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MFHMER paradoxical sleep 1%, B OEIRIFE B (L
low-amplitude fast wave, SHEERREE) rapid eye mo-
vements, PGO (ponto-geniculo-occipital) spikes, #5588
RH% atonia 7R FOBK THEB ST ONRS, FRERYE
ROFERR & LTk, %0 5 BB DR AR, final
common path TH5H7 17 v EE)Hif alpha-moto-
neuron (MN) ¥\ ~#14] inhibition ®»h5 Z &A%
Fohte2, BREFCEEHXEO 747 7 BBk
A SHINERE: intracellular recording %3, Z. 72 Glenn
& Dement (19812)% 13, HFHMEROBMG & & bl
BB E hyperpolarization 32 L x B Ui,
CHBERMFEOMN L350, AL HiAR104EE,
BB & 2 decerebrate cat #EEAE AL L TCHREDDE
ECBIT 2MEXRAL TS, £ LTRERAORINE
LR microstimulation CHERESMITI B 5 &, HBE
BXEO7 A7 v BRI, REHEFRT 2858
B BHEESHT S Lol LSS, g Tl
ELNHET A LRI L “DBEERFEOME - &
BEPRERE” &, MEREEIRRRO T h & I U Lie,

A &

*F n O#EY LR O & FLBEEORBCE - THH
HI BT Uiz, & @ X 5 7t precollicular-postmammillary
decerebrate cat 3, BN R T AKMELE decere-
brate rigidity & X - TRSHHETES reflex standing
posture ZffERF Uiz, RICH = OIRHES & BEHERR & A7
[EEEE stereotaxic apparatus EFEL, HBEIXH

¥ RINERREEEREE 28E (S, Mori, Depart-
ment of Physiology, Asahikawa Medical col-

lege)
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1 BREx=RRER: 747 > EBREOMKE
MGk,

BhLEEFTURONB CELABE O F —
AIREELL{AHsR S, HHOBERREOR
SERET B, T L TEABEEODES (EMG) i
WBL, b5 vRo ., —% Lichib S R
wILERRCRP T B, T S EBHMRE AR
RES#EBEORET, HERNTSEHOER LAY
ERE:LTHWD IR LD, FORLEBAEDEX
EEAR R A RS LETHRCRE L A,

F Vv AY oY — force transducer LioD¥in, MERIC
/N EM microelectrode A/ RIAIIC WA L, #ER
DLEEEE OEAER dorsal part of mid-pontine tegmen-
tum A SEREER 0 0.2ms, $HE: 50 22/
o, B 130~50= 1 7 w7 7)) C5~10HEcH
Jo o CHEE M NH B repetitive microstimulation L%
(1 BBV, ¥ o 2 0 #8500 I BCHEATHE ortho-
dromic 345U, BRI C¥{THE antidromic 5
Z3 B EARMBaMBEEE nucleus reticularis  giganto-
cellularis (Gc) = o — = FEEIE MBS 2 B « 5
& extracellular recording Uz, #EEO MR X BN
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B sagittal plane

A frontal plane

Bl 2 BEROCHFDRLBRT 5 NE KNI,

A B OERE A, MR SRR
LicOb, A—EBx AT Xy BgEL -,
BEMGAERFNCHEMAL, MENT LcEAT
TEybli, 6EOCEARIEO6THED R 21 b8,

B MBOEFREXRET, WMEAKT L 7= » b
LUAfUMNEEG s ERFARFE LeBEARL, 20
Wy« BEIGRE, HEAZEOER ) 2HHEHTRL
o, TORADL, FEREOWHMELFERT 28
%, Horsley-Clarke @ ¢ P3 26 P7 v ~a
R T BZ ERlbn5,

CS: kb, RM: Xigigk

ENET BT AT R RSB AN I M NE B
FIA LEHERE Lic, —E o) cld B AHI M B
FaORNEB LY P V¥ B L LT, 7TAY > EEHAE
DIEFE NS4 spike-triggered averaging L7,

