BA © BRI AT HEE DT & ik B33 B 515
FERBOE ETFUAIERE B

N — R ADNgEk e -
FRINDIFTEEAL

R E

H &

LRz A R DB X I BRA% & = decerebrate cat
1T A{THEEA locomotor preparation & HEHE f, F D
R R RN A 1T 28 R B mesencephalic  locomotor
region (MLR) EIPREN 5 SRS D, & OFMEILT
O EA © BEIREE nucleus cuneiformis Y4 3
%, —H, A—EREROFLEEEEHNM L EAET
1Y, BRBNE#E decerebrate rigidity wE-OWTHR «
W RETHMBON F — R AR« BHX R 5
DB BHEY EOEEENH/INE KR B microstimulation
BRGNS &, PIEEG - 2 AriilEh s,
 LUHIBS R BIEP L b 85 M Ricds e b #iE
T5. LOEASCHNEBEYNE S &, BRI S
THMOBRBE LR, i — 2 ARKRICEERT D,
B IR 2 BATEROEE R Hih L ek &,
B OB O AR L BT 5 L HATER L HR
TE 35,

BEOH  — A VUL,
CHAET HRFENGERS v~ L@ L TE LT
58, vF2AHFET L7 »EE = = —r v alpha-mo-
toneuron 1~ C, % O BIENDL excitability change
BT E LT D ROBEAE DR T B, BB
HEFENME AT 5 &, HRORNESHERT 7
7 7 EBMREO BEEEL B L, EEM membrane
potential ESBAICBErT3, £ UT BBEKkLHEI
LB BRI T 5, FOMBERF L LTR, B
U input membrane resistance DR/ E A 5, FlIEK
i fEE3 5 o+ 7 AEIIE postsynaptic inhibition,
WL B 5 Bi{EE disfacilitation 7o F A RS

v 5 2 £ soleus muscle

* ENERKFEETEE 2#E (5. Mori, Depart-
ment of Physiological Chemistry, Asahikawa
Medical School)

K H F &

ShTws%®, EEMPESEORE CHEDLNEE
DOEABERNT S &, BEMIESENBET 5,
F LU B R HBE firing threshold ##% 5 &,
Ty B .- m IR R REE B L KT
59, TOMBEBFC OV TIEERNTLED TV 5,
BT, Bk =2 HTEALBREEE CE LR
TR EEBEL LT, kD 2 A owCoMiia R
Htz, 1 @ PR - &M % = intact unrestrained
cats DOBHOLHBHEAEE IO BARC fEH O #
INEBEABEANTIEDIAL, P L > THEREIADH
DOTHEEY €7 BEEBECERL, ThbOTE
Z{t. behavioral changes &4 = HFTEE» HES
NTBELE B L, 2 BhOSETEARs X
VIR AR OB RS BT T 57D, ThEho
AL A BB Lo, HRP % iontophoretic iZff
B HBANEA L, £ LT HRP EMIfE HET

BB BN - 58 RO VSA B LY, FLTZHRE

DEFED b, FIREE - EHHR* 2 BB TEHITHE
OB E, B VAR5 MR L DRSNS
BxHeE L,
HOE

B 1 3 HRER & 2 B0 2 FIEER OEDA SR
YEROTELEZL O TH 5, BB EEIT Wood’s
metal HADY 7 2 EYIEE T, LMERT 7~10
pm, SEVREHUE 300kQ BETH D, T ORE HIFE
0.2ms @ EM% WS 30pA 55, 50 pA, HE 50
pulses/s T 10~20s BE Lz, FMEEIPREL B
THOHOLEFFEME (DTF), B (VIF) il
AL (K1A), FLTFvarervh CTREELLE
HEFOV rv P, BEOV - FEY #EEL A (X
1B), EM1ARETC, BED FABIT EhRRim
HERLT5, TEHELOBIIEYNFHEE S
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Stimulating electrodes to
DTF, VTF

A5 0 PS5 P10

B DTF Stimulation

B 1 FRES. BHEx s 5 BEARME
%% chronic stimulating electrode @38 %A %
A TEEBOR » AAHL ¥R LR
T, BEOAGFRACHE D Wk /DR - B0
ZREHE TH B, ZORDT ik Horsley-
Clarke Bi# £EZDL»KR LT,
B:HHEED ) - FVREIEEROV 7 o
MG LA,

EI{E L7z 2 ~ 3 BiEd Bifde,

HRP o #/EA microinjection 11 2 BEEH/NE
#& double barreled micropipette  fH\ 7z, = O BR
O—EIY Wood’s metal & HAL 7z, £ LTEh%E
PBEEE LTRIz, Bo—8ii HRP B2 EA
Lic. 202 BEYINERY ThThORLS F 2 0OF
FLHEHTE NS X OB A L, FRINDH
BENE 2 HIMES TR Lo, T0 L) HRE
0 A DEFYBE L, COBBRI-T, ¥ B
Fig, PR, W BRAT R, EhTh 0.5
mm BEOYZD &b ORANEEG Y FH L 7o, R
HRP #AM/NERS H, HRP % iontophoretic i
AN EA Lic, BEAIIE AASRHRIC BV ¥
PEREE L, BRI SR T D HEC - TERB LD,
B ERTEOEMC OV TR TIRBE LY,

