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1815 % 212510 B LT HARRRIRIRIG R 5 £ UL
AR R R T R R

SRR B HABRAEFHE (347 1 1L AR R
7ok & E

(mWwﬁzﬂsaﬁﬁ)

AHE 2.5-4.0kg O, PHCBMICEREE 2 AA KRS 2 12 B % AV, FFEM3EO_ETHEEREE
8% % (ascending reticular activating system, ARAS) 5 & UL EKEEREE (diffuse thalamo
-cortical projection system) ~RIFETEEICDOWTHRE L7, ARAS OBEEDIEE L LT, hEEE

(midbrain reticular formation, MRF) OBHERBTEEMNE LxERs W2 EEMEKIES, wb
5 EEBENG (EEG arousal reaction, EEGAR) %7z, F7z, WHHEKEEZEERICOWLTIE,
RIRIERF L O ISMER L% (N, centralis lateralis) OESEERIBIC L D RECER L2 HEG

(recruiting response) % 80 HZFHME L THE - 3 RERREEOZT(LEEEL L, 3512, 2O
ROMRELHET 2 & 2 51 5 EEGAR BTSSRI BRI EHIE T2 £ TIoET 205 (reappearance
time of spindle-burst after EEGAR) OZE LI DWW T HMET LI, 72770, Rz #0&Es—EwT
3 12 DIHHHEE - TRIFMEIREA D R AR S HBIANC HER T 2RI IT o 7, # LT, REABHEL IV
WEEE L TOEEREKIZD W TORER, 5% 0-2 B & 2-4 BRID 3B h T TERET 20z 72,
ZTORR, 41773 (1mg/ke) ik, EEGAR 2BEICHFIL, ZOBOBHHEFTHRCET 28
‘ M5 R -2 M TERERIZH YD, #ig, -4 HHITRERCERL LS, Z7o—1TFavyr (1
; mg/kg) b, EEGAR #BA5» il z, FREMECHREERS EERE LD, —F, ~a<) F—L (1
: mg/kg) Tix, EEGAR B LA BB s haERICH D, REME THLRERSVRDENRVEWSIE
RRDFERTH 72, Lirl, EEGAR BOMEHFAFEERICET 2BH3, @EW(su—1roey
Y, MY N OBREICIDERB OV FERER SN, FOEEPHRIF, nNoRY K-
BLBATH o7, P7 ¥4 (0.5me/kg) i, EEGAR #¥I#7 28I H D, ZOBOMSERMER
HEBCET 2R ERER4BMICOR VERT 2RI -7, BERECBICGEEB I VLT, Y7
ENRLDHBEIC LD £BBEBL CERCHED Lk, WOy TR, B51% 0-2 BRI EEICHRY LS,
CARHTRBIERERTOATH o7, ULOFERIZ, B, BRE 28, 8 SROSHRREL S
EBIET B AR -HR- RERARIZT SAEHEOREL s VI 2N s DEMHOER 2R T LD L&
Abhb,

Key words Psychotropics, Ascending reticular activating system, EEG
arousal reaction, Diffuse thalamo-cortical projection system,
Reappearance time of spindle-burst.

Moruzzi &M%, FEBMEL 722 o OBRERAE R E HRIEH A IR T 2 Z & (EEG arousal reaction, LA
BEESWICEEE TRIEMT 2 2 0k D, Bk FIEIE T EEGAR LB¢) 2RHL, BEEEREEHET 2 LT
U IR T 2 SIRIBRE AR S L2 b - TE PR BE A BRYE % (ascending reticular activating

The Influence of Psychotropics on the Ascending Reticular Activating System and Diffuse
Thalamo-Cortical Projection System in chronic cats.Tatsuhiko Ito, Department of
Neuropsychiatry (Director. Prof. N. Yamaguchi), School of Medicine, Kanazawa University,
Kanazawa, 920, Japan.
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system, LI ARAS LB) OBFERRLE. —H,
Hess?ld # AR O HFEE (massa intermedia) OIE
BEEFEMNZC CRIBRESER NS Z £ 2B
&L Tz, 0%, Morison &%i%, BEMEIE %
RIMT 5 C Lz &0 RS & E0T 2 TS RIG

(recruiting response) BSEERFERENE L% 5
HU, ZORGHERS N2 8% B RRIEE R
(specific projection system) o3t L JERERELEH B
(non-specific projection system) £ #rL 7z, DT,
Hunter 5953 EfRE: 4 2 ORK O BERAK & hRIE
HEORBEITWERBEHOEL, BREE, TAD
ARERER ERBB L. 2L T, Tho08uss
I PERKEEHRSR (diffuse thalamo-cortical
projection system) & WHOBLEHNBEI ALY, 0
&3 i, kIR 1R R - BE % (reticulo-thalamo-corti-
cal system) (3, MBI - AR, £, SBNER
R LBBELREERLELTH3EEZ ATY
39, L#L, Z0 ARAS B & I RKE ELHT
DERICDNT, AR LRAEEZRATCH 2
HRARE: - IRRECEY R RE L, BELLBER
D,

Z ZTHRETH, ERFE: - ERRI 2BV Th
Re#EA%R4E (midbrain reticular formation, T MRF
LHE) BLUHRIREBHRZCET 2 ER A% (N.
centralis lateralis, AT CL &B8) 18 MEH e BiR%
BEZiA%, MRF2EBEORBICHBMT 22 Licky
Boh 3 EEGAR, DR ICHERBERIEHET 2
ETWET 2RMB LU CLAI & 2 BRI
WTEEL, BE, BREAAI ATV 2 gD
RS- RR-RERICRIETEHEIC DL TR L.