L RAERFFCIIPRESE R = LAy, 20
B O ER ARSI ER 2 B 1 8 0 A
&, HBFREI N BPEEHR(FTEZEL behavioral changes)
BETFTARERLUTHEN Lic, $1-0XBETIIE
E g/ NEAE double-barreled micropipettes (—4& 3B
B, fBEX HRP SHAOKNY 5 24 BT, #il
WHRATER LcD bt DWME M NEE Uiz, 2 1LTCF
o HRP % iontophoretic 12 #%/NE¥E A microinjec-
tion L%, zoFEERGWL 2k -T, @ #h
DI TR 2 B 5 L ORI cells of
origin projecting their axons to the micro-lesioned area
% HRP O3pf7i865% retrograde transport 12k -,
QFDEH OB TE v > F A & — I 5 synaptic
terminals ¥ ¥ =, HRP oOJE{THE#HKE anterograde
transport I X o CRIETE &,

B R

1) BPOEETEAE & ZOMREE

HRBEOMEBRLFERT 20T, MEOEHEIR
BB CHEOEHIPCE L5 (K2)P, oo
AL A RIS ' & B &, FRITEEIEHEE raphe
complex 7o EHLME nucleus centralis superior
BRSNS T5, L Lz oz Z < B0k
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HELFE LSRG, ZoEERC OFOHNI B
fatkd BEE SR 7cmREME X 0 &, ZOWAFEAT MR
MRE (BT, T AR RE.S20EEME commi-
ssural fibers) %ML, LTOMKELLTEhL ORI
MR BEI RT3 LW AR RET 5, &
DHEE HRP 2y NEA LSRR SHFRHI N, KRIZ
BB 2 HOBEELHERENE LRI,

OB R D 1T, YWHIE#E1ERE nucleus reticularis
pontis oralis OfMY, %O TMEIEREBPLHEEE
OERES, @ HRP 2D R A FEERE K IR
D EH A fad#8488% nucleus reticularis gigantocellularis
(GOMre—F LT EEHEET B,

BskBATEC s, HRP Z—f0 Ge Bk
ALTRIcLZ b, BITECEMI hicfife PoO #
R L TEEAECE L, TOBE, EARMER
S RE X D32  OMBNSAE LT wi, Thbo
BEEReT 5L, WHlBEEREE (PoO) ofiful, 1%
PSR DR 2 R LT O Tkl E M
BatfBER (Go) Sfcis L, F —ix it Ge
BB LT\ B 2 LR TR, 3 B
LB P OBEE I HRO 2 2 HRP A LCAHD
L, BEOICHREY R LCwb GeBfliiar, B
EFEAES O TR RRERETE L, L
235C, PERROWMSES « HRELFRT 5 HREBEO—
E LT DHEBREED R OEETF AL LT
B oo BRI aake & v > 7 AR A B iR
B, EXMiEEsoMas 7y BBy o>
7 AT 5 R AR EER AR ETE T,

2) WREEOETEBE SRR

B KMl B o Ml faiE B A M fast s o B - o8
L, F1EE v~ Rk g s &, oMttt
P2 antidromic activation 357 & &, F72F0iE
BN E RS L collision3 5 2 & 2 Sk, Fhbil
FHCTITERRYBE L3 EBRIETES, &
o h b ORETE Mg oW, BHOEEEEM
W B—FR L DB BT 5 &, EERCR
L, it OWERF latency 230 Clld D EHET B
ZEAEHTE L, —7F, FA—RR Y ABREEE R
1% fixed latency CHfTHECEE Lz, 2 bDHEEIX
R MR & IR E R eSS, EL LT, HE
Moo B o 7 R monosynaptic connection -5 Z
&, ¥ EARREMRT O FHC B LTy
B D2 EEREBR LSO E V2, HREBHFMICH
EE R cEEEY, BREEENIENLERA L E
Exzbhd,

W E KRR A & B KB 7 v 7 > BB D
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hindlimb muscle

Spike-triggered averaging ¥k & 7 A 7 - BB X HR B EE
L&A,

A REBRBLOBERR,
fHfg OEE T glutamate % BB H L,
7o, (BEMI A HRB T

B : PBSt #EEpfife (KR EEHE « LRMFXE 7 4+ 7 - E B
NOEETELFEEMERM, b Go MRES, FHnEBRELL,
negative current OFIMAEAC L 5EBEMOEL, BEESELZER L&
EHMEEEM, MEAZG&THLA5, W 2, b ik Ge spike BfZ,
descending volley I & » T4 U 5 B OB A% Th FhFT, MP,
mERoOEEMN, CV, Gc g b FHICHEY T 5 THEREOEEEK

