Influences of Psychotropics on the Diffuse
Thlamocortical Projection System and the
Nigro-Striatal System in Chronic Cats During
Various Stages of the Sleep-Wakefulness Cycle
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&M x 2 OYMERIR BB SR & BEMRRERC
BIETABHEOFE
—IEHR - BRI ORE —

SRAEEEFPERHELHE (EF 1 IUORREE)
2 HBH =825

BACBUEERELIEDRAAL R A 2102 Ay, SEOEBAESMERKEERH R (diffuse thalamocortical
projection system, DTCPS) & BE#BIK{ER (nigro-striatal system, N-SS) ~RIFTHE»HX, FRhERLDOROMFETRER
LER - REBEET BRES I ThThOROBENATEGL MBI Lz, DTCPS O L LT3 SRIESRZED A
SR ok 4% (right central lateral nucleus, R-CL) # B —Hl¥ L THSh A 8F burst) ¥ AV, Zh 2 BB ER
(thalamic-spindle, Th-S) &MLz & & L, N-SS DB L LTTERBIRE (left caudate nucleus, L-Cd) &% B—HRI L THL
NDOHRORIREAFEY (caudate-spindle, Cd-S) AV, Th b OFEREHHEE (evoked spindle) 12563 5 IS 3E & £ B A
K (saline, SLN) D&%, HE&H, BEHK 0 — 2050, BE5H 2 — ABHD 3 FICoT THERE L. Bk
7 r—) 7w =<2 (chlorpromazine, CPZ), »~= XY F—,b (haloperidol, HPD), 4 ¢ 75 3 v (imipramine, IMP), <7 €,
4 (diazepam, DZP) TH%. Thb® lmg/kg ZREBR, HHE Lz, BELA-OXERLY, MEL, S8 - REREE
B, #HRERPOSER - EEAYMTHS. TORKE, CPZ 12 Th-S DFEEY R EEEFBHOERE L 5% 0 — 2B L&
DOMFERE TRA 2 €, Th-S DR REELEEEFOYRBRB CTEME I, Cd-S DEEYHESE 2 — L BERhOME
& - REER CHA SR, Cd-S OFFrHE5EAEBF 0N HMEMN TEME ¥ 7. HPD 12 Th-S DOFEIEY 5% L&E
FORER L REH 0 — 2RBFOMENS OB 5K 2 — ABMFOMEBERP TR X2, ThS OFFLHEHK 2 — 4
RRFORE L B5H 0 - 2RBFORBHTEMR IR, Cd-S DREYHEEE 2 — A RO EE - #5548 800
BWES LR 5K 2 — { REAFOERERA TR T 51 2 — ABBPOER - REEEL THEAX 2, Cd-S 0F
B 58 0 — 2 Rk OBEEL CEM I B, IMP 12854 0 — 2 B OFFEE - SIEIRI & 85565 2 — AREh oM
HERIIT Th-S & Cd-S DRBFEFA X ¥, FFELEMIL, {EH 0 — 2BEFOMEIT Cd-S DEFELEE I,
DZP 2 Th-S OEE*REREE/RFOL T OER - HEEME TR &4, Th-S OB &EH 0 — 2 B OMEDN & &
SHERGET OGRS - RERENR L OE5H 2 — 4 BRHSPORFBELS CEM XL, Cd-S OEEYEESLEETOE
B L8R8 0 — 20RO TR S 5% 0 — 2 BMP OEE - SR - YHEBRNcHAXE, CS 0
AR 5% 0 — 2R OMED - REEEN & YHERP CER 3. U LoRRIE, BT 2 MRy #RKT5
LEZ LR TS DTCPS & fABHBET A MEIRELHHT 5 LEXL STV A N-SS 1Tz« R AR EEEHNES L, Fh
ENOROEEIER  FEBMCHEB L V52 L, MASMBENCHEELE - TWA I Lallses.

Key words psychotropics, diffuse thalamocortical projection system, nigro-striatal system,
thalamic-spindle, caudate-spindle

Morison B 12 X b, BRIRDOFHE (BB 2B THRE LK
BT BB E R (specific projection system) D iz BLK DIE,
BEFME X » TR EEREIRCH M RIG (recruiting
response) 2AFRL XN HEEKR GEBR) 2\ FET B Z LR
R3h, EHEBBHR (non-specific projection system) & BT
hic. ZOFEBBREHRLLOK Jaspe? DPRIZL b, EE,
B, BBV X A0S ST ABMAOKRAREYED
Lo EMEEIh, HKMKESR (thalamic reticular system) %7z

FEL5E9H 2 BRAM, PR 5E11A 9 BZHE

WBEERIK KB #& 5 % (diffuse thalamocortical projection
system, DTCPS) LM T\ %, Jasper® (2 KARERICE
% HEIH0H% (central lateral nucleus, CL) # B —fg L<H
FER5#EF (spontaneous spindle) & XA LB AHE TS Z
L&, AEMOEHEERRIC X 5 FHEISICOWCTR S IR
Wi - WA T B AL B — R RIS DR 23 5 D 4\ 5
frb—HTHZELBEL, BEVPRECEL BRI ELR
SO & - THIE RGO BRI REH B 5 O 12 R R

Abbreviations : Ach, acetylcholine ; BDZ, benzodiazepine ; Cd, caudate nucleus; Cd-S, caudate-spindle; CL,
central lateral nucleus; CM, central medial nucleus; CPZ, chlorpromazine; DA, dopamine; DTCPS, diffuse
thalamocortical projection system; DZP, diazepam; EEGAR, electroencephalogram arousal reaction; 5-HT,
5-hydroxytryptamine ; GABA, y-amino-butyric acid ; HPD, haloperidol ; IMP, imipramine ; L-ASG, left anterior
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AINFVFTT 4 IVATARBRLTWARDTHDEL
7.

Umbach? iZ & = O T BN M A B TERHE (caudate
nucleus, Cd) # B—Fl+ 5 &, RflE L OO Cd, FKHFE
R (BRI & TR, KM EEBE R4 (Nachentl-
adung) MEUD Z E#EE L. Buchwald 52X Cd O E—
AP CTEEORBHPLOMICERIHRTHZLETRL, &
hE BR B (caudate-spindle, Cd-S) & B A 72, Heuser
59z Cd DMEFKARIFO8% (central medial nucleus, CM) &8
KATAE RIS (ventral anterior nucleus, VA) & TERE N — 7
(caudate-loop) &ME&E7 4 — Ny ZEIBREHEHEL, CM 7 b
Cd #T VA CEDHEEKIZ CM 225 VA K EET 5 HEE
BT HBEMAICIE - TV B E Lz, Buchwald 5”12
Cd-S&4&+5 X 5 nBHERNMEY Cdizini, B¥mcmsnis
FEH L0 5 Z EXBEL, Cd i Moruzzi 5D
T+ 5 LTS ERIE R (ascending reticular activating
system) WT AR RELHEN TS & L.

4E, EKE - BEHEROFax B, DTCPS k&t h?
CL * BE#HIkE% (nigro-striatal system, N-SS) & ¥ h 5%
Cd wBMACEBTEDAR, TOMEXBEINCHB TS Z
LTBLRABRGBE L EBOMBEHEOHE T THETS
XD, TAThOROMEZERR LER - RERIIC
HETABRES IO TOHEHEGRYHELAETAZLZERL
TARFRET 7.

MEHLVEE

. BEEDRAHFH

AERITIE, LBIRAREF 210y B, BEEDA
HZFEMIL, Yamaguchi 5%, RE", HE", RN? LI H
TREIfE - . FEMIE, RV o & — )b 30~35mg/kg
OEEAEHC IAREB T T -, BEEEXBH LK, &
BRAFEERTHS 2mm BROAT VLV AT CEBYEE
BEBLTCEELCETS I KHEDRAAL., BDHARTA
i, Wl o EE)S (anterior sigmoid gyrus) & k¥R E HE
(posterior sigmoid gyrus) & L7z. TEIEMIZFTHEA LBEDRIE
Fre, SAERIEERHOETICTh T vEEYE
BDRAE. BREBEEIT, A7 v L AMLyA- L (EE
0.8mm, M 0.5mm) WHEE 0.2mm D=+ 2 AEEEXEAL,
ZREFV S P RREEMTTHRELCROHEBRE AV, [
OSPERO NS & 48T O SR LK Imm T, ThERDK
W 0# 0.5mm DR THREERLIE L, il CEZHD
kHOERE LTHW . RIBAESERE, ARISMIT0HK
(right central lateral nucleus, R-CL) & Z fill BB 1k & (left
caudate nucleus, L-Cd) IZHHIAA 7. BRI E BRI,
L Q% E (right dorsal hippocampus) & 7 {il & X #EKE {5
(left midbrain reticular formation) & L7z. Zh HEH~OEE
AL Jasper 5% & Snider 5 ONEFIESE, HAMH
ANEMEEEEY AT, BREROLERILEMLDT
DIz, CL TIHEHEEBESHIM (8c/s, 0.5msec v AMEDOEW

BRI & » CTRERANCHERIENFRShS 2L, ¥
S TR ERFEARCEERESH (injury discharge) B HEH T
HLETHRLL. BRREHTEM L HFERNTSATRITE
DRV =~ L EBEROLMEER L — TR ¥ LD EE
AV, WMESRAR -BAREROHRACEE L. L
DFTRTODBEEY VA VF AR —TF T AVEFIL, 7
7B AAEEEYEVCCEEBCEELL. 20755
R EERE LY 7y PREEIR, BUEEROTRLE
BT, FTREGIANGBERBSR LR LT 28y
ERcEE, ToBESENORLc L bR, OERIINER
B O ERIRTE LS EE L.

I. £BFEE

EAFRETOREERL, FROPEBLEDLHRELE
BL, % 2B LSS LcBicfT -7z, EBIL, BEEh
EERAGRTEA Y -V PV — AR THo . 2 XEEAC
Ahbh, BREABAO—FRCKRbIY — FEREETT
EFEIhTw2d, BEREAXEHCBHTES L5 L.
BERAOWEI—FAN 5 AL L, HECIIELIRD T TH
YOTBrESCEETEL LI L.

. RIEHEE

FIFL, 0.5msec S~V AFOEHMEXE—RIBE LT, 3%
1 EOBETImE 2. RIBGRE, £HEEE - HRUEEIRI
CHIBC X AHREDPEBECER I N AR/ REBEY BB
BAY., ZOBEC I 0B EEHLED L O MORERE
ok WTE x5 &, R - RIEERICE b B R
WL IRAIRNE L FE LRI AVAROHEELIFHK I, B
iR EEROSTOBRBTHRGENE ZBETIETH -7, M
EENT, FAREMERSN 2R LR SE 4 BBOBTT - .
BERTCIL, £ TORER - BERR T CL & Cd OREEES
i, BB o —EOBKH D (thalamic-spindle,
Th-S) & Cd-S DN 2EANEBORD L O>CL, ZhtH
MR8k (control) & L7z, #&5#1Z, CL & Cd DRIBE EHE
#®, 598%, 100®ICITy, EHEE0S E TIZI0F BTy,
605 MBIT 20 I T o 72

V. BRECE

MEERIERBERNOBY RSN, BENAS
WEWRIRIC ST LIS FICREIRSH SR (sleep spindle) A3HER
FTEDRESTH o7, BHEIAMEE - @HM, BREKE
B, HEN, PRRIVCLEROERY VS 7EHEEL, Zh
UFF A v 7 EE M EEG-4142 (BAXE, ®5) ¥ A,
1.5cm/sec DX HEE THRHE L. CL & Cd ORBICITER
HBEERE SS- 1101 (AARE) &7 14 Y v— 2 —SS101] (HAX
B) vk, FECERINCRIENBELRFLERE
DFR-3515 (Y =—, W) TEBL, T2 UBAEBEH
ATAC-210 (HANE) TRMKEE L.

V. EER - HERER

FEIE - BEEEMT Okuma HW OEHBE-SE, BHDOITEH
LRY IS 7EENSHEEL (wakefulness), #HEHR (drowsi-
ness), #5EEM - RIZMEIRA (spindling & slow-wave sleep), ¥

sigmoid gylus; L-Cd, left caudate nucleus; L-PSG, left posterior sigmoid gylus; NA, noradrenaline; NREM,
non rapid eye movement; N-SS, nigro-striatal system; R-ASG, right anterior sigmoid gylus; R-CL, right
central lateral nucleus ; REM, rapid eye movement ; R-PSG, right posterior sigmoid gylus; SLN, saline ; S &
S-W sleep, spindling & slow-wave sleep; Th-S, thalamic-spindle ; VA, ventral anterior nucleus
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SHRERR A (paradoxical sleep) @ 4 HAw KRG L 1.