MERE L UHE

RERICII B &  Blln - {KE 2.5-4.0 kg DRI
Fa 12l RAWE, KY 77 ARBBHE LA AFH S
L UEBRFEOBE I D\ TIE, Yamaguchi 57,
BY, RWYDMICEH & Wiz FERIIHE - TiT - 2.
B 2 A S FM &, * > 7% — 1 (Nembutal) 30-35
mg/kg DIEIEARESIC & BT CiTo 72, EHER %
BHELLE, OHAKEEBRELC2mmBORT >
VARORLCERY, EETEEL CHEBEFEE L
TB L ITHELRAAL, HARAHERGIE, FEOER)
#4 (anterior sigmoid gyrus) ¥ k C{EMERRE 4
(posterior sigmoid gyrus), DWW TREEMH L LT
BZHIBRAANEFR E» S, &6 BBAEERE LT
SRRSO ER{TITICE 2 A ATE,

PR DB ERE W IF, R T > v AP N — LS (E
Z0.8mm, PWZE0.5mm) CEE0.2mm DTF AL

ey

et

BMEFBAL, =HX%> 54 b (Epoxylite) % = {413
THRALE 2 L ALHEBEER LY. 20k, 2
OBEOI S5 &L UPE D &M 134 1 mm ©
HY, TNTHRDEHE V0.5 mm OHEFTH08
BEHEL, 20k BN ELOHES g
ERIM B 5 & URIBUR & L TRV, ESEED
TEZRABEME, e > CICEHERT & LT e
BRECET 2 £AIESG (L. MRF) & SkEsS
HEDOEAMEPIHA (R CL) 2R AT. %7,
HEDADOAL & L THBIEAEE (right dorsal
hippocampus, LT R. DHIPP L&) I 254 A 77,
Ih o DEEERE DR AL Jasper 598 &
Snider 5D 7 b7 AT & VEHAIEITY, BEAMFR
BEEEBEEHOC T, 20, BASMOTERE:
2T 57201, R CL TRESMBC X v BB
PICEERIGIFEREND 2 L 2B L. £, R
DHIPP T BRI B - B R4 (injury dis
charge) MHIET B Z L ®$8@EL L7,
IRECEENSCSRA B L U ENTSAEE L LT,
TEOHOE =V EEROEBEBHL, 225
V=R T 272 BfEE L, TN AAIES
B L ORISR AEROBAP I FEEB L.
PDED2TOBERZ IO =— L EgIc Ly o
4 ¥ F = A% — (Winchester) 75 iz /AT L,
T EERAE A Y N CHEBCEE L, Mg, B8
DB 077 ZIC S LB SN TWE Y 7y
MERRA LT, &7z, PO I SRR B AT £
BlzLleTLELERCE S, 20BEREROELE
L DHRRLL. B, LERBIES SO &R
B EEEEL-bD L DR L 72,
EHRRETOREERE, EHoBgrroes
KREEERL, M 2:BRLU EOREDBRIZT- 1,
KB, BITEFT SN, HE<, BBEEOHAS O
METZ SN, £, BUEY —LFr—AKOE
BHREAICANS N, ZOMECE—FAMEDS 7 AR
RRROSMOTHEBET 20 BBANS.
B, ERHEIEESES L OB 1R
Roniz) — FRFEIRICER I TV 225, BEH
MNEEHBHICBEL > 2RI B, £, B—*
DERBORLERT AL, <8y LBEEUED
MEEB LIl
REBEORKIZIEL TE, » anBEBRN~ALSR
LOBYD TR EDID -4 BEMOBETHED
PRVEEII, TORETERESEL:, 27,
BV OMER-HEY 1 2 MW EE L, BICEFRTRI
REEFBT L0, ABCESROAEZE-
TWwd 2L RHERLT.
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g, BB L7 2k EES & RN, BRER
&8, HEN, Bls L COEBRORY 77 7ERE
L7, b, BARNES 14 K74 > 2 8= st
(EEG 4142) # Fiv>, 1.5 cm/sec D#EED HEIW TR
ZL71. EOBEERICANSNE TRYOMEK
pHEL TS0 2 BEEYREMOBEENARM L
L, 20WTEMERE L Z0HO 4 FRIC b DT
BEOBREL ELHMTL RN ERERIT L2,
MRF OFRBUCIEL Tk, BRXBRESRIHEE
(SEN-3201) £ 74 VL —%— (88-320]) 2AWT
200 ¢/s, 0.5 msec ¥V A&, 0.1-0.23 mA OIKEFE
BEHEEE IBETY, ZhicZDEREIL2
EEGAR OZ L ZE B L VTEIE» o BEL . 2
OHIEOBIZIE, 2T20BRA 7 — R -
BRI, RIBATO 20 BRI 4-5 BHFELL LD
SRS NHARIZHIR T 3 2 &, {84 (habituation)
OHEFNEERLTCHE b 54U EORIBMEEE
HIFBT L, HHBEAE % OISR - 8RR
IR E TR DM EDFESRMGEBSFL 72,
#0 T, MRF ORll#»7% &, EEGARMBEI D,
DVLTHEN RS EHERET 2 £ CIKET 2 RE2E
FELT. &8, KRG TIEZORMIE EEGAR 0O
SR T HIRIER (reappearance time of spindle
-burst after EEGAR) & L7z, %7, ZEBRTOE
WEESEIL, 10-14 % OREEGHE TERNEEE» 5
BomicXKBlEh, D, 5{ELOEERIEST
LD LBELL. B8, ZORHBERH 60 UL
5 h01, FHLETAT60H (EEG arousal) &
L.