= 3

—FoMic s\ TR 2EE TRy BvT Ge
Ge fiflgs #Hmpic g xe

E,

v T AR O\ Lz, 747 - EBHIEE,
Aijf ventral root « #%43 dorsal root ZEEDF T T,
ORISR T 2N — R ORI EE S
DAz, BRI intramuscular nerves B3 %
Z Lo TETHEEE Uiz, 747 7 ESREROM
AERL 3M KCl HAD 55 AEHNEB R VT
B R L, v T ABROERENT UL, spike-
triggered averaging EH AV Tz, Tibb, BEAMEEE
MPOERRS R PV F—E5 L LAy, AETER
T A7 ¢ BB RO MR ER % 500~1000 [Eliz 7z -
THEHME L, ¥ o—FoEHilifacounwTil, i
B 5 negative current FHIfANICEA L7, FL
TEARGCEY - BRI WL EEMLELOBH A T
Lz, BB T OREFE Y -1 F &R
B AR o T, OB —lo REHER T
BROMTOVT, ThbOBEEMPFENET 5 2
EhcEl (KH32R),

Z % spike-triggered averaging o HiEITE 3 1R
LTh b, ZOFEERAGDCZ LiC k- TEAREEEM
7 v 7 B AHS R Y RET & EGEET
&ic, Tiehb 77 7 BEIROREME, EXBHE
MR A BRLAD > 4 ~ S ms DR CE5 B IE

Wi, LT —HofiaciiilsEoie 1.5~2.0
ms {7 LT, descending volley it L % LHEETE B—
RYEDEWBERPBETE I, T OBBHIEREREHE
MO TTHEAES, 77 - BRI S A AR
inhibitory interneuron /4 LT 7 FAEE LT3
AIREEAY T, SHLEMBANCEEERYEATS L,
WHBOEXAYPET D LHBETE L, CORKIT
7 A7 BRI LIORSBEA Y, v T A%
34| postsynaptic inhibition 3 < L S HEER T
TB5LDTH 5,

BB v 7AW, ERMaoEER
2 DKM BRI TE L, ZOHE B —OERBiRE
A2 L O TITEEERELY S LT, BRoT7A7 7 EEH)
Mifal o7 7 A Lo b, B iiTEs X
CEHIZEL D 74 7 - BBl 2 I SR B
TELZETHD, = O REE rapid eye movement
sleep (REM sleep) Fic 2 &5 h B R R OMIHIH 5\ ik
HED, MESITBHOBECRSZ LE2E 2 A
REXBEECH D, HOYHREREEMEIRA SO
BEBFC L - CRIE activation Ihiud, ThildA
HIIERE O ERREMOEHY Y74 7 Fh L
e, HRLELTEREHS LOBRHIROTAVY » &
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HMREE LS5 - Licie s, ShidBRBF 2Tk
1} AHRREOIHBE X HIT S 1 O F N EEER
working hypothesis TH % L& L bhb, FREHTZO
{E % R~ B JEE CRRGE L1z,

3) MFEIBEEZ A chemical stimalation

b LI fRERFARGET 5 1 >0 R RIEREER
#% nucleus reticularis pontis oralis ® #ifg% ZRAVICIR
EL, DREEREBIOBERORELFNTAZLTH
B, FO1o05EE LTH L 3 1x preliminary i
carbachol (a long-acting cholinomimetic agent resistant
to cholinesterases) %, WyliiEHaEREERAC R (1.0
~4.0 pg), 1 ~23DOREEBRTEA LTAR, Thb
B o#iiae acethylcholinergic T % & & 25T
CIEHE R TWB, Lichi- T O carbachol % #f
NEATB = Lk, BRI A RS activate F
5 Liins, Carbachol D/ MNEACET - TERIM*
2 FHETER (K1) %L be, EAEDRECING
%7 force I EHE antigravity muscle T 5 TR
=FAf5 triceps surae muscles ® EMGs & FBFCE
cEE LR, FLTERLOREY, HREORREE
BT HIEE L Lic, ¥ BPOEEH 0B —FT
v FAMCIEE L, O FHCRE T 5EXH
BT FEE L, FoRESE M bEH - &
gL,