V.t &
FTHEROEEHELIBIOF 25 Lk, £ ToHER
REEETE A H 5 L 7o B BB RAG SR 03 E L 2ol D Bl 5t LIRIE
LEFEORNMIEEEYTH LR TEL VO THEL LR
L. Bh, 16ECBbALNERL, BE - BEEEMEO5
PERELEEYDE N L - TRACRL - 1. BIZHER -
BERRERTE, FRYWENI\BESERCEL > T hE
BMLCWBZERDD, ZhrdRTs L ERHCIRESE
DFRGBEIELN. T TEEYH—TALDIZ, i
BER - HEBRMEC ST 6 BOFRVEEELHNONRLEL
7o, ZOBC 5 mBEOFIMIC X 2 FERIEE 2 BRI
L., a0 ThS & Cd-S DIRIE & 12 ERK
Lo Tit o e, FROIEMIC X BEBOMICKE 4 HERI
LoTHEE L. B—KER - EREHEOBE VIS D, Kk
KERBCRDOLNDFIBBREORNC L BLD, T LTEY
DEGELLIBH0HRETHS. T THELADEREBIAELS
EHoEEH—3T oz, BIE - EEEREICES AR
DIFIB EHHOFHMEY & H, Zhi 100% &L, EHBEOE
DEBIIHBICNTAESRTELL.

VI. #catigmysik
HPLRSFEYE SO 2REHOBETREIL TV L
CHESE, EWREELREICHIT SRR 0 — 265/
(EH0 — 285/ L4402 — AR 5% 2 — 4B
LAY, MEE1.000& LTHBONC L AFRERT - 2.
A TREYRSHOLFHRMOEHEOEOREIL, 547V
BRIP£EHED tBREXT-7. TOK, p<0.05 ¥ HE

Percentage (%)

Time after injection (min)

Fig.1. Changes in the amplitude and duration of the
thalamic-spindles after intravenous injection of chlorprom-
azine (1 mg/kg) into 10 cats during every stage of the
sleep-wakefuiness cycle. Chlorpromazine decreases the
amplitude of spindles at wakefulness (from 0 to 240 min
after injection) and paradoxical sleep (from 0 to 120 min
after injection) and shortens the duration of spindles at
paradoxical sleep (from 0 to 240 min after injection). a,
b,amplitude ; c, duration; a, wakefulness; b, ¢, paradoxical
sleep. Each vertical axis indicates the percentage (%) of
rise and fall in the amplitude or duration of the spindles
compared to the control. Each horizontal axis indicates
the time after injection (min) of drug. --:-, standard line
of 0% ; or e, mean ratio of the amplitude or duration
of the spindles observed among cats.

Ll BohBEILS TS ELERRE TR L.

VI. /8 L-miEmE

FREEEIL, 7=/ F 7 VRBIBRAREERD 7 e -1
= < 2 v (chlorpromazine, CPZ), 7F w7 = / v RS IR
BED ey F—,L (haloperidol, HPD), ZE%H > 2K op
4 375 3 v (imipramine, IMP), Rv v 7 & v REfE
FRERD 7 %4 (diazepam, DZP) %38, WRE L T4
BRI RIEK (saline, SLN) # AW /o, EYBREBIIFhFh
Img/kg & L', ZhiIZX-Te MCAWS—HBIOEVE
BB S5hi. KBRFIKZ, CPZ 1041, HPD 1041, IMP 1041,
DZP 104, SLN 8#IT®» 5. LI EDABEMHIESL SLN 11, R
BIRLbBRELE. A—0x 22 AVCERYT OB, 4
el &b 1BHUEOMBE B 7. ERETH, Bitsw
72— NRET RGBT 6V OEFEEL, 10% i<y
VERMBIEBIR L D EAER LT L. RO B LN
B, e A CVEEBIZE > THEE LBICESETF2ED,
=y ANRERITVLEHEDON B HER L THE L.
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[. MEMEREHO Th-S & Cd-S OIRIE LFHEOE(L
1. SLN

SLN 540 Th-S & Cd-S O#REIE & ¥ik, £TORER -
FERPCHEZELRE( LY ZeTeh . HEFt$micd ThS &
Cd-S DRI L FRICEEZITED, 5T,

2. CPz

®1&R2i2, CPZ HE5HBzBsNiz Th-S & Cd-S DiFig
ERGEOE(L YR - EERPIICHENCEREE Lizbo
ThH5.

1) B

CPZ 5 H#DOLFA/FOREMCE T, Klan ki
Th-S DIRIESFA Liz. #it2a0e Th-S OEIECHEER
HhH (F=3.782, df=2/34, p<005), HEH 0 — 2 B[
(0.02<p<0.05) L& 54 2 — A BRI (p<0.02) DEEIIAN R

Percentage (%)

Time after injection (min)

Fig.2. Changes in the amplitude and duration of the
caudate-spindles after intravenous injection of chlorprom-
azine (1 mg/kg) into 10 cats during every stage of the
sleep-wakefulness cycle.  Chlorpromazine increases the
amplitude of spindles at spindling & slow-wave sleep (from
120 to 240 min after injection) and shortens the duration
of spindles at paradoxical sleep (from 0 to 240 min after
injection). a, amplitude; b, duration; a, spindlig & slow-
wave sleep; b, paradoxical sleep. FEach vertical axis
indicates the percentage (%) of rise and fall in the
amplitude or duration of the spindles compared to the
control. Each horizontal axis indicates the time after
injection (min) of drug. ----- , standard line of -0%; or
¢, mean ratio of the amplitude or duration of the spindles
observed among cats.
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CHE L THERIRA Lic. 312, CPZESMEORERC
%135 Th-S DIEEOWMA L RTHIENL 1HTHS.

2) PR

CPZ #EH 0L ATOMEN TIT, Th-S & Cd-S DR
LEET B DI e o . BT RIS D ERELE
holz.

3) HHEEN - BRUEREIR

CPZ # 5 # DB+ OFEE - RBERATE, R2ao
I3 Cd-S DIRIEZE 54 0 52512057 % TIXH S 2 7R

R-CL, 3.0 V, 0.5 msec duration, 3.0 sec interval, cat 107
Control 120 ain after injection

R-ASG PRV e WL WV Pl Ve s S
. . . . . .

L-A5G LTV E R Wiy S Ve e Y T A i N o i
R-PSG Al Nt M N A e NN i i
L-PSG A/ eI e M AT 2 e A i |

Fig.3. Comparison of the thalamic-spindles between before
and after the intravenous injection of chlorpromazine (1
mg/kg) at wakefulness. Horizontal bar indicates a time
constant of 1.5 cm/sec. Vertical bars indicate a calibration
of 100 xV. Each marker () under the EEG is a single
shock on the right central lateral nucleus (R-CL). R-ASG,
right anterior sigmoid gylus; R-PSG, right posterior
sigmoid gylus; L-ASG, left anterior sigmoid gylus;
L-PSG, left posterior sigmoid gylus.

L-Cd, 8.5 V, 0.5 msec duration, 3.0 sec interval, cat 107
Control 200 min after injection

R-ASG o WMWWWN il (WWv*-Nr"W\WW'Jw‘*MM |

LoASG i AN e e o A |

R-BSG Al gt e F O Y |

LPSG ot i M i AN e it s s |

Fig.4. Comparison of the caudate-spindles between before
and after the intravenous injection of chlorpromazine (1
mg/kg) at spindling & slow-wave sleep. Horizontal bar
indicates a time constant of 1.5 c¢m/sec. Vertical bar
indicates a calibration of 100 #V. Each marker { *) under
the EEG is a single shock on the left caudate nucleus
(L-Cd). R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.

FAREE, 1200052404 F T3 A L. HEr#rcix
CdS DB ESERNRD H h (F=3.807, di=2/80,
p<0.05), B4k 2 — 4 BRIOFHE - RIER I SN BT I
B LTHEBICHA L (0001 <p<0.01). K41x, CPZ &7
BORFEES « RIEEEIC KI5 Cd-S DRIBEO KL RTH
HElThH5.
4) MERERN
CPZ B E#HOE&FARHOYURERBCE VT, R 1-b&c D
I 31 Th-S DIRIEZEREAD L, Th-S OFFEE—HRICERR
L. M 2bDXdic CdS oEGFREEBETHEML .
ThS DEBIAEEENRRD b h (F=4.401, df=2/34,
p<0.05), #EH# 0 — 2 EHOYEBEHISHBICESNTHRE
WA L (0.001<p<0.01). Th-S DI L HEENRDDL
R (F=8.397, df=2/34, p<0.05), BHEH 0 —2KH LR
2 — 4RO BREENSARBCEE L CERCEM L
(0.001<p<0.01). Cd-S DEFILHFEENBD LA (F=

R-CL, 3.25 V, 0.5 msec duration, 3.0 sec interval, cat 122
Control 110 win after injection
ReASG = Smmnrd Nt e e TN e N e e |

L= ASG mmdmrme s e e N [ e |

R PG it tp o e, A bt A i |

L-PSG WWW\{‘"\ e N |

L-Cd, 5.25 V, 0.5 msec duration, 3.0 sec interval, cat 122

Contrel 110 =in after injection
R=ASG e e e A s ) e m~ |

L=ASE ~e i oo e

B R e e VA |
REPSE i o i e cnrmn A s AL P |

LoPSE ot e T

Fig. 5. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of chlorpromazine (1 mg/kg) at paradoxical sleep.
Horizontal bars indicate a time constant of 1.5 cm/sec.
Vertical bars indicate a calibration of 100 #V. Each
marker ( ) under the EEG is a single shock on the right
central lateral nucleus (R-CL) or the left caudate nucleus
(L-Cd). R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.

Table1. A schematic representation of the influences of intravenous injection of chlorpromazine (1 mg/kg) on
the thalamic-spindles and caudate-spindles during sleep-wakefulness cycle

Change® of

Sleep stage Thalamic-spindle Caudate-spindle
after injection Amplitude Duration Amplitude Duration

0-—-2% 2—4 0-2 2—-4 0—-2 2—4 0—-2 2—4
Wakefulness 9 l ns ns ns ns ns ns
Drowsiness ns ns ns ns ns ns ns ns
S & S-W sleep? ns ns ns ns ns 1 ns ns
Paradoxical sleep i ns d ! ns ns d l

a) Alterations in the amiplitude or duration of thalamic-spindle or caudate-spindle after injection of drug. b)
0—2, time (hr) after injection; 2—4, time (hr) after injection. ¢) |, decrease in the amplitude or duration of
thalamic-spindle or caudate-spindle; 1, increase in the amplitude or duration of thalamic-spindle or
caudate-spindle; ns, no significant change. d) S & S-W sleep, spindling & slow-wave sleep.
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8.928, df=2/24, p<0.01), |55 0 — 2R LB 5 2 — 485
MIOYREEREANRBICEE L TEEICER L (0.001<p<
0.01). ® 5%, CPZ HEREOYWHEELNC 175 Th-S &
Cd-S OoF{bem+REMNTHS.

DEDRERE F LD LIDNRELTHB. CPZ 5,
Th-S DFiER, B#ERSEBTFOREEREHEH 0 — 2 B
FOMRERCTERICHA Lz, ThS Ok, #5%e
ERFOMRERPCHERICEM L. Cd-S DIRiEIR, #45
®2— 4P OMEE - GEEEHTERCHE A LL.
Cd-S DFFE, BREELEBFOUFEEN CTEEEML
o,

3. HPD

B 6 &K 7, HPD #5440 Th-S & Cd-S OIF LA ER -
HERMINCHEENCEREE LD THS.

1) BEE#

HPD # 580 £EBFOEBIMMIT IV TIL, K ba&dDk
3 Th-S DFEIEILEETE > TR L, ThS DiEfHEL 4
FRCE-CTEMBLL:. K Tank’ic CdS nREELHER

Percentage (%)

Time after injection (min)

Fig.6. Changes in the amplitude and duration of the
thalamic-spindles after intravenous injection of haloperidol
(1 mg/kg) into 10 cats during every stage of the sleep-
wakefulness cycle. Haloperidol decreases the amplitude of
spindles at wakefulness (from 0 to 240 min after injecti-
on), drowsiness (from 0 to 120 min after injection) and
paradoxical sleep (from 120 to 240 min after injection) and
shortens the duration of spindles at wakefulness (from 120
to 240 min after injection) and drowsiness (from 0 to 120
min after injection). a, b, ¢, amplitude; d, e, duration; a,
d, wakefulness; b, e, drowsiness; c, paradoxical sleep.
Each vertical axis indicates the percentage (%) of rise and
fall in the amplitude or duration of the spindles compared
to the control. Each horizontal axis indicates the time
after injection {(min) of drug. --—-- , standard line of 0% :
—— or e, mean ratio of the amplitude or duration of the
spindles observed among cats.

Percentage (%)

BrbREA L, BEEAE L LI EDOERARED . Th-S o
RIBICZEREL DD (F=15.673, df=2/39, p<0.01), # 5%
0 — 25 (0.001<p<0.01) &# 54 2 — 4 BRI (p<<0.001) 0
RERESHRICHBE L CERC®D L. ThS O L4
EELARD LR (F=10.051, df=2/39, p<0.01), #5482 —4
REOREMNYBICLE L THERECEMR L (p<0.001),
Cd-S DIRIEIC bHFEELD » (F=5.381, df=2/15, p<0.05),
BER2 —4RBOEEMANBELEE LTHECEL L
(0.001<p<0.01). X 82, HPD H53H O BRI B3 2
Th-S & Cd-S OF(LERTHREFITHS.