—7, RO IEREFRIZE R T2 b b CL OB,
HALEMUESHBERE (SS1101) £ 74 Vv —25 —
(SS-101 ) 2 F w7z, Z ORIBHARE X TR OHE T
EHEEE L E N8 % BHEAL, 0.5msec /YL AR
DOEFFEFIEE 10 HEITL, 20 KIS Y = -8R
ECEREAEZEE (DFR 3515) IZEEgk L7z, &2, 20D
Ris% BAER 7 — 7 LEAEER (ATAC210) k
CCHRBHZBIE L, 2OBORBEER, BEBRO
FIAARTIC AN LB RIC2FBRL 22 L 220K
BWERERREL THYV:, BOREE - EERR Y
BRO 4 CKAL, ENORSHOE 2 OREE - B
B 2 @M LORIBET -2, BYgEsRE, 1
Sk, 2R 10 02 TIR 2 S, 60 2B TIE 10
SE, DT 240 H R E T 20 MR TCRIBT A2
AL L7z, UL L, SAERAEARAD MR 1 AR
BiTot:, 2 OWHERKIE D80 RFEME R, E
B TR L N 2RO BEEEAVT
X-Y va—#F—LicEE L, #00HEERE, 125

msec TH 3,

28, A 3 ORER-EEIREEIC D\ Tid, Yamaguchi
57, B, Dement 5>WDFEMAL A EEEEL L
B, R DIEHTH S DI ERBIEERNY, Okuma
BN Y L T&, HEH (wakefulness), #E
# (drowsiness), H58EH - IR (spindling and
slow-wave sleep), WHiEEARHA (paradoxical sleep)
D 4ERZKRBIL T, EERTCIEMIE CHRIEL TE
D, THELLERECS D, BHELTVLEZLL
Db TH27, FOFENE TR EIR
i oE o AL, WEEEMETIE 4c/sTBD
0 BN ITIZER L CHET 5, MEBETEEICHE
BEWIOREBICTHBL Twa s, Rk —BiEcb
BT2Zrbbd, HEMELE56c/s DEREBTT
HALHRESHEL, BEORELEER2ZAD S, B
ENETIE 0 HOESFESEL 2D, ZOREBOEK
DEEEND LS, Wl - REERRCR
B> T EIIBELLAERE LUK L TY
3, 2B, IORPOYTNIISLo 2B L IORE
TEHEBEL TR LD B, TOBRILTHE
Lok L B8ERT, ZOBHOEEMEDCR
B3 13c/sHIBO Wb W 2HMEHREL & UHIRIE
OTRAMEREOHERTH 2, 2L, TOEBREE
DBERTHICONMELD bBRENEBL2-TL
%, \BBENE TR BRIBREOHASEET
b5, UHEBEHCE o) EEEILRECH D,
ZOBRBLTERERKEL LTS, TOBROHER
REEL 2TV, BIFVRD 5 2 HAOEHE
(twitching) & 2EIRBESE) (rapid eye movement)
PEENTH 5. FEME I EERE L, &
RIEE AL T 2, AN IIEYE 6 BSERKICH
BT 22, ERDHEMHT I (EREDLIER
BT 2 M CHEBR I3 RER S,

FfEEE L LT, 3BRD 2ETHEZA 75
% v (imipramine). BHWRETHE2 7=/ FTV ¥
(phenothiazine) &M 7 @ —N 71 < ¥ > (chlorpro-
mazine) & 77 x /> (butyrophenone) %/~
1) K — )L (haloperidol), FIREETHE VYT ¥
v’y (benzodiazepine) 2D ¥ 7 ¥,V A4 (diazepam) D
4 ODREVZEYEFERA L, £, SR LTAE
BARAK (UTEREE) 2RV, 2LT, Ihb
FoTFh b RIEBIRE DG LT,

EMOREREB L UVEBHBRUTOZELS TS
h, BEOBEKTCHASAIEEVW DL L, &
7z, E—EWzonwTzoRE5R&E—FE L, 13
75 31> 1mg/kg 138, Zu—LFa~wY > 1mg/
kg 126, ~naY) ¥ =) 1mg/kg 156, ¥ 7€/ VA
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0.5mg/kg 13BITH Y, FBHERSHIKIES3HT
HB, 85I, HELLTERS 1mg/keg DET 5 Fl
NS B A
—EOKRBRTHRIC, B> 79 ~VERET T
GHEBC 6 VOBEFEEL %, 0% LY v i
REEBIRE D AR L THBMICHL, BERIHL
OA P EBICTEEL B, EEIE 22D,
Nissl REBEITV, SHEOMEBHEBE L TRREL -,

154 #i

I. WiRs L UCTHECR ITTRABSZENRE

1. 13753

SBMRAI 2EDORFRL LTI DEW % 1 mg/kg
DETHET S22 LICED, B 250 g#%
& D BREBRES £ TICEHEERICA D, D1 T 9-21 5
DIECRE LB SH BT 2 & 2 5 D58 -
HEEBRAICEFBA o7z, ZOERI 7 —YOEH
W, BIRIERER S SHE EESH L 25 2 L Tho T,
%7z, EWREE 90-12053 ORISR DM SR
HET2 e holk., 08, BYRE5RIVEY
BT EDBEBBECIRECH 2, B ORIBHER
LTBDITEELEEL TW3BEEZSNBITHHD
boFRE LTI, MBI, 58S - REEIED
HY, whWwaTELMEOHOEMERS L BET
5 EREMoTz,

2. 7u—nFavwdy

7x/F T VRORRELTZDEY% 1mg/
kg DEITEEL .., RROBWETHB L, 20
BYORE%E LR BYRIBEEEE» o120, B
ERECCIUHT LI LD, U—FRIIns i
DD T2 ED—FEOREREES 12 flth 4§12
BEIN, Z0XIRAER, 20BOBETIY
BT BZBan, gk, HWRES O D EIRS
L UBAIFFC b QW Fh 2B L £ TOE
BREAR BT 245 VAV —HREED. LB, o
DBOREE Y — 3w b #EERO 2 hic—3% L
Twiz, EYOMEmcRIZTHE: LTk, B5%
BB MIRAMSHHIA U723, BE L -5k Es
HBHBET 2 ETIE7-90F2EL, pRDDIFsDE
2RO, IOWEE - REEERCIE, 12753

YEETRRZOLERIE D RERSOESH S BB T.

HEHBEAO RO HR IR EL 55-160 FOMICH

D, BBLR 100 4FIBRCHRT 2HABKETH- 1.

