control) and four hours after a single
administration of imipramine (a) or amitriptyline (b) in five cats. I lines indicate standard deviations.



648 e - i - 0 EE

ERLIODTHESD, WFNLEEREL IRV
V.

2. HERREK

RS O iz, & stage DHBER BRI L 7. &
RISl & L1 4 DO stage DHEESEINLS -, %
DEHA O stage BRI CITIZHEE T2 2 Lizn 3,

B9 - a i3 imipramine DS TH 2, FEEHE 2 I
THEREROMNIZ 1 % KETESLRINESND
B, EHRRABMTRESTTOKECEEL, Z3FE
S o, RS L stage ORBEBICIZEEZR
< (F=1.86, df= 6 £48), B&MFcL v 2> %&
stage DHREROBEROLFTRELSH NI LHRS
ni,

a TRIMIPRAMINE (| mg/kgi.vi)

%
100, BEFORE

AFTER ADMINISTRATION
1
‘

50

“22195

2 0 ~~ 2 2 4 HR

9 - b i amitriptyline DA TH 255, F&pHm
OHBREHICE 1 BRETERELRENRS AL (F=
5.56, df= 6 £48). Imipramine D&z s~z )
SHETIE RV, B 2B TORERERoF
BRON, SOICERENL BETL 2 g
A

FEBERAOE LIS O LT, R, &
FEHAOD R E ST AR HSTR 5 h 5 2, R
R EEZERRD LR 572 (F=1.28, df=6}
48).

[10- a @ trimipramine Tl EHRS 2 B TOER
1, #EEE O R BB OBAMER, 10~ b O niala
mide T3 iEE% 4 BT stage O HIRE S 08N

b NIALAMIDE ( 1| mg/kgivi)

%
100 BEFORE AFTER ADMINISTRATION
i

50

i

2 ~— 4HR

]

2 0 ~ 2

Fig. 8. Graphic representation of percentage of wakefulness, drowsiness, slow - wave sleep and
paradoxical sleep stages before and after a single administration of trimipramine (a) or nialamide (b)

in five cats.
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Fig.9. Graphic representation of number of the appearance of wakefulness, drowsiness, slow - wave
sleep and paradoxical sleep stages before and after a single administration of imipramine (a) or
amitriptyline- (b) in five cats.
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Fig. 10. Graphic representation of number of the appearance of wakefulness, drowsiness, slow - wave
sleep and paradoxical sleep stages before and after a single administration of trimipramine (a) or
nialamide (b) in five cats.
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Fig. 11. G‘raphic representation of average length of wakefulness, drowsiness, slow - wave sleep and
parfid()xmal sleep stages before and after a single administration of imipramine (a) or amitriptyline
(b) in five cats.
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Fig.12. Graphic representation of average length of wakefulness, drowsiness, slow - wave sleep and
paradoxical sleep stages before and after a single administration of trimipramine (a) or nialamide (b)

in five cats.
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BRERTH S,

MHRERIEIC DV TIE, Y ORIETHEYR, R
UM EERERRES A oo, HBER Py
BRI T ARERRICE S Y REDEEE R
®» (F=3.0% F=3.3, df=3 £32), #RiKEESELS L
UHBHE IR ERETRLE.

% =

FEBRIZBOWTbhbNIGEEEREHAL, X6
EKOMBTITbNTELABRE2&0T, HEBRK
CERTIECELE IOV BEHT I EICE
- T, &M DEORRE - EEASBCs L ETEE
DERPHS IR TLILHNTER,

FBREH S DFEOBH LT, £ ¢ imipramine 1 mg/
kg % 5T, REBRBOBMSEL <, HHEE, F
W OB R, 5, TE L REERE SR L
THRTAE#bTo 3. ZOM, EEHIEE
WA Lz as, MSRRIEIEER 2R TcE £
oz, L L Ih S OFRORR I ENERETH
D, EEE 2 — 4 BT IZEMETORBICEE L
7.

Z Rz L C amitriptyline 1 mg/kg &5 T, &
P EEAR AN 0 AR5 IZ imipramine & D B <, /o5
FERRHEAI D\ T b AR 2 BERACIMG], 2 — 4 BEfET
W HESRT S D0 (VbW 3 rebound FR) ERL,
OFRLHEHFRCERLELTE -,

Trimipramine, nialamide (% 1 mg/kg) 52 &
B - HEAMCRIZ T BEE, BENERN305
Ml RERIR 2 s ¢, BHEI L EEHEOTL
HEHE L AEMEE 2 EAEZRLEY, TRy
HEHFEIZ I ER S 2EIZR ST, B3RO imipra-
mine, amitriptyline & OROZERIIBERTH D, &
D EBAREREBRICE D20 2R L bRIGL
TwaEHzBbih s,