2) MR

HPD # 5% 0B oMEMz OV TIE, K 6b 0k 3
IZ Th-S DIRMEIBEEE LI EHTES L, 1209 Lk
FACTORIBZR »7c. K 6-e DL 512 Th-S ORFIIRE
BREID AR L, BEHROODED BRI TIZE Lz,
=%, R 7b Dk3C Cd-S DIRIEITLZBITE - T L
2. B 7-e DX 512 Cd-S DFEFFEIIBREHEB L EHBLE

e S —
0 60 120 180 240

Time after injection (min)

Fig. 7. Changes in the amplitude and duration of the

caudate-spindles after intravenous injection of haloperidol
(l mg/kg) into 10 cats during every stage of the sleep-
wakefulness cycle. Haloperidol decreases the amplitude of
spindles at wakefulness (from 120 to 240 min after
injection), drowsiness (from 0 to 240 min after injection)
and paradoxical sleep (from 120 to 240 min after injection)
and increses it at spindling & slow-wave sleep (from 120
to 240 min after injection). Haloperidol shortens the
duration of spindles at drowsiness (from 0 to 120 min
after injection). a, b, ¢, d, amplitude; e, duration; a,
wakefulness; b, e, drowsiness; ¢, spindlig & slow-wave
sleep; d, paradoxical sleep. Each vertical axis indicates the
percentage (%) of rise and fall in the amplitude or duration
of the spindles compared to the control. Each horizontal
axis indicates the time after injection (min) of drug. --- )
standard line of 0% or e, mean ratio of the
amplitude or duration of the spindles observed among
cats.
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Fig.8. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of haloperidol (1 mg/kg) at wakefulness. Horizon-
tal bars indicate a time constant of 1.5 cm/sec. Vertical
bars indicate a calibration of 100 xV. Each marker (o)
under the EEG is a single shock on the right central
lateral nucleus (R-CL) or the left caudate nucleus (L-Cd).
R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left:posterior sigmoid gylus.
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Fig. 9. thalamic-spindles and the

Comparison of the
caudate-spindles between before and after the intravenous

injection of haloperidol (I mg/kg) at drowsiness. Horizon-
tal bars indicate a time constant of 1.5 ¢cm/sec. Vertical
bars indicate a calibration of 100 V. Each marker ()
under the EEG is a single shock on the right central
lateral nucleus (R-CL) or the left caudate nucleus (L-Cd).
R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.

3.0 sec interval, cat }28
140 min after injection
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Fig. 10. Comparison of the caudate-spindles between before
and after the intravenous injection of haloperidol (I mg/
kg) at spindling & slow-wave sleep.  Horizontal bar
indicates a time constant of 1.5 cm/sec. Vertical bars
indicate a calibration of 100 #V. Each marker (+) under
the EEG is a single shock on the left caudate nucleus
(L-Cd). R-ASG; right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.
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Fig.11. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of haloperidol (I mg/kg) at paradoxical sleep.
Horizontal bars indicate a time constant of 1.5 cm/ sec.
Vertical bars indicate a calibration of 100 V. Each
marker ( ») under the EEG is a single shock on the right
central lateral nucleus (R-CL) or the left caudate nucleus
(L-Cd). R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.
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Fig. 12. Changes in the amplitude and duration of the
thalamic-spindles after intravenous injection of imipramine
(1 mg/kg) into 10 cats during every stage of the sleep-
wakefulness cycle. Imipramine decreases the both of
amplitude and duration of spindles at spindling & slow-wa-
ve sleep (from 0 to 120 min after injection) and paradoxic-
al sleep (from 120 to 240 min after injection). a, b,
amplitude; ¢, d, duration; a, ¢, spindlig & slow-wave
sleep; b, d, paradoxical sleep. Each vertical axis indicates
the percentage (%) of rise and fall in the amplitude or
duration of the spindles compared to the control. FEach
horizontal axis indicates the time after injection (min) of
drug. ----- , standard line of 0% ; or e, mean ratio of
the amplitude or duration of the spindles observed among
cats.

Table 2. A schematic representation of the influences of intravenous injection of haloperidol (1 mg/kg) on the
thalamic-spindles and caudate-spindles during sleep-wakefulness cycle

Change® of
Sleep stage Thalamic-spindle Caudate-spindle
after injection Amplitude Duration Amplitude Duration
0—2v 2—14 0-2 2—4 0—2 2~—4 0—~2 2~4

Wakefulness 19 1 ns ! ns l ns ns
Drowsiness l ns ! ns l i i ns
S & S-W sleep” ns ns ns ns ns t ns ns
Paradoxical sleep ns d ns ns ns l ns ns

a) Alterations in the amiplitude or duration of thalamic

-spindle or caudate-spindle after injection of drug. b)

0-2, t!me (hr) after injection; 2—4, time (hr) after injection. ¢) |, decrease in the amplitude or duration of
thalamic-spindle or caudate-spindle; 1, increase in the amplitude or duration of thalamic-spindle or
caudate-spindle ; ns, no significant change. d) S & SW sleep, spindling & slow-wave sleep.
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Fig. 13. Changes in the amplitude and duration of the
caudate-spindles after intravenous injection of imipramine
(1 mg/kg) into 10 cats during every stage of the sleep-
wakefulness cycle. Imipramine decreases the both of
amplitude and duration of spindles at spindling & slow-
wave sleep (from 0 to 120 min after injection) and
paradoxical sleep (from 120 to 240 min after injection) and
shortens the duration of spidles at drowsiness (from 0 to
120 min after injection). a, b, amplitude ; ¢, d, e, duratio-
n; ¢, drowsiness ; a, d, spindlig & slow-wave sleep; b, e,
paradoxical sleep. Each vertical axis indicates the
percentage (%) of rise and fall in the amplitude or duration
of the spindles compared to the control. Each horizontal
axis indicates the time after injection (min) of drug. ----- ,
standard line of 0% or +, mean ratio of the
amplitude or duration of the spindles observed among
cats.
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Fig. 14. Comparison of the caudate-spindles between before
and after the intravenous injection of imipramine (1 mg/
kg) at drowsiness. Horizontal bar indicates a time
constant of 1.5 cm/sec. Vertical bars indicate a calibration
of 100 #V. Each marker (+) under the EEG is a single
shock on the left caudate nucleus (L-Cd). R-ASG, right
anterior sigmoid gylus; R-PSG, right posterior sigmoid
gylus; L-ASG, left anterior sigmoid gylus; L-PSG, left
posterior sigmoid gylus.
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L-Cd, 3.25 V, 0.5 msec duration, 3.0 sec interval, cat 128
Control 80 min after injection
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Fig.15. Comparison of the thalamic-spindles and the
caudate-spindles between before and after:the intravenous
injection of imipramine (I mg/kg) at spindling & slow-
wave sleep. Horizontal bars indicate a time constant of
1.5 cm/sec. Vertical bars indicate a calibration of 100
#V. Each marker (+) under the EEG is a single shock on
the right central lateral nucleus (R-CL) or the left caudate
nucleus (L-Cd). R-ASG, right anterior sigmoid gylus;
R-PSG, right posterior sigmoid gylus; L-ASG, left anterior
sigmoid gylus; L-PSG, left posterior sigmoid gylus.
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Fig. 16. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of imipramine (I mg/kg) at paradoxical sleep.
Horizontal bars indicate a time constant of 1.5 cm/sec.
Vertical bars indicate a calibration of 100 #V. Each
marker () under the EEG is a single shock on the right
central lateral nucleus (R-CL) or the left caudate nucleus
(L-Cd). R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus ; L-PSG, left posterior sigmoid gylus.
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Fig. 17. Changes in the amplitude and duration of the
thalamic-spindles after intravenous injection of diazepam (1
mg/kg) into 10 cats during every stage of the sleep-
wakefulness cycle. Diazepam decreases the amplitude of
spindles at each stage of the sleep-wakefulness cycle (from
0 to 240 min after injection) and shortens the duration of
the spindles at drowsiness (from 0 to 120 min after
injection), spindling & slow-wave sleep (from 0 to 240 min
after injection) and paradoxical sleep (from 120 to 240 min
after injection). a, b, ¢, d, amplitude; e, f, g, duration; a,
wakefulness; b, e, drowsiness; ¢, {, spindlig & slow-wave
sleep ; d, g, paradoxical sleep. Each vertical axis indicates
the percentage (%) of rise and fall in the amplitude or
duration of the spindles compared to the control. Each
horizontal axis indicates the time after injection (min) of
drug. ---- , standard line of 0% ; or *, mean ratio of
the amplitude or duration of the spindles observed among
cats.
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Fig.18. Changes in the amplitude and duration of the
caudate-spindles after intravenous injection of diazepam (I
mg/kg) into 10 cats during every stage of the sleep-
wakefulness cycle. Diazepam decreases the amplitude of
spindles at wakefulness (from 0 to 240 min after injection)
and drowsiness (from 0 to 120 min after injection) and
increases it at spindling & slow-wave sleep (from 0 to 120
min after injection) and paradoxical sleep (from 0 to 120
min after injection). Diazepam prolongs the duration of
spindles at spindling & slow-wave sleep (from 0 to 120 min
after injection) and paradoxical sleep (from 0 to 120 min
after injection). a, b, ¢, d, amplitude; e, f, duration; a,
wakefulness; b, drowsiness; c, e, spindlig & slow-wave
sleep; d, f, paradoxical sleep. Each vertical axis indicates
the percentage (%) of rise and fall in the amplitude or
duration of the spindles compared to the control. Each
horizontal axis indicates the time after injection (min) of

drug. ----- , standard line of 0% ; or , mean ratio of
the amplitude or duration of the spindles observed among
cats.

Table 3. A schematic representation of the influences of intravenous injection of imipramine (1 mg/kg) on
the thalamic-spindles and caudate-spindles during sleep-wakefuiness cycle

Change” of
Sleep stage Thalamic-spindle Caudate-spindle
after injection Amplitude Duration Amplitude Duration
0—2v 2—4 0-—-2 2—4 0-2 2—4 0-—-2 2—4

Wakefulness ns? ns ns ns ns ns ns ns
Drowsiness ns ns ns ns ns ns 1 ns
S & S-W sleep? il ns ! ns i) ns ! ns
Paradoxical sleep / i) / i) / i) / i

a) Alterations in the amiplitude or duration of thalamic
0—2, time (hr) after injection ; 2—4, time (hr) after inje

-spindle or caudate-spindie after injection of drug. b)
ction. c) |, decrease in the amplitude or duration of

thalamic-spindle or caudate-spindle; 1, increase in the amplitude or duration of thalamic-spindle or
caudate-spindle ; ns, no significant change ; /, absence of subject. d) S & S-W sleep, spindling & slow-wave

sleep. i
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Fig.19. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of diazepam (1 mg/kg) at wakefulness. Horizon-
tal bars indicate a time constant of 1.5 cm/sec. Vertical
bars indicate a calibration of 100 V. Each marker ()
under the EEG is a single shock on the right central
lateral nucleus (R-CL) or the left caudate nucleus (L-Cd).
R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.
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Th-S DFEEIEZEN ALK (F=27.825 df=2/63, p<0.01),

R-CL, 2.75 ¥, 0.5 asec duration, 3.0 sec interval, cat 116
Control : 40 win after injection

R-ASG MWWWWM“ A M Srepi s o e |
L~ASG WHWAMWWHW N e Vb e |
R-PSG wxﬂtl\\mww‘ ettt M iy |
L-PSG WWWN‘MWMWWWMW Y L VW

L-Cd, 4.5 V, 0.5 msec duration, 3.0 sec interval, cat ll6
Control 30 min after injection

R-ASG WMMWNMN MWNWWW !

L-ASG MM&MWWJWW W)‘WWWWM I
R-PSG W%mew#‘w wwwmrl'ﬂwmwww x

L-PSG «NWWMMWJW *MWMWW*“W«)

Fig. 20. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of diazepam (1 mg/kg) at drowsiness. Horizontal
bars indicate a time constant of 1.5 cm/sec. Vertical bars
indicate a calibration of 100 #V. FEach marker (*) under
the EEG is a single shock on the right central lateral
nucleus (R-CL) or the left caudate nucleus (L-Cd).
R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.

R-CL, 4.5 V, 0.5 msec duration, 3.0 sec interval, cat 115

Control 80 min after injection

R-ASG Mﬁ“‘iﬁ’h“\«h%«\nww\“““f’“ e &Wh,n\;%’\)ukw"\f*‘/‘w’\ I
L-ASG MW{«W;&MW /ﬁW«V\Mu \,W, MW\MMN/\N\ |
B-PSG ., N%‘U’V‘WW”*-"““vj"”“"xf’“v ,\VAJ«WWWWV\MMWW f
P56t PR g WWMMWW 1

L-Cd, 5.75 Y, 0.5 msec duration, 3.0 sec interval, cat 115
Control 60 min after injection

RASE ety PN AP A fipeh A
LASE ity WWWMV /\L,J‘WWMW |
R-pst w(fﬂmwmm Ve At A
VIS gt My W\/NWW“W !

Fig. 21. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of diazepam (1 mg/kg) at spindling & slow-wave
sleep. Horizontal bars indicate a time constant of 1.5 cm/
sec. Vertical bars indicate a calibration of 100 #V. Each
marker ( ¢ ) under the EEG is a single shock on the right
central lateral nucleus (R-CL) or the left caudate nucleus
(L-Cd). R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus ; L-PSG, left posterior sigmoid gylus.