3. .Y F—)p

7Fu7 =/ rRORKHEL L LT oY F—
Wi 1mg/kg DEITHRE LR, BEBY (OMI
grooming 2EE L 7228, 2L b 10 HLIFIC S 3¢

FrEBEL D s BN CHIERA & R L7, B b
79—NTORYLERILLAIL S —HE&4R+
Blozont:, g1, BFHAT-BEOREHESR
L7, 2OREESTE L, 7o0—1Fovyy
RILSU b D TH 7., TOMEHOBICE, &n
LRI & 0 BN, FEERE b v o —Et o
FIS&ERT Zemdhot, LoLass, —ige:
REAEOREKICHLTERETH -7, BEL S
- RIEEIREE, 10 R0, S 2 BERIATE L 84
DPIDRIZ» 2 ) DHBEDIES> D 2 23 IATEE SN
OB 37T Ly, so—Tavso gl
D& RRERAOEIMIBE L a5 te, &p, &
PR SR BAN IR T 2 MEBIRIRENIC D\ T, 1541
TAGITHEBEMP IR, £, BB
BT b 60-230 T LITS D & DEEETH - 72,

4. OT7 ¥/ A

RV ITEEVREHDREBE LTI T L840
0.5mg/kg #BEL, ZOBELBEL 2. FHEA
DREEOFEHE LTI, FHERLDTAD LIEHL
T3 T e, BB OIS+ - 1 Bk
DEZHELTERELTH T £ grooming 27T
ZEMEm 0T, ETz, LML L CEESNORI
BOWBIzD, IR, BREUohnih 3 k5 xRER
BERT I 0B, ZOBED D H»EEE 30-60
FEHECTHEEBRBCH2D0ETHo72, BB, 2
DED BITEHS—FHIC RIS NBRT 32 Lz
RV O TEE v R e IR S 2 2 A
BRERA S U <13 & 0 AR H SR IR BT % R T IR A
BIB5Ihbots, Lovl, ZOREIZERECT
RSN BEAICH o7, i, KEL SRR
DS S B & TITIE 30-120 DHIB OS2 E L, o ix
DDIESDEEEDL. », FEULEOHITI 60
SHEROBBTHEREL ., 28, BHEBEECIOWLT
I3 90-180 RIEOMICHIR L 7o 08 F O EHE L W T
b 5 FIE L ED - 7.

11, i@ EREgIc & 5 EEGAR & EEGAR #

OFFBERHRBHARE R EZTARBRENE
g

1. EEGAR ~D#¥&

MRF H#ic & 5 EEGAR D& BT &% OELI
DHTHEGELUT 185 o8RT 2,

B1id4 37731 % 1mg/kg DEITHREL, 20
BEEIBIERDEMHIZ S &5 { MRF O E5HEE R
Wk DE SN EEGAR 247 b D TH 3 18, BEH
(BB witL, #5% (TE) i EEGAR OfffFEn
BEEELTHLI08BH 51,

27 o—nN7FuwYy Img/keg BE5FTHO K

-
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IMIPRAMINE
BEFORE INJECTION CAT 113
BAMAP et e N e

.:v’/\\j'\‘j‘ﬁI"A,‘J‘/WWWWMWW\‘W{%M}MAMW“ 1
fa jﬂf\hv'mwwwwmmwfhw I
L PR T

B ———— —e 1 OOV
L.MRF 200 C/SEC. 0.5MSEC, 0.22mA ISEC

MIPRAMINE (1 mg/kg iv.i)

59 MIN AFTER INJECTION CAT 113

AN A WAt VoM A P AR S
A IA s e immpe A A A |
WA A A I it M A A ANV
N e i s S ap o AP |
e LA

Wv '

100uvV

L.MRF 200 C/SEC. 0.5MSEC, 0.22 mA I1sec

Fig.1. Comparison of the EEG arousal reaction (EEGAR) evoked by the

stimulation of the left midbrain reticular formation (L. MRF) before and
after injection of imipramine (1 mg/kg) in the spindling and slow-wave
sleep stage.

The period of stimulation is marked by a heavy line. Calibration and time
are at the right and bottom of each polygram respectively. The following
abbreviations are used from Fig. 1 to 4: R, right; L, left; ASG, anterior
sigmoid gyrus; PSG, posterior sigmoid gyrus; DHIPP, dorsal hippo-
campus ; ECG, electrocardiogram ; EMG, electromyogram ; RESP, respi-
ration curve.
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CHLORPROMAZINE

BEFORE INJECTION CAT 103

RASG ‘WMWWWWWMMW b I

LASG WWM‘MNWW l

RPSG WMWWMM»W}W\WM |

LPsG WMMMWW«W«LMMWW- |

uyl !

RDHIPP m%\/w‘vuwwﬂm"ﬁ\ j“, A l/*-HW““’“‘%‘Y‘W\"\:\""\ﬁi\f*f\{tfﬁf\' r‘vﬁ'w\sk.“* |

G a2 L bbbl

EMG L '

RESP WW .
— 100aV
isec

LMRF, 200 C/SEC, 0.5MSEC. 0.23 mA
CHLORPROMAZINE ( 1 mg/kg ivi)
86 MIN AFTER NJECTION CAT 103

RASG |

LAsG MWWMMMMMWM ]

RPSG P AN A A BN ot AN e A et P Attt o |

LPSE I A et demn i AP St At |

| | i ? ) LY 1 .. |1, !

ROHIPP ( WN M ff’“ww\} \WMWM'\MW‘WVW! 1“,5 &WJ@( Jfﬁ ) ‘:{W[J"‘ N‘U Mf‘_' |

£ce {elonpetepthahbeis s TR EPUR S " L

EMG S

VY VA VI Ve
— 100

s ISEC
L.MRF, 200 C/SEC, 0.5MSEC, 0.23 mA

Fig.2. Comparison of the EEGAR before and after injection of chlorproma-
zine (1 mg/kg) in the spindling and slow-wave sleep stage.