Hishikawa %9134 2 T, imipramine @ 2 — 4 mg/
kg AIEEIC & D WRIEROME £ B, 4 mg/kg ©
JED ZOMBHREOELEEL b, Okuma 510
& A 2 &> T, imipramine ® 7 mg/kg/day DA
W 5T, %7 Wallach 5'"M4 imipramine 010—15
mg/kg, amitriptyline ¥ 5 —15mg/kg BN 5T
WEERI OB 2 &4 T v 5, & 5 RA2IE 2 2T0.5
mg/kg, 1 mg/kg, 2 mg/kgBERHHKL, BED
I - CTHRKIER O &, SRR O]
2EC RN EREL TV 3,

£~ OREIERIGE N T 5505 DBOBE Iz W
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ik, EERAT, Dunleavy &'¥i& imipramine D75
mg £ 5 #%, Hartmann &' amitriptyline M 50mg
#5755, REMEBE:2R & €2 I L 2BHELTED,
E 2 Gillin 5}, 5 DHBE T amitriptyline Bk %
1Tvs, + OREERN DT ZE T, amitriptyline 5 REM
B %% L (baseline ® REM HADIFEHIH130% DFA)
amitriptyline g11-%, REM HAD#IN(REM rebound)
NELNIHDI, I ORPEEE NS, REM re-
bound DR ShBZ VDX, 5 DKREOHENRESN
ot LEBREL TWA, Kupfer 9%, 5 DIREBE
12 ¥4 3 amitriptyline #8517 & 5 R EERMEOZE
1L %45 L T 353, amitriptyline D50mg ¥5 Tl
REM sleep percent i244% 4L, 100mg &5 Tid
S5%WA T B85, L»L200mg 2H/ELIET S, 2
3B H» 512 REM sleep percent DIFAFEH50% LATIZ
ZofrEvnd Ik RBEEL, amitriptyline © REM FE
RINEFIR I EPEEOEE, TOVHICHEY R
LT3, %238, Passouant &' VIIARERTIIEAL 2
Motz 3BHRHD DD clomipramine % 20—258 D
7 ADFEEI 1 B25—175mg %5 LT, REM 05z £E
R S12%DHE £ v 5, ZEE4 REM #I%IZIR %
RTw»wa3,

Imipramine, amitriptyline 237 SRR HA 2 10|
TEHPRDOVTORFER, BED L I 3B TIER L,
L L, bhbiiz?, BENC b7z & 5 12, imipra-
mine, amitriptyline #5.C & D ¥ OEREB ORI
b, HREEBEAOHROMALR EORR, B
HEEESES T2 b0 EEZ T, Hill 593,
imipramine #% REM B 2 ili%l 3 2 fER#F £ L T,
imipramine Qa2 V) S ERABSEE T2 DL EZ,
cholinesterase inhibitor T# % physostigmine %,
imipramine A L7 EER2 7 v MZOWTEATWY
3. T bb, REKZ T OEERES CIE REM #EEE
#156. 453 TH -7 b D3, imipramine 5 mg/kg D%
5 179229.754 £ & L, physostigmine 1 mg/kg %
imipramine 5 mg/kg & & 1257 5 £ REM &
MLT4.5F LR LI L |REL TS, L L, physo-
stigmine 1XAJMED cholinesterase inhibitor TH 1,
0, FOEAFROE AL CHETH Y, imipra-
mine ® REM HH#lII/E A o3, BizHio ) Y ERIC L 3
LbOMEDH, SBRECRNEETS LBbh b,

L5 O%EN S DRBORER 72 5 TEARFICH
L T, Schildkraut'®iZ imipramine 23¢M ./ L = ¥ %
7Y OEBENEREBLT 2.0 EE X, Vogel
5200341 5 DB D W R R A MEHIAS, B A 7 3 — 1
72 DUEREEET 3 2 LTV 3, Hippius?"
12, {15 oEREEBL TP/ LT FLVFY A

By 7ABIY, HovidEo b=V {EEky +
TAD YT T ABBRFMEICT Ly REMNEEL, 3
BRI 2Hiz s+ PAHME (synaptic cleft) mey
FTABEEEND /LT RV F YU BLY, Hzun
Fee b2 OBMYALENFTZ izt
D7 I VRERBET D EHBRTHE, 2L, 38
F1 5 D%, D monomethyl (K &% (B 2 if desipra.
mine, nortriptyline) & dimethyl{t &% (811 i3
imipramine & amitriptyline) & ®# B8 ¥ 2 ,

dimethyl &2 2 0 b = EEIDAHIIRHLTEY
5 17 WVEIHER % 7§ 4%, ZHUCR L T monomethyl
{L&WE /L7 Rr ) Y EBIRYAHIIH L T—EE
EBERRIZTEERLTVS, ZhesDE LAk
BBREEGD, R HBR LI, IBERRI 0%
L BB OBELD 5 WIIHREEEHO B OIS
I UFOEROERL L O#ES « BRHROERLE
ETHLENDHDZ EEDbNS,

FROERER» S, REBRCHV LD EE 8
H2HER, B DEOREERML2OENL
FETHD LD T LR, &oHEIR - EEREN
OEE - THEMCBET s ERFHEE2 O Lo flAR
ET3rBEbhd, AN, BRRLEIEL,
Wallach &' 212DV T10—15mg/kg £ ) K&
DS DEEH, 24 b7 2 L& ET-T
R - EERPCRIZTHE LR L o085, WS
HOMEIDSHFROH > DETHLEETHY, FH
DERZPIFRLEB TR LTHS.