738 &

B5H 0 — 205/ & B 5% 2 — ARFEI ORGSR - HRIEIRER
SAHRIC Bl U CE B Lz (p<0.001). Th-S oRFIC L H
FERD N (F=T7.275 df=2/63, p<0.01), 54 0 — 2 k5 &
Bh5H 2 - A REOREE - REBRAS SR LCEE
Vo gERE L7 (0.001<p<0.01). Cd-S DIRIBIE A ZZENTD 5
h (F=4.241, df=2/61, p<0.05), 5% 0 — 2 B OFHEER -
BRI AU BRI L LT Ik L 7= (0.001 < p<0.01).
CdS oFEFHIC L EEENRED bk (F=4.139, df=2/64,
p<0.05), 854 0 — 2 BRI DY - FREARIRI 250 B H
B LTHBER L (0.001<p<0.01). 2113, DZP #4557
BOSEY - BREERMHIC 31T 5 Th-S & Cd-S &Ly RT
HABITH B,

4) HFERG

DIP 5o 4@t #FEEBERB ST, X
17-d & g @ X 51 Th-S ORIFIZRGH2405 % TH B »ITH,
A Ute. Th-S OFRGEIIH SH#1005 % T gl m o
Y, FOB205E CTIRESAKEM L. R18d &f0 kx>

R-CL, 5.0 ¥, 0.5 msec duration, 3.0 sec interval, cat 124
Control 100 min after injection
R~ASG B b e e e el -l . i

L=ASG st o e s e R e e |

R=PSG srrimtinmcrtitrmmsploymar s igimrtn PR —t 1

[ Rog ] T Y N i ) . |

L-Cd, 5.0 V, 0.5 msec duration, 3.0 sec interval, cat 124

Control ) 100 min after injection
R-ASG . A X o i
L-ASG e A il L o S RN |
R-PSG ~ahmmrmrerrines e

i bt |
L=PSG ottt mmimee i ]

Fig. 22. Comparison of the thalamic-spindles and the
caudate-spindles between before and after the intravenous
injection of diazepam (1 mg/kg) at paradoxical sleep.
Horizontal bars indicate a time constant of 1.5 c¢m/sec.
Vertical bars indicate a calibration of 100 #V. Each
marker ( ) under the EEG is a single shock on the right
central lateral nucleus (R-CL) or the left caudate nucleus
(L-Cd). R-ASG, right anterior sigmoid gylus; R-PSG, right
posterior sigmoid gylus; L-ASG, left anterior sigmoid
gylus; L-PSG, left posterior sigmoid gylus.

12 Cd-S DiREMEE DZP #5#Mb %< +500% I MEDOEE
BERL, ThR100 D0 ETHE, UBREREKTICED
ERBORITHIET D L 5 1ie D . Cd-S OFEfe b 8 545
L7e +900% 2 +1000% EEHCEEY R LR, Th
120 BIITIERBED B Hh ITBSIE- TS, ThS o
BRICEBEZ® Db (F=18716, df=2/28, p<0.01), #5%
0— 2R L 55 2 — 4 R O SRR A2 S/ RIS Ll LT

BICHA Lz (p<0.001). Th-S OFEHIC L HEERD b
(F=6.751, df=2/28, p<0.01), #5% 2 — 4 B W S RER I
DR BB L CHEBCER L (0.001<p<0.01). —F,
Cd-S DRBIZ L BEEEMD D (F=13813, df=2/24, p<0.01),
BE5H% 0 — 2 MO Y HRBEMA MBI B L TEBICE AL
7z (p<0.001). Cd-S DHEFEIC b HEZE N & B h (F=15.025
df=2/24, p<0.01), $ 5% 0 — 2 BRI O MR ERIR I 3 PR g
NTHBCEE Lz (p<0.001). K221k, DZP # 55746 D3
RERAAIZ 3135 Th-S & Cd-S O {ba R+ HEFITHS.

DEDEREEFLDLLONELTHS. DIP DR 5,
Th-S DiEiEL, W HE U CERIR L MR, #H8E% - &
TEREIRIA, WHERMOSTORER - BEBRROLSLETHEE
WA Lic. Th-S OFgaZ, #5480 — 2 BEdh o MR &
B SRS/ ROREY - RERBENS JOREH2 — 450
ROMHRBRMTHEBEICEM Lz, Cd-S DFEIX, ke
BEFORBI L 5% 0 — 2RBROKEN TEH B R
L, 8540 — 2 Reflh O f5RE - REEIED & MHRERL T
BEICHEA L. Cd-S O, 550 — 2 B o
- REERY & SHRERECEBRCERE L.

I. FRHGIERICHTIDROEMBICKTHER

#5, 6, 7, 8%, EYHEHD ThS & Cd-S DR
BETHREFETHD. ThHIIREH0 — 2R E 5% 2~
4RI B, EHTINBOSESIEE & FE R4 1.000
ELTEhICRT 2 R TEDL A, BR - EROE (LIt oh
THHD ThS & CAdS KELXBHENRED L S5 ITHETHH
YEELC.

1. HEEMH

1) Th-S DRI

K50k 51, B#EH 0 — 2 KM T SLN2IMP>
HPD=ZCPZ>DZP Dl& 7t b (F=17.363, df=4/76, p<0.01),
HPD & CPZ %' SLN & IMP ki LCHEK Th-S DiFIE
R &R (0.001<p<0.01), DZP iDL TI B L THE

Table4. A schematic representation of the influences of intravenous injection of diazepam (1 mg/kg) on the
thalamic-spindles and caudate-spindles during sleep-wakefulness cycle

Change® of
Sleep stage Thalamic-spindle Caudate-spindle
after injection Amplitude Duration Amplitude Duration
0—2v 2—4 0-2 2—4 0—2 2—4 0-2 2—4

Wakefulness 19 l ns ns l l ns ns
Drowsiness { l { ns ! ns ns ns
S & S-W sleep?” 1 1! { l 1 ns 1 ns
Paradoxical sleep 13 l ns l t ns 1 ns

a} Alterations in the amiplitude or duration of thalamic-spindle or caudate-spindle after injection of drug. b)
0—2, time (hr) after injection; 2—4, time (hr) after injection. ¢) |., decrease in the amplitude or duration of
thalamic-spindle or caudate-spindle; 1, increase in the amplitude or duration of thalamic-spindle or
caudate-spindle; ns, no significant change. d) S & S-W sleep, spindling & slow-wave sleep.




PR R E R SR & RERRERANOAEHEOKE

i Th-S DEELWP S8k (p<0.001). #EH2 — ARKHT
1z SLN>IMP=CPZ>DZPzHPD @ JR & 7z » (F=T.15l,
di=4/41, p<0.01), IMP & CPZ #' SLN & L THEK
Th-S DIFIEXFA X (0.001<p<0.01), DZP & HPD #: D
LT HEB LTERI Th-S OEELED €7z (p<0.00D).

2) Th-S DFigFEHE

HEDL O, BEHO0— 28T CPZZIMPZSLN2
HPD=DZP DJE & 75 » 1= 4% (F=4.338, di=4/76, p<0.01), &
WECHBERE, > . BEH 2 — 4BH T SLN2
IMP=CPZ=DZP>HPD (F=6.263, df=4/39, p<0.01) DR &
7o b, HPD 2MED& T ke# L THER Th-S DR &k S
o (p<0.001).

3) Cd-S DEHIRIR

ETOXSIC, HEH 0 — 2EMTIX SLNZIMP=CPZ2
HPD>DZP DB &t b (F=3.506, df=4/31, p<0.05), DZP #
oL TR EBELTERI CS OREBEY R, SR
(0.001<p<0.01). #5882 — 4 BT IMP2SLN2CPZ=
HPD=DZP DIEE TR » ey, BEEITELN 7.

4) Cd-S DFHFHE

£8D LS, HEH O — 2KHTIL SLN2CPZ=2zDZP2
IMP=HPD DJE& 7 b, #5482 — 4B/ ©I1X SLN2IMP=
CPZzDZP=HPD DJEL i »izdd, ICHEEIL AT,

2. BREERH

1) Th-S OFGIER

739

#EH5DL 5T, 5% 0 — 2KM T2 SLNZCPZ2ZIMP2
HPD>DZP DJE & 7c b (F=8.060, df=4/174, p<0.01), & 5%
2 — 4 B[ Tt CPZ=ZIMP=SLN=HPD>DZP DJE& 7z 7
2 (F=6.267, df=4/90, p<0.01), #tiz DZP 2D & T Ll
LTHEI Th-S OEELHI 2 (p<0.001).

2) Th-S DFigHesE

EEDLdIC, LK — 2K T3 SLNZIMP=CPZ2
HPD>DZP DJEE 7 v (F=2.947, df=4/174, p<0.05), DZP #3
fLoeTickE LTEER ThS oRFELrEME LR
(0.001<p<0.01). #5482 — 4 B[ Tk SLN2HPD=CPZ=
IMP2DZP DIEE e o728y, BEEEZERE, -,

3) Cd-S ORHHEIE

£HTOL3IC, HEH0— 28M T2 SLN=CPZ=IMP>
DZP=HPD DJE &7 b (F=7.648, df=4/170, p<0.01), DZP
(0.001< p<0.01) & HPD (p<0.001) 2:MLo £ T L THE
I CdS nEmYEL/ L. B#EH2 —4RHETR
SLN=CPZ=DZP=IMP=HPD O J[§ & /¢ » = #% (F=3.002,
df=4/88, p<0.05), EMHHEEEITE, T,

4) Cd-S DFHEHE

E8DLI, BEHE O — 28H Tk SLN=DZP=CPZ>
IMP>HPD DJE & 7c b (F=4.178, df=4/170, p<0.01), IMP
(0.001<p<0.01) & HPD (p<0.001) MO LT HE L THE
w CdS oEFErEMmIe. BEH2 - 4BBTR
SLNZDZP=CPZ=HPD=IMP DJE &7 oicht, BEEILE

Table5. Amplitude of thalamic-spindles after intravenous injection of psychotropics during

sleep-wakefulness cycle

Relative amplitude® of thlamic-spindle

Sleep‘st.age. Drug” 0—2 hr after injection 2—4 hr after injection
after injection

X SD N X SD N

Wakefulness SLN 1.044 0.199 11 1.103 0.207 8

CPZ 0.737 0.187 12 0.679 0.206 8

HPD 0.754 0.291 15 0.463 0.250 7

IMP 0.914 0.281 9 0.795 0.302 16

DZP 0.424 0.234 34 0.490 0.302 7

Drowsiness SLN 0.971 0.185 23 0.942 0.211 15

CPZ 0.955 0.258 49 1.029 0.246 23

HPD 0.859 0.194 63 0.907 0.224 22

IMP 0.923 0.205 20 0.962 0.221 23

DZP 0.659 0.285 24 0.613 0.280 12

Spindling & SLN 1.074 0.227 20 0.986 0.169 14

slow-wave CPZ 1.011 0.240 27 1.130 0.322 24

sleep HPD 0.977 0.219 22 1.006 0.262 25

IMP 0.783 0.253 70 0.909 0.254 20

DZP 0.725 0.118 17 0.762 0.172 22

Paradoxical SLN 1.002 0.291 13 0.908 0.233 8

sleep CPZ 0.651 0.415 7 0.808 0.307 8

HPD 0.873 0.216 6 0.775 0.206 10

IMP yb / / 0.800 0.203 8

DZP 0.317 0.069 6 0.529 0.386 7

a) Values in the amplitude of thalamic-spindles compared to control (mean=1.000). b) SLN,

saline; CPZ, chlorpromazine; HPD, haloperidol; IMP, imipramine; DZP, diazepam.

c X

mean ; SD, standard deviation ; N, number of subjects. d) //, absence of subject.
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3. RHERM - BRI

1) Th-S OFEHIEIE

KE5DLOwK, #EH0— 2T SLN=ZCPZZHPD>
IMP=DZP D&% b (F=11.211, df=4/151, p<0.01), IMP
& DZP (p<0.001) MO LTIkl L THE B Th-S DiEiEs
Wy, 5% 2 — 4 B/ T2 CPZZHPD=SLN=
IMP>DZP DJE & 7c b (F=6.375, df=4/100, p<0.01), DZP 7}
BOLTWHBE L THEK Th-S OERIEXEAL I 1 (p<
0.001).

2) Th-S DOVHEF

FO6DLow, #EH 0 — 2KM T2 CPZZSLN2HPD=
DZP>IMP DJE&7s b (F=12.863, df=4/151, p<<0.01), IMP
PMOL TR HELCERRE ThS OFFELEHRI 2~
(0.001<p<<0.01). #EH 2 — 4 B <1t CPZ=SLN=HPD=
IMP=DZP DIF & 75 - fzd (F=4.226, df=4/100, p<0.01), 3
HUCEEEIE, .

3) Cd-S DEHIEIF

RTDOLI>K, #5% 0 — 268 T2 HPD=ZDZP=SLN=
CPZ>IMP DJEE 7 b (F=14744, di=4/156, p<0.01), IMP
B DLTHELTERIE CdS DREEX L X 2 &
(p<0.001). #5# 2 — 4B TVt HPD>CPZ=DZP=SLN=
IMP D& 7% h (F=5.708, df=4/80, p<0.01), HPD #:MiD4
TIEBELTAERK Cd-S DEErHLE e (0.001<p<

0.01).