VZ75LTHYD, 5% (TE) 12 EEGAR ORHED
EErALNS,

3T NY F—% Img/kg OEITEHIEL, 7
DE1#%TO EEGAR 2B L7- b DThH 29, HB55%

(FEY), EEGAR 0581 (L&) LB
DRERLTH2D08RDON 5,

43T ENNLE0.5mg/kg DEITREL, D
Hi# T EEGAR DN TH 528, £5% (TE) o

ZNDHEEAIC D DT H 5N S,
PEDHERID, 13753y, Zu—L7ovy
YBLUYT ¥ 0: EEGAR O 2 &L,
W, NeY R—ARBZ20RRRERT 2FAVH 2
Ewz b, 8, MRF fIBOITEE ORZE1R, £EER
TROEABHEORSRIRIZ BV TRERMTO
ERI e, FEERC TR L B0, B
s IR AR EOFROERIHEI NLIBET
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HALOPERIDOL

BEFORE INJECTION

CAT (14

RASG fww%ﬁwﬁWWWwwxww%mrMWMWMd\ﬂwwMMmN0
LASG WMM‘K{MWUWM\WMM 1

RPSG NWV;‘“«M":}(,WWWWWMMWA’WJQA\* [
LPsG NlWﬁWﬁWWWmMW@WMm 1
o b St el et
€ce bbb e b

EMG

RESP x_ﬂ/"*‘\*\\Hh,/’~_\\\\/»\”“\\.,/ﬂ—"“\\ndﬂ/’wx\\.iffbhw‘\\p_,'

L.MRF , 200 C/SEC, 0.5MSEC, 0.2 mA

HALOPERIDOL ( 1 mg/kg ivi}

47 MIN AFTER INJECTION

CAT t14

RASE MM Pl Nt ot bttt s oA Ap it |
LASG M e Aottt gttt |
RPSG m&MwMMﬁ%wwwwmwww«MwMWWwwwwmwmwi
L6 A I s o s N st A |
romr WA ISR Ao A A

ECG

EMG

N Vi N NN

— 100V
I1SEC

LMRF, 200 C/SEC, O.5MSEC ., 0.2 mA

Fig.3. Comparison of the EEGAR before and after injection of haloperidol
(1 mg/kg) in the spindling and slow-wave sleep stage.

Hole, TOAIDVTIR, EARESHTL S EE
Th-oiz.

2. EEGAR #0588 M BRI RIZ 5[

b= Py 2

MRF Hi#1c < EEGAR #5422 b, Z D, i iEHE -
O TR - R MRIR A L EEREEAER L T
SDTHAH, b DN T Davis & 190384717 5555
Wa ANRBIAOEL LitZ btk s >T, REBT

I¥ EEGAR RO EFHATHBAMBWLAEL 72, MU
T, ORMEBLIUNBLLTIOEARRESRD
EEGAR RO# AT HBRRE~ORE L & Ui
BEEYBCB T 2ERIID VTR L LEEE B
%, 1272 L, EEGAR & O #5588 5 BEF T B0 A % 0
LT 2128 L, = 2 k@2, RBiaEoiyn,
FiERE - IRHERBOSBEL Yoz DEEE(L
WEEROEE»H 2, IN6>DER*TE3RIE
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DIAZEPAM

BEFORE INJECTION CAT 113

RASG st A Adanf 1
LASG WW‘.MMWW I
RPSG i Mgy e |
LPss WWNW\J{&\,M VR
/1}5fv‘-:‘a{é.wf.'v;«'»«f}’rﬁ‘vf&y‘wwww»mvwwm.#ﬁmwfjﬁv{m'
€06 i TR .
EMG .
Rese V\M M
“LRF. 200 C/sEC. 0.5MSEC, 0.22 0 e O
DIAZEPAM (0.5 mg/kg iv.i)
119 MIN AFTER NJECTION oA 113
R.ASG W/«MWWWN«M/MMM |
LASE /it b AU A N i, i AP by |
RPSG g st St s AU St s 88 b A R |
LPSG st e AU AA A it AN A RN |
rowes H-N#n’.*\\«"3'}'«-‘«s""wl\"“;*\%wﬂwﬂmw%‘ PSR
ECG MWWMMMMWMM '
enc .
100uv

————
L.MRF, 200 C/SEC, 0.5MSEC.0.22 mA

ISEC

Fig. 4. Comparison of the EEGAR before and after injection of diazepam (0.
5 mg/kg) in the spindling and slow-wave sleep stage.
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Fig.10. Changes in the amplitude and peak
latency of the average cortical recruiting res-
ponses following the injection of imipramine
during the spindling and slow-wave sleep stage.
N AMPLITUDE (%) in the upper graph re-
presents the ratio of the amplitude after injection
of imipramine to the mean amplitude before
injection. N LATENCY (msec) in the lower
graph shows the change of peak latency after
injection of imipramine to the mean peak
latency before injection. Both abscissas indicate
the time course (min) after injection. The same
plotting is used for Figures 10, 12, 14 and 16.
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Fig.11. Comparison of the effect on the average
cortical recruiting responses with long-latency,
negative-phase component before and after injec-
tion of imipramine druing the spindling and slow
-wave sleep stage. Pickup is from R. ASG (right
anterior sigmoid gyrus). Calibration and analysis
time are indicated by a heavy line at the right
and bottom respectively. The same graphic
representation is used for Fig. 11, 13, 15 and 17.
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Fig.12. Changes in the amplitude and peak
latency of the average cortical recruiting res-
ponses after injection of chlorpromazine during
the spindling and slow-wave sleep stage.
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Fig.13. Comparison of the effect on the average
cortical recruiting responses with long-latency,
negative-phase component before and after injec-
tion of chlorpromazine.
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Fig.14. Changes in the amplitude and peak
latency of the average cortical recruiting res-
ponses after injection of haloperidol during the
spindling and slow-wave sleep stage.
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4. ITENRAN