EIAT—EIICWAB I ETH B, BE IR
B & OBR T, HiHIECEk (control recording) B
T B FERE ORTIIIMEN L, AIRE TG
Hialgt L U CEERBRBARBEE S HERE L LRE,S
2 BEIOER A, S8R >EEHROELER
B3 % & o, 24RFRRELERE, placebo FEEREL Y X
NENFL E L6 L OCER I L&A, EH ),
FERoOBHERICOLTOMBEIEENTL S,

nE, BE- - EEAMCETIAEL L Y, &
WL SN D EER-FERE I (stage) OHBEEN,
AEBERTLREYORME L ARIL, 0K
BRI LSRR O B RO 2 L EE A R
Ezohs, HEERTREERC oL TUHIGE
BRHDER L FEOEEL, Lt TR
T I 2 U TOMB A D) THL L,
EROOIHBERICEKEL, »ORYHEEROERD
RAIMNBVAETHZEELOND,

#®
1B P B R R ZAA 7S 4 T BIEARL, B

c
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&> DEOMR - HERAR R TREERY ST
e TREL . EER - HEEALEHEG, R HA,
AR (45300 - PRI MRIR ), A ERRARIA D 4 A
ﬁﬁﬁL,:néﬁﬁwﬁﬁﬁ,ﬁﬁ@&,ﬁﬁﬁﬁ
ph, PEATERO SRS Y2 HHL, HEETF RIS
L, ROFRERL.

1. Imipramine ( 1 mg/kg) i3 SREMEIRIAOD Hi B

pEkERRL, BERMAEED S &0, HRERME
CHLTRZOHBEEMG T 2ERERTICE LR
ro IS OMRIGERE 2HMEES LB, E
sEORBIR S EAZRL .
- 2., Amitriptyline (1 mg/kg) 1ZF U < tREEERL
PRINE 5, ZOMROFBEESES, F#HR
WIEH % AR 2 B CRITRIL, 2 — 4TI
&t % 5T imipramine DFH L Rz o7z,

3. Trimipramine (1 mg/kg) X EHH#303 M
REERAAEAS R, TR R
pfsemofz. Nialamide (1 mg/kg) B&EH, &
CRBEBRO BRSNS ¢, FRERER - K
BEE L 7 2MEM %R L7228, trimipramine & & b iZ
PORE b EHFRICER D DELRRED oD
alz.

4. Mathamphetamine (0.5mg/kg) OF&EIZ, &
BHOBEELENTHEOT sk,

5. o oEEVEBBIECLIDVERETITRER,
BR - EERHCRIZTEEORYHEEMOER 28
BT BIERLTETHY, MR - HEERAIBE
FAREL LTI, HEREIE L R0 5 7.

ARAVOESE, F4EERNE - HERRESEMN
k& (1974, KR BV THERLL.
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Abstract

The influence of antidepressants on the sleep-wakefulness mechanism was studied by using
eight cats. Continuous polygraphic recordings with chronically implanted electrodes in the brain
were carried out during the period for two hours before and four hours after the intravenous
injection of various antidepressants (1 mg/kg, respectively) and methamphetamine (0.5 mg/kg),
The sleep-wakefulness cycle was divided into four stages of wakefulness, drowsiness, slow-wave
sleep and paradoxical sleep. The percentage, the number of the appearances, the average length
and the latency of the appearance of each stage were examined statistically before and after the
administration of drugs. Administration of imipramine increased the percentage of the slow-
wave sleep stage, decreased the wakefulness stage and inhibited the appearance of the paradoxical
sleep stage. These effects disappeared in two hours after the injection, returning to the normal
pattern of the sleep-wakefulness cycle. Administration of amitriptyline increased the percentage
of the slow-wave sleep stage with a prolonged effect. This inhibited the paradoxical sleep stage
for two hours, but with facilitating action for the following two hours. Administration of
trimipramine increased the slow-wave sleep for 30 minutes, but it showed thereafter no definite
effect on the sleep-wakefulness cycle. Administration of nialamide increased the number of the
appearances of the wakefulness stage tending to the unstable sleep-wakefulness cycle, but it
produced no statistically significant changes of parameters of the sleep-wakefulness cycle. The
effect of methamphetamine was characterized by a marked increase of the wakefulness stage.
The results show that the intravenous administration of a small dose (1 mg/kg) of antidepres-
sants is a beneficial method for discrimination of the effect of antidepressant on the sleep-wake-
fulness cycle and that the percentage of each sleep-wakefulness stage is the most discriminating

parameter for the measurement of the change of the sleep-wakefulness cycle.