4) Cd-S D FiyFie

R8D IS, Hb5H 0~ 2K M Tk DZP=SLN2CPZ2
HPD>IMP DiE&7c b (F=17.660, df=4/156, p<0.01), IMP
POETEEBELTER R CdS oS *EMI e
(p<0.001). #5542 — 4B T SLNZCPZ=HPD2IMP2
DZP DiR&L 7 »1edd, HEETE, 70,

4. HPREELN

BEH 0 — 2B/ T IMP OB EIC I o THBEIRE 2 1
Blighofc, Lz THBORE L - D3 SLN,
CPZ, HPD, DZP D 4 &M Th 5. LM% 2 — A BRI s &
HEERE O HB D b, SLN, CPZ, HPD, IMP, DZP o
&R B DONE L L.

1) Th-S DFiiEE

FED LB, #EHK 0 — 2 BHE Tk SLN=HPD=CPZ>
DZP D7z h (F=T.485, df=3/28, p<0.01), DZP Afing
TRENTHRER Th-S OR\ELHES &84 (p<0.001). B4
2 — 4B TI1Z SLN=CPZZIMP=HPD=DZP DJE & 1o
o, BEREIZEN ST,

2) Th-S OFiHFEE

FEO6DIIL, H#5% 0 — 2K <1k SLN=CPZ2HPD2
DZP DIRE 72 - 1o N EBEITE, o 7. BEH 2 — 4 BT
{2 SLNZCPZzHPDZIMP>DZP (F=2.776, df=4/36, p<
0.05) DIEWZ7e b, DZP D4 TizHsk LT Th-S D&iks

Table 6. Duration of thalamic-spindles after intravenous injection of psychotropics during

sleep-wakefulness cycle

Relative duration® of thlamic-spindle

S}fep .st_age_ Drug” 0—2 hr after injection 2—4 hr after injection
er injection

X SD N X SD N

Wakefulness SLN 1.137 0.350 11 1.203 0.269 8

CprZ 1.213 0.409 12 0.855 0.270 8

HPD 1.109 0.462 15 0.413 0.177 7

IMP 1.180 0.297 9 0.890 0.350 16

DZPp 0.774 0.406 34 0.696 0.321 5

Drowsiness SLN 0.970 0.177 23 1.078 0.247 15

CPZ 0.904 0.227 49 0.954 0.204 23

HPD 0.838 0.242 63 0.985 0.295 22

IMP 0.943 0.279 20 0.938 0.241 23

DZP 0.752 0.366 24 0.798 0.368 12

Spindling & SLN 0.933 0.254 20 1.019 0.212 14

slow-wave CpPZ 1.123 0.337 27 1.106 0.327 24

sleep HPD 0.928 0.207 22 1.002 0.268 25

IMP 0.715 0.254 70 0.872 0.261 20

DZp 0.838 0.190 17 0.811 0.216 22

Paradoxical SLN 0.937 0.285 13 0.989 0.279 8

sleep Cprz 0.606 0.324 7 0.691 0.226 8

HPD 0.802 0.318 6 0.808 0.255 10

IMP Y / / 0.758 0.315 8

DZP 0.688 0.373 6 0.519 0.241 7

a) Values in the duration of thalamic-spindles compared to control (mean=1.000). b) SLN,
saline ; CPZ, chlorpromazine; HPD, haloperidol; IMP, imipramine; DZP, diazepam. ¢) X,

.-mean ; SD, standard deviation; N, number of subjects. d) /, absence of subject.
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HBICEM T 27 (0.001<p<0.01).

3) Cd-S DFHIRIE

HT0L51c, #HE5H0— 28MTI1X DZP>SLN=CPZ=2
HPD DIE e h (F=6.870, df=3/18, p<0.01), DZP AMfid 4
BT Cd-S DIFEY FECHEA I ® (0.001<p<0.01).
et 2 — ARERITIE SLN2DZP2CPZZIMPZHPD DjE&
oteh, AEETEN .

4) Cd-S D

#8DLOIC, #HEH 0 — 28T DZP>SLNZHPD=
CPZ MIE& 7 h (F=8.462, df=3/18, p<0.01), DZP #ifh 4
TR THEEI Cd-S DL ER S ® (p<0.001). &5
#% 2 — 4 BT DZP=SLNZCPZ2HPD2IMP DJE L 7e -
7oht, BEEEREN .

% £

Th-S & Cd-S DIRIE L EFITEE«LEYPT L > TEELR
Bz4%, Th-S & Cd-S DIREAEA LEFFERT0REThH
FhyEETHRIVBYIC L - TREIK, RIESRD L
PERTAORHHEhicZ s RTEELDRD. LT, &
DI 5 IR EEREN I CEE LTV AR ERETS.

CPZ iz Th-S #HI Lz 2 E2HhBH (F1), ThidiEs
BERBOEBMLBER 0 — 2KBEOYBRERPTHRDDL
h, WThbhEEEEORETE L. Thbb CPZILA
Th-S &I, ER - EERMCEKE LR THS LEL

741

bhn. HPD 2, #5140 — 2 RO KR & SEHS L U
L4 2 — ARSRE O EEL & BB T Th-S I L (&
2). Zhbhbd, HPD SRR - BEAMKERC Th-S 20
Lt rkELONS, CdSzoTix, CPZ (1) & HPD
(F2) MEEH 2 — 4 BB OB - RIERYIT Cd-S O
FEx4L, HPD (22) BS54 0 — 2RHOBEN L 5K
2 — AR BN, WEM, MRERYT Cd-S oMy E
LidsE2LORB. Tibb, CIS ELEEL CPZ &
HPD o L CHERR - RERKENTRE oL E LD
A 5. Andén 5'9% Praag™iz b i, CPZ 2[ARE D LK
8\ #/ LT P U v (noradenaline, NA) fEFB & F — % &
v (dopamine, DA) fFAi % f %, HPD 388 77c41 DA{EB L &
Eof NA fElYED, I8 H500Hi= U v (acetylcholine,
Ach) (EB% b eH . Fuxe bk 5 &, Efifk NA
= 2 — e VORHERIZTOMIGEEL LTHERRHEL,

CL #&UHEKREOMAETREE D, PR TRME
BizZE%. Andén 5% Bédard®iz k5 &, DA =2 —r VX
N-SS #HRTAHNMEBEN S Cd PERE~NE > TRHAW
MR RS LT3, Nakamura 522 L h X, Ach
=2 —r ik Cd RHBLED N-SS KREREWCHFEL, X
MEBIZED T CL 28 URKTH R D7,

Poussart 5213, Ach % Cd & &+ 5% CdSHELhDZ
L&R L. Kean 5212 Ach % Cd k#5345 & Cd-S 234
n LT EhiERR (behavioral sleep) 234 U, Ach =25 5 — €[

Table 7. Amplitude of caudate-spindles after intravenous injection of psychotropics during

sleep-wakefulness cycle

Relative amplitude® of caudate-spindle

Sleep.st.age. Drug? 0—2 hr after injection 2—4 hr after injection
after injection
X? SD N X SD N
Wakefulness SLN 1.290 0.341 4 0.821 0.176 8
CPZ 0.940 0.461 7 0.780 0.264 6
HPD 0.843 0.128 4 0.503 0.144 4
IMP 1.160 0.302 16 0.900 0.402 13
DZP 0.658 0.324 16 0.425 0.266 4
Drowsiness SLN 1.044 0.203 16 1.119 0.169 9
CPZ 1.005 0.262 53 1.067 0.311 26
HPD 0.796 0.239 62 0.873 0.171 22
IMP 0.986 0.240 25 0.927 0.237 24
DZp 0.806 0.268 19 0.927 0.209 12
Spindling & SLN 1.083 0.205 22 1.004 0.176 15
slow-wave CPZ 1.043 0.194 30 1.122 0.149 25
sleep HPD 1.140 0.352 21 1.233 0.276 17
IMP 0.810 0.216 69 0.908 0.183 12
DZP 1.116 0.180 19 1.072 0.154 16
Paradoxical SLN 1.051 0.349 10 0.928 0.194 5
sleep Cpz 0.903 0.262 4 0.866 0.274 5
HPD 0.773 0.378 4 0.669 0.387 8
IMP e / / 0.674 0.163 5
DZP 3.373 1.926 4 .0.886 7

0.326

a) Values in the.amplitude of caudate-spindles compared to control (mean=1.000). b) SLN,

saline; CPZ, chlorpromazine; HPD, haloperidol; IMP, imipramine; DZP, diazepam.

o X,

‘mean; SD, standard deviation; N, number of subjects. d) /, absence of subject.
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BRTHH7 4 VAT 4 7 VvEES Ach OB 5ETIIE R
$E¥ (spontaneous spindle) & Cd-S DA 234 UF & E®E
(behavioral arousal) 2345 Z L #BE L. LU EOHEEI1T,
Th-S EABRBICIINA = . — = vHEE L, Cd-S EARSEI
X Ach =2—»m vt DA =a—rUudBETEIL2RLT
WA, NA %W+ 5 CPZ < HPD BEB-CMRMEIEL T
Th-S 2#MH+ 5 = &, CL 2385+ 5 DTCPS © NA
22— VIIEENICIIEERECRET ThS ¥ BET2 &
Exbhn. —F, Cd-S 3ER - FEEAESCHE Xhih
REIAILHLTVAY, ZHIEINSSEEITS Ach=a2—nm
vEDA =2 —r VOBRENER - EERMECE - TET5
ZEEEBHRLTWS.

IMP 1%, ®5% 0 — 2B5RI0H58Y - REERY L 855
2~ ABEFIOMERMEIRAT ThS & Cd-S #ZELMEL
3). DTCPS & N-SS DRERA LB IMP o U CHEIR - B AR
RBRFHCREIER2FEOELE LB RS, IMP 2 Salama
HE W I hiE NA ©, Carlsson 5P rthif e b = v
(serotonine) 3 7gd>H 5-4 FuF v ) 7% 3 v (5-hydrox-
ytryptamine, 5-HT) O BRGENFAZ#F S, i Ach FE" %
BHEHED. FHCLHFRETHEILOELLNA =2 —nvv T
N-SS KEB b DIREH AT iew. Vogt® i LA, NA i1
CL #8UHRRITPEEE T T 588 Cd TR HEL-.
Lo T, NA # CL & Cd CHBORKRE 7 b TAIREK

&V, Ach 12 Cd IWITRBEICHFLET B2, 8K CL v
I DATEGD. Liehi»T, Ach & Th-S & Cd-S oifs|n
RHDOEXBOBF LT HIZ v, THFLBREEET TR
Ach OFBMEIMET LWV 52 L 2RETHMEN S . Kanaj
BT, & 2 Ok RBRGEY BEERNT 5 Z L TREOBR
Ao h, KMEE»DD Ach O RENMNT 2 &
WELTV5. REEIEY (non raid eye movement, NREM),
HFBER AR (rapid eye movement, REM), HEEHCANMEES
2 LTS Ach DERHIFE L Jasper 5% 1%, REM [
& HEERIC Ach BHERAHEMTHEAMELEAD T3,

Gadea-Ciria B® i X hiE, Cd 5 5H D Ach FHEHIZDWTIt
NREM [EIRFOEH BT S Pin L, HEEOBHEII LA
Eh34<, REM BIEBOZANRELEM - &5,

NREM REIRFFIZIZ Ach D= o — = v OEBMEIZEL , IMP ©
B - GREEERIIC B35 Th-S & Cd-S ol % #i Ach fd3
ATHETAZ L3R THSH. —J, Bogdanski 5¥ D4 x
RG2S 5-HT ORASFiE RS E, CL ® Cd RHZEEEE
LTwa. Z0 &, 5-HT 4 Th-S & Cd-S IR E 24035
T DL LCIRE A2 BV, Dahlstrom 5™ i k5 &,

SHT =2 — e vOMRGIEBRRCREL, LT - Tk
BREHL, EfFED S 0RMRTRKEIZA b ROz
MREDEZET S, IMP 12, 5-HT fE8MEgEL2 M LT CL &
Cd DRIFIMLER 2 FFICIE Lzt E 2 bh b, DTCPS &

Table 8. Duration of caudate-spindles after intravenous injection of psychotropics during

sleep-wakefulness cycle

Relative duration” of caudate-spindle

Sleep.st.age‘ Drug” 0—2 hr after injection 2—4 hr after injection
after injection

X9 SD N X SD N

Wakefulness SLN 1.195 0.328 4 0.925 0.477 8

CPZ 0.904 0.581 7 0.798 0.210 6

HPD 0.715 0.275 4 0.510 0.251 4

IMP 0.880 0.366 5 0.839 0.421 13

DZP 0.894 0.513 16 0.528 0.443 4

Drowsiness SLN 1.051 0.221 16 1.040 0.270 9

Cpz 0.864 0.251 53 0.997 0.345 26

HPD 0.771 0.308 62 0.957 0.306 22

IMP 0.790 0.200 25 0.909 0.246 24

DZP 0.953 0.370 19 0.999 0.212 12

Spindling & SLN 1.011 0.185 22 1.007 0.185 15

slow-wave CpPZ 1.010 0.195 30 1.074 0.233 25

sleep HPD 0.986 0.243 21 1.138 0.343 17

IMP 0.734 0.267 69 0.925 0.180 12

DZP 1.181 0.246 19 1.113 0.234 19

Paradoxical SLN 0.860 0.290 10 0.904 0.328 5

sleep CPZ 0.603 0.227 4 0.710 0.224 5

HPD 0.678 0.348 4 0.691 0.526 8

IMP S e / 0.636 0.203 5

DZP 6.248 4.137 . 4 1.073 0.692 7

a) Values in the duration of caudate-spindles compared .to control (mean=1.000). b) SLN,
sadline; CPZ, chlorpromazine; HPD, haloperidol; IMP, imipramine; DZP, diazepam. c¢) X,

mean; SD, standard deviation; N, number of subjects. d) , absence.of.subject.
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N-SS B T3 5-HT = . — = Vi, BRAGEREEBEC
L TIGEC @ E, RABHBELZRETIOTHDEEL
Lhb.