FF1LED &% v, % QRIGHEEZ, BE5H1
B 32 RIT, #%5.% 0-2 BERLE 15 RIG, 154 2-4 %
FIosEE 2T RIETH o 1o, T ZNOEHIRES L UF
HHAER, BE5H:69.8223.6 4V, 27.8+2.2
msec, B 5% 0-2FM 1 41.2412.2 4V, 24.642.3
msec, & 5 % 2-4 RE [l : 43.6+16.4 4V, 27.0+2.9
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Fig. 15. Comparison of the effect on the average
cortical recruiting responses with long-latency,
negative-phase component before and after injec-
tion of haloperidol.

msec TH-7, Zhkb, GRS & 2z
%ﬁﬁt@%.ﬂlSu,VTENA&%%mﬁEH;
Uﬁﬁﬁﬁmgk%%%&ﬁﬁmﬁwﬁ%gﬁtu
%ntmi%&aﬁu%momféﬁﬁ4ﬁﬁtbt
D70y LI bDTH S, ZDIREORENEL,:
PRTR, B5% -2 HHORGHEY 2004
ﬁﬁmbtb%%maﬁwawé.&ﬁ,ﬁﬁ@ﬁ
KOWTH, ZOEDOESDERKTHD, ZO=H
SE—EOHARRD shaw 1T 7Y s af
SEIEO 1B/ L ThH 2, 2 TCRIFEOHES 4
RELDABEED S,
RICERBESHEO b D & HEE R0 BRI L -,
ﬁ@mvm1u,&5%0%ﬁ%&%0t2%%@k
%Eﬁwﬁbﬁ%wﬁwawt(wzn=&m&
df=29, p<0.001, 2-4 : t=4.892, df=33, p<0,001).
28, HABKCOL TIZRER 4BEICh: ) s
FICERERRD s a7z, (0-2: t=1.898, df=
29, p>0.05, 2-4:t=0.608, df=33, p>0.5).

DAZEPAM [ 0.5 mg/hg ivi)
5TM. RCL, 8C/SEC. 0.5MSEC

N AMPLITUDE (% )

+ 50

N LATENCY [MSEC)

+5

c') |'o :s'o s'Q |lzo |:m zlao
AFTER INJECTION (MIN)

Fig.16. Changes in the amplitude and peak

latency of the average cortical recruiting res-

ponses after injection of diazepam during the
spindling and slow-wave sleep stage.
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DIAZEPAM

LEAD RASG

S

AFTER INJECTION (MIN}
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120 ]\—N___—
160 r\/¥__

I 100V

203 ]\/ ~——
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Fig.17. Comparison of the effect on the average
cortical recruiting responses with long-latency,
negative-phase component before and after injec-
tion of diazepam.
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h3 EEGAR i, BEIZ8 Z 2 (EEBAEEISS 2 Td
RARTH 278, 2 CRERCABSEDFEME
DERIEHNOEBE I OLTHREY T LIk 20
25,

1. 43792

ZDFEWIOVTIE, BEE TERKRS L UVEER
BHOWEN L ERT LS,
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L 10 SLIRCHIEIC A D, 20 S8R %
EUTRGSY - R ERY BT L, 28, 20
KN 3507 2 BN E OB, SIRIEGRIER S
BRHTHBZEThHote. i, EYLEREIIOMN
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T, BRHEIZ 10- 14 ¢/s DIEHOHET 2 S-1 4],
WisER & 1-5c/s DIRFEOLE T 2 S-2 #, HEE(A
) CREIERE S-AH) O4BPRAITRI L

&0, 41377 3 0 5mg/kg FivE T S-2 Hi0sEE
FIERLLD SSAEnIE s N b v IS, 85
213, Hishikawa 52 X U'KA2D, §I#E i3 2-4 mg/
kg DFFE%, %BIZ0.5-5mg/kg DREET L H
ZERIEIERIR O8I0 & %5 B AU TR SERO S
BhiflEhs LS MEL—-RT2HDTH 2,

BLED & 5 % REMEOREL L w43 7T Ly
DEEDH £ T, MRF #I#z X 2 EEGAR 3EEE
Mz sniz. Z#ld, Monnier 525 X U&F o0
BRE—HL, 13275313 MRFREIBUC & 2 BB
REDHE LR S & CBERCOBE 2 EmL, M
BREREOREN2IE T2 EARS2 tE LN
3,

IRRHI DETH B4 77 I v OMREESEH
BHFFIC BT, Carlsson 5290, ZDEYH Lo b
=Y (5HT) =2—u YDy +7ACBI25HT ®
Behaasarm{EIEL, —FH, ZOEDPOR A 7
ViEas 2B/ 7 30 TH2aTF Y 75 3 v
(desipramine) iz / Lz €37 1) > (NE) = 2—
BYADONEDEE VAR EREHEETAZ 28
ELTWE, 413773 VEBCHNEDOEE DAA
FHIEFEFSH 2238, 5 HT wextd 3B & D AALRHIEE
ABEVEATHEZ ZEBEREATHLEY, 2o
E&D, HREEROaY o — LV ICHEET B L RB R
NAMBOBBHOSHT =2—0 »8~0A f 3 7
ZIVHREDEIERT 2 I L VBERSBEA
Lt EBEEINDG, LHLENs, ZOEHOKAF
vibdh?e 7753 INEOEE DAL
ERDOARRTEENTBY, 2O L LD NE
Za2—-urOlELEESNS,