COWESLEAE CIRKD 3 BIVER T, Car-
bachol DA BN EDHBEEIBECHEE Lok
FoREBCTEXBREHRTERBR YRS ob o i,
Carbachol FEABifAHH# 1 HHkic, RIE LIcEAMBRE
PR RS e RENE T & BA L, £ LTHRERD
BEGRSECHES LTE R, EAH S SHRTE=HY
OREMIGEBIIZETHRE L, BRBEF = 2480503
Fir Lk ‘BRI ORBERLEZ, £ LTEDIW
CEAEREEMEO RETEINIRR LTk, 20 L5
REOHAREL, EA20~0H5R L[ D5
HEXhi, L TFOREBIL carbachol @ antagonist
Th%H atropine I HKE (2mg), BIRAICEAT
BTk THESHh, HRRIEE L, To%HE
CE AR R IR RES R T AR 2 R L
foo Sh b ORI &L oRE L EREH D
WCED—HETIE LS DLEELLRSD,

4) BROHEREASOEGET I

C OMOEFR M NESHIB GEREE < v R, R
0.2ms, BRX :30~50 pA, R 50 R /F) 1T,
BEEO MG S X ORGSR 7 L7 > ESNiR0 BELL Y
BHEL, £OBSBEMIFEIKEECIES D T
dotoo THiET % (M4)%'9, il Cl o 4 2
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A soleus EMG

hindlimb force
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B4 BEEVvAORELEELDOEL,

A e 7 AHHER (oleus EMG), R
& inds % 77 (hindlimb force), v 3 x ¥ 7~
7 > EEMIES (soleus MN) o RBEGE, B+
DREFTMR I, HFTROEBERMTRLLI0
ORI Ao o > THEMRIE A 0 % o, RIBBAMARTZ ©
77 BB LA R LTV,

BIBBLABF—RALVAE Yy b LTH
b, REEBEYHEES (TA) o747 &
gl (MN) rHIA LA, %L THBPLEEFYE
B % B ORIBL L 7,

oht AB oRGHA-RREA» LB, B
ENRGOAMCEBMLOEMNEEXRLL, O
G b, FELEE BRSNS oRB, 455X,
BTE 77 > BEAROAECHHLR L X
Tk, FOMHHEIHBRERCRERT S
L REETE S,

A Lfic Cl A4 v BEAR & AFREBEme s &,
R I o B —B LC, BB AL B 4 B A i f
%, Zht L4z synaptic noise HHER 1,?;13)0 D
Bz 7 A7 BB 2 5 h A RS, CL 1 %
VENTE YT T AEIHCESL T LERLT B,
¥tz 077 EHMECE VT, MBRERCE
BATBTBACEETC EPBEIhTV5, 20
Hiig L group Ia muscle afferents DFEHE X EIT L
TR £ 55, B EEE TR
BeHERTELMHBHLE S DIRD L SKEELT
W, Thbh, ZofOREFET A7 - EElE
iR o - 7 A B4 postsynaptic inhibition 238}
¥, FoR»FEBMIASENCE S, —F, FBKRE
BICIIBE RS OMS B AR S5 07 W @
S, Lol o Tk, group la muscle
afferents ORGAEHE L OB LTES LT
== Lhvi Yy, withdrawal of tonic excitatory bom-

bardments upon alpha-motoneuron T TE 3,
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WENER paradoxical sleep (1 ARERR REM sleep)
Hia b AHEREON K atonia R FEIT D REHRE
oWy, KBILT20o0FL RSB, LD 1D
Sakai &, (197910, 198012) X - THiX hic, FEHIX
FHE (LCa, peria) OHifght T © #h3& % lateral
tegmento-reticular tract % 4+ L 'C, K HR B AR
nucleus reticularis magnocellularis Z#5 L, —HFZ D
¥ DIy ventrolateral reticulospinal tract %4 LT
ERYEMICEE L, BRI 7 v 7 > EE il
AR A TIET EE X T B, L LAMIREBEE O
M RE S RIS RERIET R EI NI 2 W T
%, FREERMCHRES T Tal,