F 40X 51, DIP i3 Th-S & COHER - BEEBME THIH)
L, DZP @ Th-Sizx3 5 EFWCIXBR - RERAMEFEGE
WweEZLRD., —5 DZP 12, BEEEFAOREHL S5
%0 — 2R DOIEIIT Cd-S 2MEIL, #5% 0 — 28D
LER - RUCER E MRERY T CdS »{RALTH Y,
DZP @ Cd-S it A F AR - RERMEREESFET
5. i, DTCPS & N-SS TRATICHELERC X -
THRBBENFH IR TR EELLND. FVv=T I /B
B (r-amino-butyric acid, GABA) \XIZJA < 7703 5 MRS
MEHECH BN, Haelely BRI DL, <V ISUTEEY
(benzodiazepine, BDZ) t¥ GABA = . —w ViZ{EfH L GABA
DIFFAYEHTHEELBR TS, EBHEE T O X 2T BDZ
PERBRAZL R RERE LI T 5 &5 Guerrero-
Figueroa H¥DEZH H 1, Andersen H*NZ L 5 & HKEH
AR T ANIE= o — 1 VIZIEIMEAESE L, Uno B®
wrhi? GABA B = o — =2 VO TREERITRB IR T
5. Tt DZP i X B Th-S &L, #IKP GABA {£8)
MAE= .~ VvORIBEIC XA LEL DR B, Precht 5% %
Kim 5™z X 5 &, N-SS 1217 5 GABA I RRERRLHFHICH
LEZKES GABA {FEMRRGEEER YL, DA FElt
BEERERD 2 McGeer 5® D5 Cd WOMEYE Ach
2R VEVFTAREOR VI =TT 4 = F Ry 29 %
BT 5. DZIP 1wk b Cd-S O&{kiz, GABA {FEMELIRG
BEBORBEICIDZLDTHHEELZLNS.

UED X5, DTCPS @ Th-S g4 L N-SS © Cd-S
EABBCR T T NCEEOMRCEREIES T LN
BAbhkicoic., £ ZTRIC, BREEOEZRWCTH T HHE
B BERICE > RIEOE b RET s Ly,
Th-S EAHHEE Cd-S BEABBOEBRNIBELHS.

HERAC 35\ C, DZP 1 DTCPS & N-SS & i Hiklty s 9/
RIEL (&4, 5, 6, 7, 8), HPD X DTCPS & N-8S %
MHlL (&2, 5, 6, 7, 8), CPZ ix DTCPS 72 &l L
fmkExbHhA (E1, 5, 6). NA XHEEKTH, B, $K
CL % EWH L EFAY DA™ 2 Ach® 2 Cd K& AT
%. CPZ % HPD A EEEHC DTCPS THEZXH L oD,
DTCPS kT2 NA BREENEVRDTHAEELLNS.
N-SS it Ach BESMAE L Fodiz HPD O Ach fFRNE
BT Exbh b, CPZ 2 CAd-SIERf L TEBE -
Dk, CPZ O#L Ach EFIZ HPD iR THW 2D THD &
Bbh 5. DZIP OFRIL CPZ ®° HPD &3 87 ot pisk g
CE-THREIATVS L#ERZR A, Pole 5%, BDZ Z%
k2 GABA S&RMER 77— (CF) F+ VAL LEABEYF
B 5 &\ 5 . Braestrup® 5% Mohler 521z ki, BDZ 4
REREASMIIANMEECS L, KW THRKIES . Okada®
biz khiE, GABA ORWASMRIBESPRERIZS (, KT
CL ®# CdwwdFETS. BEEH T DZP » DTCPS &
N-SS % R s Lizoi, EEMCHRO GABA &
FURBN ERRLTWAEELLRD.

WEERI I EEN & R, HPD & DZP 2 DTCPS (&
2, 4, 5, 6) & NSS (2, 4, 7, 8) kfflLcL®E
z2bh3 . CPZ MHEELT DTCPS I b i By £ %2 7el iz

h, HPD © DTCPS ~Diles a8 S8 ORTE AT 51
Lok, $EERITI1L DTCPS @ NA SEBNEBICETT5
TDICHE D NA EMIERANERC A TRV E
Exbhb. —F, HPD k% Cd-S oI, HEMcE~
THEERITIXE BICE@ACieh (FT)LNSS D Ach =a—w
VOFEBMESEE > T\ B EFE L BN B. DZP @ DTCPS iox
THMEEAIEEBENCLEDOR, KW GABA =a—©&
VOEBTEREN MBI TRABRCELTVWBEELLR
%. N-SS ikt 5 DZP 0 @IfI%R & KEIIC O 2HE TR
bhaA, fERREITEML (F4), KEHTIX NSS 0
GABA {EBVIEBIBL D LETLiEELBRS.

g - RIEREIR <12 DZP 23 DTCPS % #i4l+ 5 K &
4, 5, 6)N-SS #{B&EL (R4, 7, 8), CPZ & HPD i1
N-SS #EETHMTWCih F1, 2, 7, 8) IMP i1
DTCPS & N-SS #FERCHII L& &Ex HhD (&3, 5,
6, 7, 8). HHRE - REEEMHCE-C CPZ & HPD #
Th-S EBYRIF &7 in»7cDid, DTCPS ki3 NA
EE2 RN - REERY TIRIER2 T FOFE 2 E L Lich
HThbHLELLRD. —JF, CPZ & HPD i Cd-S #{E@&L
7oh, BB - BEERP T Ach =.—-=wvXbd DA
= — B VOEHOAIMEEC S CPZ & HPD OfF
SH DA EAN L DRI sl b TR EE L bR
%, DZP I3EBCHMIEIR L A ihEY - REEIRBTL
Th-S %4 L, DTCPS © GABA ##2 DZP 7 X » T{E&
BhibErxbhsn. L ZA8 Cd-Sik, DIP 1K & » TEEH
L IR THIE S M AR - BREERA T E S h
fo. DT Emb, N-SS O GABA = = — = VIZIEIR - BEER
B LIciEBh 2 Ei> DA ® Ach = —m v EBE LM
5 Cd-S ¥ #AMT A LHEMEND. IMP KX 3 ThS &
Cd-S OB {LIXEBUCHEN TR IR NT, BRI
SRR - RIBBEREICE LTS TAE L. Zhik, DTCPS &
N-SS @ 5-HT = 2 — r v \GhERE - RIGERY CIEE LiAD
BLEERTLODEEDLRD.

WEEEIR A 3\ C, CPZ & HPD & DTCPS (%1, 2,
5, 6) & NSS(E1, 2, 7, 8) &ML, IMP &
DTCPS & N-SS M HiflL (&3, 5, 6, 7, 8)
DZP i DTCPS #M#IL (384, 5, 6)N-SS ®{@g@ L&
Exbh5 (FE4, T, 8). CPZ 2 HPD iz k% Th-S Dt
3, WEHIERE T EEM L B4 T, DTCPS TIRHY
NA EBRBA -2 E2bh 5. IMP 12k ThS &
Cd-S DB 54 2 — A BROYHBERBcCRD S, £
SEYS - BB OB LR 0 — 2EMICERTEEL TV 5.
#t 5T, DTCPS & N-SS o 5-HT #HOiEEIIEHImY - R
BRIRH X 0 L UEBERAO TSSO L NS h 5. DZP
24 ThS Ml Licz &b HEEYN 4L DTCPS ©
GABA EBINELETHEE2 BB, DIP I X » T Th-S
ATORE EEAMTHEH IR Lcich, BRK BT
% GABA HHIIER - FEEEECH LT LcER 2T
DTCPS »BI5-T 2 HIAHERN B A SR 2 Mt T 2 e
Hok#ZEzbND. LZATCISIEHPD & DZIPI X - TH
FEHA & BRI TS h, SHEE - REERMTREES L
fo. LIANMHEEEMICA L HPD ik Cd-S 2L,
DZP 13 Cd-S #{RETH & W3 &SR bhi. ThLOFR
BEHEBTHZ Lk, NSS kit s=a—r vEHOER - B
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BRMC I E(LeEL A LTEETHE. AT ILL5E,
N-SS T GABA =.—-mrv & DA =.—ua v ENEY Ach
Za-—muviiRvF T A% EL, GABA = . — v vix DA
=a—rvPHH L, DA=a.—2 X Ach = o — = v 14
L, Ach =2~ Vi3 GABA == —r v I+ 5 L ZhT
W5, DZIP #5345 & GABA == — v VY REEIAT
DA z=.—evvoOMEREL, DA =2—-r X5 Ach
= a—rvOMFIREERINT Cd-S DRBENEBICAE LS &
BRIh%. HPD O£ T2 DA = o — v v LN EEW Ach
= —m VOB LU B, DA & Ach OIEB KN
Ach HAZD & 121X HPD D3 Ach YEF245 DA L h b 5%
it T Cd-S 2\ %X h, DA Bro & wiz# DA RO
FHL Ach fEF X h BRI - T Cd-S MERBBEhBDT
BlewnhkEZ SRS,

i EoPrEas 5, DTCPS @ Th-S E4A R E N-SS 0
Cd-S EABEI EER - EERAPCH-TRILTWA4EY
TR BN TR ERD L It B L BbhB. DTCPS 0
NA {EEpMEBBNT, Th-S BEABBYRETAZ L THEEHR
WHERBc CORBERICHS S #iEr BT EE2bh
%. DTCPS @ GABA B MRS, £ T OREIR - EERIC
BT Th-S EAEBRYINET 2 Z & THREERIZY S - T
BLEZbHNB. N-SS D Ach fEBIM:#ERE & DA fEB i
FOMEFERIC L - T, EEHLHENTIZ Cd-S EAREY
BT 5 L THREIET TS X5l E, $EE - REER
BT Cd-S EABBLHIHIT5 & & THEE - RIEIERLE A
RSB Z EH by, HHEBERMTIZ Cd-S BEAERELE
BTH L THREBREAHEIRAZEE LT WWBEE
z2bh%. N-8S O GABA {FEIME BT, £ TOER - BEA
A B TER B EITAHAICHEEE L2 S Ach & DA O
EEBCEEYRIZ L, HEME SIELN S L OR5EE - RUE
BT rOMEERSE T2 2 L CERSDMER - BRER
BEHhRFRINS L@ e, PEEEHTRERTAZ L
Lo TR - REBMEI M EFIRIZLRYDb-TWBLEEL
Hhb. DTCPS & N-SS it 5 5-HT {eByM: i,
Th-S EA#BE Cd-S EABEAINGITA Lk » THE
¥ - RUEBESSHEI R Z by, UHEENY&E
BICHERE L TWBEEL bR S.

Th-S 5 X OF Cd-S Bk, 1B - BEFICKE - CES
KEXT(L I, ER - HEOHF b8 BT %
xbhha.

iz, Th-S & Cd-S OF (L W R KB RMECEY DFTE o
BEINEIETHEL, ThFhoROREHEGE LB T
%

CPZ % HPD ® DZP &5 Ci34E LT Th-S 0iMllsik
C@&1, 2, 4), DTCPS fifldhictExbha. &
PP, & x =1z CPZ (0.5~2.0mg/ke) % MR IES 2 LI
B-EEANCED 2EEMOL S BEEWRS L, HPD
(0.05~0.2me/kg) DHIRIEH CTIIEBEHDOEI S I LA E Uir
W2 ERHE L, FAYL, BMx 2w DZP (Img/kg) * i
RESH L CERBHOEE A ERCHEMT 5 Ly BB LE.
Bradley 5* 1%, CPZ MME 2 RHEILTHZ b CPZ pM

BREREBE ORI & R RID  F T AR EN T D DI REA

DR HBRREREE~TAT D Z L HIEXhB & L. Ll
DR O#RE% DTCPS & MEMERSE OIS 75z BE L

THBATA2Z L EECHS. HPD BB EH 2 — 4 BlT
Cd-S #HHIL (% 2), DZP BB EEE» HLB BT b T
CdS Ml L& E 2 bh (F4) Cd-S o4z Dzp,
HPD DRz < CPZ 13EFEThH -7 (FT, 8) . +7ch
HLINbLDEMZ LD Cd-S OF{b & BEMOBR I~
FATBARD B B L 51 Bhh, Th-S M Cd-S DA m
B LB/, TOBRBECIEUTCEEHOBRAHL S -
ZExbhn, Cd ik, BRCHTIBMANE LTOBiEL R

LY, BoREicHT s 0IREERTE LELBATL
% . Shimamoto 5"k Cd DE—FIBIZ & - THKE FET—
THEREYE LI, Cd DEMEFB L O EECILE
B R B FRRIGHE U 25 B RGER IR T 5 - W
WA bhieh o7cZ Edvh, Cd ik DTCPS #EREI+5 = &
RHED NFLCHETHZ LR EVL 5 THD RS
iz, Zhboid, Cd SR RENCEB T2 L 2R L
Tw%. 2% b, DZP 12 DTCPS & N-SS O R % ftiz s
THRDITHBEHOENMEIML, CPZ it N-SS wiEe 1
DTCPS DRI & RBRGDORIER 2 MHI L, FOHE
BIRCHEM A EA T2 LBEXh B, HPD iz DTCPS &
N-SS DREIIFREMHEI Lizst, CPZ & BRI R IR % Rk
CHELSAHET 2 e b EEHOBRIHL W EL 55, Uk
DRERIL, BIR - FEE Y X 2139 XL L DTCPS OERI
FS, Cd RThbITHR L TEEKECKEN 8y
2B ERRLTWS.