2. 7a—nruvdy

T/ FTYCRORFHEL LT/ 0—- 1T
TYVRBELBRNCARENTED, 2O
BENOBEZ DO THEHOMEN T IR TS,

ZDEY ORI RIZTHEE I DWW T, Longo
530H3F ORISR (synchronizing effect) % B1&
L, %N %R RO L BML, DWvT,
Bradley %223, 8MMEMER A 2 2B 3-4 mg/kg O
BTZDEYOBEET, FEMEL5-8c/s DR
RANERE S B e 20, THELECEAR L EBLE
T ZERERELL. 7, AT RANERT
i, TR (encéphale isolé) THHISEMN B L U
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EREDELoMZE D, TOEY I IMEEER R
UHIEIER 2R ¢ £ & 2 72, & 51T, Bradley 591,
Z7a—=N7aw Y BANRIE IR L TR B E
ERZTL, BREOESEFNBTRE Tz
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BDHBEGIERIIOOTEAL, H5i, ZOEY
R RE O fIEE L AR D >+ F R 2RI T 3
CEREIVERYT B E#E 27, %72, Killam 53,
TH—T 0TS hEE AT DEEAMEINE] (reti-
cular inhibition) %1342 2 L 2R/ L, ZDME%
RIZFHNC & 0 EEE A ORE T A (sensory inflow)
OREHE (filtering mechanism) 2R A2 78
THaE, TOERBFELIEL T2, LEDLS
K, 70—L7u= Yy BB A D S O R
Ede—RicELILNTHS,

FEBRTR, 70—-170°Y > I mg/kg £ 123 4
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10-90 7 FiEe & TICIZZRE U 7o 655812 - RILIEIREN
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YEREL, R - HEEIE OB L SR
Eﬁbfﬂﬂfﬁﬂén%{@ﬁﬂbzi)af::‘:blﬁiﬁﬁk—ﬁﬂ“é )
DTH%. &5iTi, Okuma 52D 70— L Fa=y
Y4BEU Tmg/kg % 1 H 2EIChIT 2 7 1180%H
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HoleZ e E2BRTED, AREREMET20TH
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THERERMZ, 70— 7oy iy - 72
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(NE) OWHREREENE N 2 BENE s 5+
BLEINTVRES, ZOEYHREIC L 2RBES DR
i, BROANTRY K- VSR RBENEA D
BLERT2ENE —a—urOEWOBRENRATH
3 EEfHans,

3. Ry F—p

TFOT 2 v ROREBREYTH L T RY
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P, IR T 2EEENRRH IR D Z ST LR
WL LEYS, BT 3 BEIconTl, T
SFTOVREABEEET L2 EBRENT VS,
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mg/kg DT RY R 5 %51, ORI &
GBI & 2 BB S OMES AT 2 2 &
EREL T3, Lo, Monti 51, » a2floH
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WIZEEEELTWS, o1, RNV 2 2F0T
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DEDREARIBIC L2 Z20BREMET LD S L1
5%%T@ot.:®:tu,zmﬁmwﬁﬁmﬁm
DZLE LFEHMHET 2 LD HHNE L, Lal
TH85, Stille 5% FRBEF T2 D EEGAR %
BEL, "o F—LOBECRIELA Y EELT
URWEHELTWE, ZOERIZOLTE, §
WD T x s, BT EOREE HET20LE
birsd,

HHEIEHEHIC N O Y F =42, Carlsson %0
WELIKENZ DA ma—u v EWIER*ET 2 -
EFF SN T3, Lindvall 593, il
DORMEENEHEE DA =2 — 0> DEELSE
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DIRBERRZ OEMB S OEBHAER L £2 60
5, LLAYS, DAZa—urRiconTit, 8
H- BRERZLOBBIHONTED, 2h60
FeEN U TREHERELHIEI S 2 &0 3 ATEEM b &
5. DED, NERY R— 23 F DRNEER I
MEIREMHL, 20BEREL LT LROEEER%
RIDTHAS LW ATRETH B, INBDHID
W, SBROBREBLETHZ S,

4. IT7¥IA

78 =LY 7ER* P (chlordiazepoxide) #
1957 FIZHMENTLIR, _>¥ VY7 €L REWIR
TOWNTE, (IR, g, PURRERL L L0
RICIBIA ERahTW S,

FERBRTHOIRY YO T EE L RORENEY T
L5V TENLOMBE R T 2EBICOLT,
Randall 23, & 2 ORECHRELIER% & 220
Z &, Lanoir 59U, 0.5-2 mg/kg OECEYIC T
21T\, HTEEER & ¥ AHI O B 12 R RIS OO I
EHSHRL, FRBCH X A0FED & EH S
BEINLZILE2HBE LT3, & 512, Schallek
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5L BMEREICT Sme/kg DS 2TV EKLRE
ZrLTWS, 48, Klupp 6%, FREAVTZ
O RERGB I %17 3 spindling DK &R L, Joy
594 VT ENNADRMELEIC X D macaques THHSE
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DEDEER, SEOERETOD 0.5 mg/kg O &I
& 0 BB I P RIE O EBIE S DK e & U &
DL HERIEHOHR L WIS BRE-HT 200D
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Bz L2 0@EELRTHL L L b ICEEHHRICAS
REFBEZEW T2 290~ BICbILTWL20
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DEME N T2 COEMOBEIERNREs L2
1D AEE O HESHENN RS T2 L 22 60
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EOBEET, 2%, FEOBKZ=T2 58
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K& DWERSOSEEICIZ 513 2 2 8EL T



268 *

%, LT, Magoun® 3o RAMEEcRa s
& ZBD7a7ORIE (internal inhibition) 33k
HHREREE®RSER (non-specific thalamo-cortical
projection system) iZH b, ZOROIEABERIZ, W
B (internal excitation) &v>3 ARAS OfEEICHE
RT25DTHBEBRTWE, ZDL>I, ARAS