EopE LR, WHEERRER nucleus reticularis
pontis oralis (EXAfatE#EE gigantocellular tegme-
ntal field FTG) ofiifass, B XA nucleus
reticularis gigantocellularis D#ifg4 activate L, 0D
BRELLT7A7 7y EERREH I THIhD, 0B
% F13 Chase & (1978%, 1981aD,b®) Glenn # (1981
a®, b¥), Hobson & (1975, 1980'), Pompeiano
(198DW Ik » THEh, ¥ LTERZ0ZE2HO—H
BEBRBKIEREhTV5, k& xiE Morales & Chase
(1978)%, Glenn & Dement (1981b)% X, WfFHERF
w77 BRI LT, LR S v S
ABIH 05 2 ERBE LT BE, RIEXD LA
PIRIFERCIIFAETE Tzl

ChoEEEEY NS & UHRRE LR E b o%R
REXHETS L, HREBEOWE « BREEECOVTUL
e FANRREBOR L b LT, RERELAD
B5 T ETEDE L FE L A HNE R microstimula-
tion, (LEEEFORIRET L 2HEEE 0 ZRW
activation (chemical stimulation), 8R4 F A
R R F T Y BV CRE CE RAERRE—E
KAERa R — 7 v 7 - R BRI A SRR B T,
N B =7 E LTSN BIES D TR, ThH s
BEMERD L0k LTEBEE LT 2L R
CRLTW3, EHLETHNERERE TIH 50, PR
8 - M 2 2 O HRSTES) voluntary locomotor
movement H1Z, FHEEHERO—HTH BB LEE
& dorsal part of the mid-pontine tegmentum
R S &, BEOHRREXIE S h, SHTE
PMEILT S L BRI T,

T DEERBEIERRB S 2 decerebrate cat THEITX
fotiiekigi (HREBRMEER) MIEFEF = frecly moving,
intact cat IRV CHEFH LTS iM% 2 S

B, L Ul HREREHE OBFess DRI S WA FigkaR
LR, BRI R = CRETE L RIEN SR L BRER
fj—4%& functional identity “T# % DHEHLDWTIL,
SHBIALCHBEMERSEELT S, bL, ThiFA—
T BEREM ORI Y, PHEERE S LTRETE
i BREENS 4%k REM sleep with atonia, & 5T
REM sleep without atonia OFEME% R 572D
window & LThiExbh L5,
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abstract

Brain Stem Neuronal Mechanisms Involved in ‘‘Postural
Atonia” in the Decerebrate, Reflex Standing Cat

Shigemi Mori, Yoshihiro Ohta, Kiyoji Matsuyama and Kaoru Takakusaki

The precollicular-postmammillary decerebrate
cat is capable of reflex standing due to decere-
brate rigidity, with or without the aid of external
support. In such preparations, stimulation deli-
vered to the dorsal portion of the caudal tegmen-
tal field (DTF) in the midline of the pons elicits
long-lasting suppression of extensor muscle tone.
The effective dorsal portion corresponds to the
caudal portion of the nucleus centralis superior,
where there are few cell bodies. To identify the
cells of origin that project their axons to the
DTF area, HRP was iontophoretically injected
after making a microlesion there. Many cells located
in the nucleus reticularis pontis oralis (PoO) were
retrogradely labeled. In addition, both fine and
coarse nerve terminals were distributed in the
nucleus reticularis gigantocellularis (Gc). Electro-
physiologically, the cells in the PoO and in the
Gc were antidromically and orthodromically

activated by a single DTF stimulation, respecti-
vely. The cells in the Gc were found to project
their axons to the spinal cord. As a next step,
membrane potentials were recorded intracellularly
from alpha-motoneurons innervating extensor and
flexor muscles in the hindlimbs, and they were
averaged by employing discharges of a single Gc
neuron as a trigger signal. IPSPs were recorded
from extensor and flexor alpha-motoneurons. In
order to test a hypothesis that the descending
pathway originating from the cells in the PoO
to the spinal cord by way of the cells in the Gc
plays a role in suppressing the activities of alpha-
motoneurons, the cells in the PoO were selectively
activated by microinfusions of Carbachol (a long-
acting cholinomimetic agent resistant to cholin-
esterase). As a result, postural atonia which was
similar to that evoked by stimulating the DTF
area was elicited.
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