B HPD (0.05~0.2mg/ke) % (8% % = e g IRES T 5
&, HEIR - REERAC 5 2 MBI O S 4238 m L, R
R OERRREC 5 5 O W BRELSSIIECEBIRREY Ebe s
BHRSI/HETA Z L 2BB L. F4Y11 DZP (Img/kg)
BRI BIRES LT, MEROZA BT S L2 R
ELTCWB. EDRET, HPD & DZP 2\EERI A RN 25
ZEHERLTWAS. HPD R 5% 0 — 2B OMELT
Th-S DIRIE & KR LI L, BB 0 KEL T Cd-S D
HRIEEHHEIL, 5RO — 2 BHOKEL CRHEL I L
(32 2). DZP R 4ARBOMEL T Th-S DEELHH L, H5%
0 — 2R DHEEIAT Cd-S DIREXHEI L (F4). Thb
HEEEMIC I8\ T Th-S & Cd-S HAEMBIISIEH S L 5
A, REMBEIIHMENO 2 2 CEHBr NS - REE
R~BITTAZ LT N5, Tz ik, BEHT
T Th-S & Cd-S OHIFIAERA UicBs, BEMES
BUHEKEYRET & EA—0BS2 CL £ Cd D
BEERIC L > CEENRD ZLEERLTED, CL & Cd i3BHE
LR RIS ETT A o OBy B LT W5 E£2 5
hs.

BAPIZ L5 L, 84+ 212 HPD (0.025~0.5mg/kg) % ik
EHT5E, HEE - RERRIOEH A ZEL L2858
K - REBRPOHAATEEIC /LD L\ 5. SEOERTIE
HPD 2 Th-S wg+e3 (&2) CL 2A\E# HPD 0&E» %
FTwaEREZ LRV, FE 28% % = HPD (Img/
kg) BERIRIES L CRMEREOBEERNRIC L 5 FEEBER
It (electroencephalogram arousal reaction, EEGAR) % §§-<7:

. &Z5, EEGAR #MEBIhAZ L 2EEL, CL i-hMiEs

B bRBSARANHEELZF 2L L. —7,
HPD 3854 2 — 4 BREOHEY - REWEL T Cd-S Oif
BERE LD T (ER2), CL 12 Cd 2 5RIE I h - FNES
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#R2FTWBEELLRS. Tiebhh HPD o512 X - T,
CL IFASIMAT & BRI AT & & AR 120 E
i, $HEY - REERENEELY R ZLXins LBbhA
5. CPZ & Th-S Wi EEEL - 1o, 5K 2 — 4R O#
W - BERMIT Cd-S OREL{EE LK (F1). CPZ 0%
&, CL 2 Cd » bRE I RPN A D22, RREEAES
5 OBEIA TR L, % LIcHiET - WRIGER
RELNhD EEZLNRD. 8K R =12 DZP (Img/ke) H#IRE
#LUEMEY 1, CL 2HIB L TE S5 HHERGORIE K
H LIk 5. R RAKEOFERT IMP (Img/ke) 2184+
SRS LT, BEREAIH IS LRBEELL. F
BE 1 208M % =12 DZP (0.5me/ke) % BIRIES LT EEGAR A%
mEl=h, IMP (Img/kg) DFIRIESIC & - T EEGAR 2\EE
CHHIhAZEREELL. FAY XAKROHETE I
DZP (0.2~1mg/kg) Z ¥ RIS LT, $HsEl - REERE®E
B L& w5, R E IMP (0.5~2mg/kg) 2 18¥ % =
WEIRIES LT, SHSED - REEEEAEINTO I EREHEL
fz. LAk DZP & IMP B84 58| E1%, WRY I HRMERE
& DTCPS »RECHAHTAZ L& RELTWS, ThS ¥
BE)EH» 51k, DTCPS w LT DZP i IMP & b &4l
EHEAHOLEXLDID (F5). PRAREICHTS DZP &
IMP OER™ % i35 &, IMP 12 /358 7 7o ip AR A I
BoipseELLNRA. DIP 1X Cd-S #{ERmL & 4), IMP iz
Cd-S #HEI Lt ELBRDEZAND (F3), DIP TIiX
DTCPS DORARDOIMENIC & % M OFEMEB LB, KA
Reth DM & N-SS ORFROEB & 2R UER L b L&
ROz 7e b A58 - REEERLAEA T 5. IMP T DTCPS ®
N-SS DO EEZROIG & 5 Mg OIEFILER & b bR
REOHA X 2EHRAMCBERO T L H BB D,
W - RUEEAENT A LB EELLRA. DLn
B, BEERE - S IEEIR O BRI Bkt & DTCPS 368
ET A0, SHEY - REEIENOREEIC O T Mk
& N-SS LpB5T2LELDIS.

WEEEIESTIx, CPZ O# 5% 0 — 2K & HPD ® IMP
£ DZP D5 2 — 4 BT Th-S Al sh, HPD ®
IMP 054 2 — 4 BTk Cd-S A4 ¥ h, DZP &5
0— 2B$RT Cd-S AMEBBIhickExLbRD (FEL, 2, 3,
4). PRz, MHRmERMCVTh CL # Cd A aEH
BICFIET A LR RLTWA. Lh LSRRG G2 D
B - B L IR h, ThLDOABHEDEETL b
OB MBS I LAVE Ulcun"?, Magoun®™iZ, BB I IEIR
DF b MFIERAITIESBRER - RER DR LEF M 2
ATWBEHBELTVAA, SEORRTITHEHERF D
DTCPS % N-SS ORARIIBEMLF-CEFETHDHI En
5, CL ® Cd O KkECEILPEBEREHEEI LV
HEBNEET S LHMEAS. HPD ® IMP & ThS &
Cd-S %A LRSS <l L2y, Zhit DTCPS ® N-SS o
R RO & 5 Te e L LR LcZ L 2RLT
WA, ZD XA ThS & Cd-S OREEMHIMENIL, HPD %
DZP iz X2 B EUEH CRDLAL (F2, 4)
CPZ #5712, Th-S OWMEIETN&SHh Cd-S BELE
Dotz ZOHE, CLI%Cd OF{bE b T ICt OBIELE(L
IRBBHIERRLTWAS. 20X 573, CPZEEDOEE
WD SR (F21). DIP 5T, Th-S 3MElEhics

Cd-Sizinc{RE X h, CL L CAIRIFR A OBMAEELERZ LT
WA, ZOF, DZIP BEOHEE - REBEH TR bR
(3 4). T7chH DTCPS @ Th-S B AR T EIC I 08
BER (LR, N-SS 0 Cd-S ELEBEIT O 2 D&HR
BRI LD 5 VIZERFAOELER>. Tibba
BT T2, DTCPS ORI HEADRMLH EK
END L3I —EFAERAVCICEEYLE X, N-SS ORFIRI
FIfE & BRI EOM % R\ ErEL EELOND.

% ]

BRI CBERY EDRALEHAR 2 10T AW,
DTCPS O T#H 5 CL & N-SS 0 TH5 Cd wE—FIRL
TESKEEREEAER ThS B LU Cd-S LR, BD
REBRS SR EEREARABHEOYE T TCEhLOE
{LDREBR AN, WBE LT SLN Ao, B oER -
FEEERMEIS, HELN, SGEN, SN - REERY, HHER
B 4 BIC 43, FEEEED Th-S & Cd-S T+ sHE &
L, #5%0— 26M, 5% 2 - 4RO IS Tl
BB L. BohRRIKOILSENIhS.

1. CPZ (Img/kg) i3, Th-S DIFER HEHLEBHORE
BEHRER 0 — 2BEPOSTEBEN TR X @, ThS OF
R REBAFRBHOYMFBREH TEME L. CdS oW
T, RIBRESS 2 — A RHPOEE - REBERITHX
g, BEYREBEEETONRBRFCEMI L.

2. HPD (img/kg) it, Th-S DIEIE% & 5% & ERH O HER
LB EH 0 — 2BMIbOMIER B X OHBE% 2 — ABEFO
YRR TR &8, HFERESE 2 — (RRFOEER &
HEH0 - 2BEEhOMEHCEMEI R, Cd-SKEoWTT,
FIEYRGH 2 — 4 RErRO BRI & B SR EEh O MR
B IOHEE 2 — 4 BEPOMBRBRN TR €, Yiks
%2 — ARMTOREY - REBRPTHEXZ S, FRrRS
% 0 — 2B ORI CaM X 27z,

3. IMP (Img/kg) V%, #5140 — 2 BRI O - R
MEIRAE & B 548 2 — A SRR O WERIEERR A C Th-S DIRIE %
SrE, BEvEmIer. Cd-SIonTid, BEHK 0 — 26
PR rR DRFSRYE - HRIAEIRIA & 8 50 2 — 4 W5 R o ¥ FRE IR
THIEYRD &€, BHErERSE, H5%0 — 285HHh 0K
BEHCRmE R RS B,

4. DZP (Img/kg) 1%, Th-S DIEME % MEIR - HEEO LB T
BEHEOSFEETHI ) EL S, Bitd 5% 0 — 2 KRS
OWEERD & B SR AR OG- RIEIERNE L OB S
2 — AR O MRBEM cEMIe. Cd-SitonTid,
g2 & S AR Eh O MR & & 5% 0 — 2 BRh o MED
TR R, BEE 0 - 2R oS - REERE S RS
B0~ 2RO BERMTHAI L, BfrHEH0—2
BRI b DRIER - ARIIERM & HBERITER S B,

LEDRBIESE, £KD Th-S & Cd-S &5
%k L, DTCPS &N-SS ORR D B ML RER
LIER - HEANCEST S ERMROBERLVELOHE
BIfRAERE L.

ki E23

BERLBECHI D, AFRCEBEOAFEN & EREY vl
OB O X DALSE L BT, BEFREOSAEEEL, F
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EEEEL, REEHEE, BEENELE, ARBBEAEE, T LTHK
HER BRI DV THETRV W SR AF R BEH LB O/A
MEHR L EHAEEEEROPNEEHBCESHLB L ET T,
¥, EMEERERIZH N WV e EBEIRETTLL D
RAHZLET. XRXOFEER, HI0EE AN - HENZSEHAS
(BHE, 19804E) 75 B U100 EEERY - BIKARLEBESR (HE,
19814F) KISV TRELE,

X [

1) Morison, R. S. & Dempsey, E. W.: A study of
thalamocortical relations. Am. J. Physiol.,, 135, 281-292 (1942).
2) Jasper, H. H.: Unspecific thalamocortical relations. /n
J. Field, H. W. Magoun & V. E. Hall (eds.), Handbook of
Pysiology, 2nd ed., pl307-1321, American Physiological
Society, Washington, D. C., 1360.

3) Jasper, H.: Diffuse projection systems: The integrati-
ve action of the thalamic reticular system. Electroencephal-
ogr. Clin. Neurophysiol., 1, 405-419 (1949).

4) Umbach, W.: Zur Elektrophysiologie des Caudatum
der Katze: elektrische Reizung und Krampfauslosung in
verschiedenen Grosshirnstrukturen und ihre Bezieung zum
Nucleus Caudatus. Arch. Psychiat. Nervenkr., 199, 553-572
(1959).

5) Buchwald, N. A., Wyers, E. J., Okuma, T. &
Heuser, G.: The “caudate-spindle” 1. Electrophysiological
properties. Electroencephalogr. Clin. Neurophysiol, 13,
509-518 (1961).

6) Heuser, G., Buchwald, N. A. & Wyers, E. J.: The
“caudate-spindle” 0. Facilitatory and inhibitory caudate-
cortical pathways. Electroencephalogr. Clin. Neurophysiol.,
13, 519-524 (1961).

7) Buchwald, N. A. Wyers, E. J., Lauprecht, C. W. &
Heuser, G.: The “caudate-spindle” V. A behavioral index of
caudate-induced inhibition. Electroencephalogr. Clin. Neuro-
physiol., 13, 531-537 (1961).