EAMERKERARSETBEFRCH 2 L ThiE, &
WRTO41 275 8D MRF 85 & 0 EIED
RIBIIE & W S ERBEET 2 2 L ORI R D EE
LWndbDThH5s, LErLiEds, ARAS ORINEEA
DEREEZ D W, FBHENT B & USRSz 2
DOEKOD B ENRENTVS, FO—2I, sub-
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TRERNMEETHY, BYOb DI, HEROHEAE
BMER CHKROELR» 5 U THGIZAD RE~FET
BRI HbDTH3., A7 OVEBRSCLY
BEMB I3 5 bR & B RRREE I
TOBREOREERSHZ I LE2ERT2 L, &£BL
T2DODEROS BRIBC I DB ETVLI D E
HHlEh 3,

2. Zu—pAFowdreno~) F—u
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ORIV YBITFOT 2/ YREYD AT F—
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BUCERBKERLTOL, §7:, £ARERLOHE
THZNODHHBERBOEREREERLDOTH-
oo TOZELY, ZD2DODEMIS»OTTH
SERAEFBRC N LIMSIECEE L Twa b o ks
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RIS DWTI, SHONKEEE T 8me/
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EVSHERTH-L, DLk Y, AEOEEKES
BANOIMEER I, REERE~OEBERICL
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RERIC RIZT B DWW, TOEEER»S 7 o—
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pEflaN s, LB, TOFROREERML D R
13177 3 v OWNBEFEREEERICEL Y7 €294
DEOEABEDVBEATEZ LELZONS, ZDLS
Y7 ELADIERE, FHROBY & Fv f g
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5¥NE 3TEED NV VSTV R R EE AR
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REIEIRE 8 MO HIRRIZ DOWTREL, ¥
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BRI OHBREEMINE 2L rHo I LTE
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#&E (I (inhibitory postsynaptic potential, I F ISPS
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YREVZ OV TR, T TIIRRHE RO E B g
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PEDES YT E L EZRELTERVVITE
ErREYOIERIGORIEZ B &+ 3 EHI, R
HIEREERER N L T 2 OEMHNEI @ ¢ 7
DEEZS5ND. ZOMFEWER I, PR IEHT 5 &
SRV ITEE v REYN IR B RO E AL

Table 1. A schematic representation of the influence of psychotropics upon EEG arousal
reaction (EEGAR), reappearance time of spindle-burst after EEGAR and amplitude of
recruiting response. In the EEGAR, there was an inhibiting effect for imipramine, ch-
lorpromazine and diazepam, but a facilitating effect for haloperidol. In the reappear-
ance time of spindle-burst, chlorpromazine and haloperidol had a statistically significant
lengthening effect, while diazepam had an opposite effect, though not significant. Imi-
pramine had a tendency toward a shortening effect during 0—2 hours, but there was a

statistically significant lengthening during 2—4 hours.

In the recruiting response, all

drugs except for diazepam had a statistically significant decreasing effect during 0—2
hours and a tendency toward decreasing during 2—4 hours. Diazepam had a statistical-
ly significant decreasing effect in the whole experimental procedure.

EEG arousal reaction Reappearance time Recruiting response
. of spindle-burst .
(EEGAR) after EEGAR (Amplitude)

Imipramine
(1 mg/kg 1.v.i) ‘ ‘Nt " ‘
Chlorpromazine
(1 mg/kg i.v.i) ‘.’ 1 “' ¥
Haloperidol
(1 mg/kg i.vi) L] L : 2
Diazepam
(0.5 mg/kg i.v.i) " v "
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Abstract

The influence of psychotropics (imipramine, chlorpromazine, haloperidol and diazepam) on
the ascending reticular activating system (ARAS) and the diffuse thalamo-cortical projection
system was studied, using 12 adult cats weighing 2.5-4.0 kg with chronically implanted electrodes
in their brains. The function of the ARAS was estimated by low voltage fast activity, known as
EEG arousal reaction (EEGAR). The EEGAR was evoked by using high frequency stimulation
of the midbrain reticular formation. The function of the diffuse thalamo-cortical projection
system was estimated by long-latency, negative-phase component obtained by averaging eighty
recruiting responses. These responses were evoked by low frequency stimulation of the central
lateral nucleus belonging to the non-specific nuclei of the thalamus. Effects of the psychotropics
on reappearance time of spindle-burst following the EEGAR were also studied. The spindle pro-
ducing mechanism is associated with both the ARAS and the diffuse thalamo-cortical projection
system. Stimulation was performed when the appearance of spindling became regular in the
spindling and slow-wave sleep stage in order to standardize the experimental conditions. In
analyzing the data, they were categorized into three groups, pre-administration, 0-2 and 2-4
hours after administration of the psychotropics and saline. After administration of imipramine
(1 mg/kg), the EEGAR was markedly suppressed and the reappearance time of spindle-burst
became shortened during 0-2 hours, but signicantly lengthened after 2-4 hours compared with
that of pre-administration. Chlorpromazine (1 mg/kg) also suppressed the EEGAR and increased
the slow waves on electrocorticogram. Haloperidol (1 mg/kg), however, tended to facilitate the
EEGAR. The slow waves on electrocorticogram of haloperidol were fewer than that of chlor-
promazine. But the reappearance time of spindle-burst after the EEGAR was markedly lengt-
hened in the whole experimental procedure after administration of chlorpromazine and halope-
ridol. Regarding the lengthening effect, haloperidol was the strongest of all drugs used in this
study. Diazepam (0.5 mg/kg) had a tendency to suppress the EEGAR, though not sighificantly.
Diazepam shortened the reappearance time of spindle-burst during 4 hours after administration.
Concerning the effect on the recruiting response, especially its amplitude, diazepam had a
significantly decreasing effect. By the administration of imipramine, chlorpromazine and halope-
ridol, the amplitudes were significantly decreased during 0-2 hours and tented to decrease,
though not significantly, during 2-4 hours. The results obtained from the change of the EEGAR,
reappearance time of spindle-burst after the EEGAR and recruiting response disclosed the influ-
ences and differences of each psychotropic drug upon the reticulo-thalamo-cortical system which
correlated consciousness, sleep, awakening, attention and general alertness.