8) Moruzzi, G. & Magoun, H. W.: Brain stem reticular
formation and activation of the EEG. Electroencephalogr.
Clin. Neurophysiol., 1, 455-473 (1949).

9) Yamaguchi, N., Ling, G. M. & Marczynski, T. J.:
Recruiting responses observed during wakefulness and sleep
in unanesthetized chronic cats. Electroencephalogr. Clin.
Neurophysiol., 17, 246-254 (1964).

10) REERED: * 2 OBEKBEOTE & WiMKIG (recruiting
response) DBIRIC DT —FE & LTEFHERIC & % 847,
WEEREERE, 70, 393-418 (1968).

1) &g + = OFER - RESBC T2 R IEE (Fc
Nitrazepam %5 X U y-Hydroxybutyric Acid) DEEiz>\\T.
FEFRESE, 78, 495-532 (1971).

12) KA #: *=oREE - BEERCH T2 ABMEOY
Bz ounT. HBEEERE, 75, 424-459 (1973).

13) Jasper, H. H. & Ajmone Marsan, C.: A Stereotaxic
Atlas of the Diencephalon of the Cat. lst ed., Fr 2.0-Fr 185,
The National Reserch Council of Canada; Ottawa, 1954.

14) Snider, R. S. & Niemer, W. T.: A Stereotaxic Atlas
of the Cat Brain. 1st ed, A 19.5-P 11.0, The Univ. of

Chicago press, Chicago, 1961.

15) Okuma, T., Fujimori, M. & Hayasi, A.: An electro-
graphic study on the modification of the sleep cycle pattern
by repeated arousal stimulation in both man and cats. (The
study on sleep, II.) Folia Psychiat. Neurol. Jap., 18, 63-77
(1964).

16) Andén, N. E.,Butcher, S. G., Corrodi, H., Fuxe, K.
& Ungerstedt, U.: Receptor activity and turnover of
dopamine and noradrenaline after neuroleptics. Eur. J.
Pharmacol., 11, 303-314 (1970).

17) Praag, H. M. van: Psychotropic Drugs, Ist ed.,
pl09-134, Brunner & Mazel Inc. New York, 1978.

18) Fuxe, K., Hokfelt, T. & Ungerstedt, U.: Morpholog-
ical and functional aspects of central monoamine neurous.
In C. C. Pfeifer & J. R. Smythies (ed.), Internal Review of
Neurobiology, 13, p93-126, Academic press, New York, 1970.
19) Andén, N. E., Carlsson, A., Dahlstrom, A., Fuxe,
K., Hillarp, N. A. & Larsson, K.: Demonstrating and
mapping out of nigro-neostriatal dopamine neurons. Life
Sci., 3, 523-530 (1964).

20) Bédard, P., Larochelle, L., Parent, A. & Poirier,
J.: The nigrostriatal pathway: A correlative study based on
neuroanatomical and neurochemical criteria in the cat and
the monkey. Exp. Neurol., 25, 365-377 (1969).

21) Nakamura, Y., Hassler, R., Kataoka, K., Bak, 1. J.
& Kim, J. S.: Regional distribution of choline acetyltransfe-
rase and ate'tylcholinesterase activity in baboon brain. Folia
Psychiat. Neurol. Jap., 30, 185-194 (1976).

22) Poussart, Y. & Langlois, J. M. : Electrophysiological
activity following chemical and electrical stimulation of the
caudate nucleus. A comparative study. Brain Res., 110,
623-628 (1976).

23) Kean, P. E. & Hall, R. C.: The effect of acetylcholi-
ne and dopamine on the caudate spindle in cats. J. Neurosci.
Res., 3, 209-216 (1977).

24) Salama, A. I., Insalaco, J. R. & Maxwell, R. A. :
Concerning the morecular requirements for the inhibition of
the uptake of racemic °H-norepinephrine into rat cerebral
cortex slices by tricyclic antidepressants and related
compounds. J. Pharmacol. Exp. Ther., 178, 474-481 (1971).
25) Carlsson, A., Corrodi, H., Fuxe, K. & Hokfelt, T. :
Effect of antidepressant drugs on the depletion of intraneur-
onal brain 5-hydroxytriptamine stores caused by 4-methyl-
a-ethyl-meta-tyramine. Eur. J. Phamacol., 5, 357-366 (1969).
26) Vogt, M. : The concentration of sympatin in different
parts of the central narvous system under normal conditions
and after the administration of drugs. J. Physiol, 123,
451-481 (1954).

27) Kanai, T. & Szerb, J. C. : Mesencephalic reticular
activating system and cortical acetylcholine output. Nature,
205, 80-82 (1965).

28) Jasper, H. H. & Tessier, J. : Acetylcholine liberation
from cerebral cortex during paradoxical (REM) sleep.
Science, 172, 601-602 (1971).




PR EE RS R & REMRRERAN O AEEOLE 747

29) Gadea-Ciria, M., Stadler, H., Lloyd, K. G. &
Bartholini, G. : Acetylcholine release within the cat striatum
during the sleep-wakefulness cycle. Nature, 243, 518-519
(1973).

30) Bogdanski, D. F., Weissbach, H. & Udenfriend, S. :
The distribution of serotonin, 5-hydroxytryptophan decarbo-
xylase, and monoamine oxidase in brain. J. Neurochem., 1,
272-278 (1957).

31) Dahistrom, A. & Fuxe, K.

existence of monoamine-containing neurones in the central

Evidence for the

nervous system. 1. Demonstration of monoamines in the cell
bodies of brain stem neurous. Acta Physiol. Scand. 62
(Suppl. 232), 1-55 (1964).

32) Haefely, W., Kulcsar, A., Mohler, H., Pieri, L.,
Pole, P. & Schaffner, R. : Possible involvement of GABA
in the central actions of benzodiazepines. /n E. Costa & P.
Greengard (eds.), Mechanism of Action of Benzodiazepines,
14, p131-151, Raven Press, New York, 1975.

33) Guerrero-Figueroa, R., Gallant, D. M., Guerrero-
Figueroa, C. & Gallant, J. : Electrophysiological analysis of
the action of four benzodiazepine derivatives on the central
nervous system. /n S. Garattini, E. Mussini & L. O. Randall
(eds.), The Benzodiazepines, lst ed., p489-511, Raven Press,
New York, 1973.

34) Andersen, P., Eccles, J. C. & Sears, T. A.: The
ventrobasal complex of the thalamus: Types of cells, their
responses and their functional organization. J. Physiol.
Lond., 174, 370-399 (1964).

35) Uno, M., Yosida, M. & Hirota, I. : The mode of
cerebellothalamic relay transmission investigated with
intracellular recording from cells of the ventrolateral nucleus
of the thalamus. Exptl. Brain Res., 10, 121-139 (1970).

36) Precht, W. & Yosida, M. :
evoked inhibition of neurons in the substantia nigra by
picrotoxin. Brain Res., 32, 229-233 (1971).

37) Kim, J. S., Bak, I. J., Okada, Y. & Hassler, R.:
Role of y-aminobutyric acid (GABA) in the extrapyramidal
motor system. Exp. Brain Res., 14, 95-104 (1971).

38) McGeer, P. L., McGeer, E. G. Fibiger, H. C. &

Wickson, V.: Neostriatal choline acetylase and cholinester-

Blockage of caudate-

ase following selective brain lesions. Brain Res., 35, 308-314
(1971).

39) AT M: FAREFREOHEVH EHEAER, #B1K,
20-21 B, SEREGR&H, Kk, 1979

40) Pole, P., Bonetti, E. P., Schaffner, R. & Haefely,
W.: A three state model of the benzodiazepine receptor
explains the interactions between the benzodiazepine
antagonist Ro 15-1788, benzodiazepine tranquilizers, B-carbali-
nes, and phenobartone. Naunyn-Schmiedeberg's Arch.
Pharmacol.,, 321, 260-264 (1982).

41) Braestrup, C., Albrechtsen, R. & Squires, R. F.:
High densities of benzodiazepine receptors in human cortical
areas. Nature, 269, 702-704 (1977).

42) Mohler, H., Okada, T., Heitz, Ph. & Ulrich, J.:
Biochemical identification of the site of action of benzodiaz-
epines in human brain by ‘H-diazepam binding. Life Sci,
22, 985-996 (1978).

43) Okada, Y., Nitsch-Hassler, C., Kim, J. S., Bak, L. J.
& Hassler, R. : Role of y-amino-butyric acid (GABA) in the
extrapyramidal motor system. 1. Regional distribution of
GABA in rabit, rat, guinea pig and baboon CNS. Exp. Brain
Res., 13, 514-518 (1971).

44) EXEE: X o OREBRBELOCER - KERC
w45 FEMEE (12 Benzodiazepine R¥EHY) OFEIC O
T. +2&E4Ek, 88, 452-487 (1979).

45) Bradley, P. B. & Key, B. J.: The effect of drugs on
arousal responses produced by electrical stimulation of the
reticural formation of the brain. Electroencephalogr. Clin.
Neurophysiol., 10, 97-110 (1958).

46) Shimamoto, T. & Verzeano, M.: Relations between
caudate and diffusely projecting thalamic nuclei. Neurophys-
iol., 17, 278-288 (1954).

47) FEEE: B R BT LAEBRERERS LU
NHEEEESHRCRETARNECBE. +2EREE,
93, 1-28 (1984).

48) Bradley, P. B. & Hance, A. J.: The effect of
chlorpromazine and methopromazine on the electrical activity
of the brain in the cat. Electroencephalogr. Clin. Neurophys-
iol., 9, 191-215 (1957).

49) hRtEE: B 2 OBHERIGE L OCBBRIGCRET
FIRE IR OB - BRE R A EH. TR, 88,
563-591 (1979).

50) Magoun, H. W.: The Waking Brain, 2nd ed., p74-97,
Charles, C. Thomas Pub. Co., Springfield, Illinois, 1963.



748 = m

Influences of Psychotropics on the Diffuse Thlamocortical Projection System and the Nigro-Striatal System in
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Abstract

The present study was performed to examine the functional relationship, in their effects on consciousness, between the
diffuse thalamocortical projection system (DTCPS) and the nigro-striatal system (N-SS). Thalamic-spindle (Th-S) elicited
from the central lateral nucleus and caudate-spindle (Cd-S) elicited from the caudate nucleus by a single electric shock were
observed in the sleep-wakefulness cycle, in 10 unanesthetized, unrestrained cats with chronically implanted electrodes in
their brains. Intravenous injection of chlorpromazine (1 mg/kg), haloperidol (1 mg/kg), imipramine (1 mg/kg), diazepam (1
mg/kg) or saline (1 mg/kg) was injected into each cat. A control record was performed for 2 hours and a post-injection
record was done for 4 hours on the electroencephalograph. In analyzing the data, the control record and after injection
records were categorized into three groups: preadministration, 0-2, and 2-4 hours after administration. Chlorpromazine
decreased the amplitude of Th-S at wakefulness (0-2 & 2-4 hours) and paradoxical sleep (0-2 hours) and shortened the dura-
tion of Th-S at paradoxical sleep (0-2 & 2-4 hours). Chlorpromazine increased the amplitude of Cd-S at spindling & slow-
wave sleep (2-4 hours) and shortened the duration of Cd-S at paradoxical sleep (0-2 & 2-4 hours). Haloperidol decreased the
amplitude of Th-S at wakefulness (0-2 & 2-4 hours), drowsiness (0-2 hours) and paradoxical sleep (2-4 hours) and shortened
the duration of Th-S at wakefulness (2-4 hours) and drowsiness (0-2 hours). Haloperidol decreased the amplitude of Cd-S at
wakefullness (2-4 hours), drowsiness (0-2 & 2-4 hours) and paradoxical sleep (2-4 hours) and increased it at spindling &
slow-wave sleep (2-4 hours). Haloperidol shortened the duration of Cd-S at drowsiness (0-2 hours). Imipramine decreased
both the amplitude and duration of Th-S and Cd-S at spindling & slow-wave sleep (0-2 hours) and paradoxical sleep (2-4
hours). Imipramine decreased the duration of Cd-S at drowsiness (0-2 hours). Diazepam decreased the amplitude of Th-S at
each stage of the sleep-wakefulness cycle (0-2 & 2-4 hours) and shortened the duration of Th-S at drowsiness (0-2 hours),
spindling & slow-wave sleep (0-2 & 2-4 hours) and paradoxical sleep (2-4 hours). Diazepam decreased the amplitude of Cd-
S at wakefulness (0-2 & 2-4 hours) and drowsiness (0-2 hours) and increased it at spindling & slow-wave sleep (0-2 hours)
and paradoxical sleep (0-2 hours). Diazepam prolonged the duration of Cd-S at spindling & slow-wave sleep (0-2 hours) and
paradoxical sleep (0-2 hours). From the above-mentioned results, it is concluded that noradrenaline, serotonine and y -
amino-butyric acid affect the DTCPS while acetylcholine, dopamine, serotonine and y -amino-butyric acid affect the N-SS.
The N-SS as well as the DTCPS may contribute to the mechanism of consciousness during the sleep-wakefulness cycle.