A

1) PIEEEF IORRIBEFRSADITHEL
TG SEE L x 2 RERERNY ERCTEHT
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A, Lichi»T open field test #4755 = LR FRET B
b TTBEMLE LTHRITORRI Lc DB TER L&
BoECHD, i MBSO WETCiL startle
response BZCRETHDT, RAWOBERI UL
OFFREE, TEELYBHE LN OEZREEEL
Tro WICIR~B DI T startle response 237
B A d, ¥R0RLEBR X - THEREY
b o TRER LETEHELOREATH D, oty 1 EH
R SEEEERT, BhOHEEEEHEE X OE A
ORIHIBET Y, FRERZERC in alteration 5%
VLR in succession L CI0[EI)s HI12[ET 5 & & A3A]
ﬁléfblé >72,

) BRLEEFEASOB MR CHEEINLTEH

it

B ERFTEY LT3 - OB & SRk
ThE, REBRZ—BOTEHEAFERIND, ¥T
F 2 3BT EBYEL L0 I ORECEIESY &
b, WTHORAE, I LCHBEHETS LEEVDE
#B}rrs (2, A—C—D), “hb—@ED BRAL
FHEET DO LA FIH O RRERL10~15 s BET
B5, EICKEN BRE 2 T FRTIEF O LBE
kAR b, BAh BRI E N 3 & REMCIIEE
DEEBIFRTED, OB ET SR BRRORE
1, EEBELH R R s 2 & — ¥ sequential
pattern %% > THERIND &, FiBkibkre
LISV DEENE S Bl » THET A L ThH
Bo EBMRISS B, BGHRESY L o k
%, MR w L T #B07k R indifferent condition
ChiofeX 9 b A5 b5, £ LTEYYHOET
REL XUBTRECHTI®S DR, SFIER
AP DEE TS,

@) BFOEETREMSOM MBI VEESIRS

IBIZE(L

R o 81N B0 SR & v D B 2 bds X
CHITEBOELYFRT S, THMOETRETF =
TIEV-OEBE L, COREBTRUTERETS L,
F 2 LA D R HTER RS, AR DS
BEPEE ML &, 2307 L2 0 FITES % 1D
5 (W2, D—C—A), B HDHECIIHTE
BEELCHERT S, TiebbEAEORELFHRATE
TESEYHR LT bETERDYFRT 5. FRILD
BITEENL 2 DORBOBE I WD, H—13HTED
P “BREIHIT” forced locomotion 7= T RET5
ZETHB, HTEDIEATIRORMCEIE S L
TEHERIN, B swing phase 2z HifH stance phase
X, AR ALRCEFSTEO LN D LT LTHER



B2 mEOomEFRUBS L CRATOBIIBRL BRI ESE/L, BF
DREFERNEHEL, SFES (A) ¥WHT 23800 T EETE
(B) $##lL, C—oDFHROEHE(LLEMLL THFRT I, HAKOR
B, BRHBHBR AT ECREST 3 —-BoRBEL L HTEH (D~
C—A) ¥BRT D, B OoRBETRETHIFIR IV,

SR LT3, EIRBTEEO AL goal-directed
kA e, MERAT LB TB s L ThHD, Itk
BISR BB L LIS E e Rk L, BEaZfr
DEFDOEBERFHT S,

B DIEARR ORI B CIRES - BTEBLUNS RO X
5 AL R, TihbbRRARERCEMIIL LR
b, EFE%EEURIZERC T CRENcfTE & &
%, COfTENE alert response X, EyHF L B
o MEREIAEBIRE Hi% X 5 7¢ orienting response
LT %, Z0 X5 a2 HNEERGE, HRERIK
OBEDLREGEELTWS L 5 g rHEEc s
2%, BBREBOHECECIh CEHNRTLENE
BIRRE, TR EAETUAEBRNCMES )
DTHDY, FOERMCONWTIESBORBWEN L, HE
T35,

ChBEDORE»LLEMEINS L O, BhLEY
OIGRER » RS DIA AR 2 RO BMEEC X -T
ThEhDWETECH# TSz L h, ERE
THDHPRESE - EREF 2%, PEBEZTrAy |
DY DD EATREICIR o T2, T bBEEIL A
2 OB T ORI I T IELBT, SRH SHHT
%, TLIAEDDZ i, FREE - EREx 2
1B RBE I X OBIER DR AREEL, BRx

ABTEACLZ R B LALLM LT Z & TH
B9, Lo THRE S IBFLEEFCME 7-#/NE
KPIHDS, g - FROCE 7o 2% 5 MRS Y RIS ac-
tivate LT, BBISTEHYHFRL T2 0 LR
LTw3%, ELRERICZERE hb “alert response”
X “orienting response” g KOV, LR BB
fE xR = TR ST, PIRER * = OZT I\ THE
Shizénb, MEL) MIoFREERE IR LD
BRI IGDOFEH external expression BB LTV 5 %
DEFREIND, ZOFHFOREIRELNREEFL
PEN D THY, MARBOBRAEhEE, TR
DBERINBTEOFKE behavioral expression 38R
EEITOC L LY, BE - STOECH S BHRWT
EHRE O EIRE dynamic behavior % fIAT 2% = L34
HREERh5,

2) BROHEBEARS S UIRAMO SIS

(1) R o g

BRTERBSELE TS T VMEKEL D 1.5
~2.0mm FAkKMEL, TOWY PIaREHE medial
longitudinal fasciculus A3y « BTG RICHEE LT3,
& UCHIBZRMAZE - AG A 1.0mm, Py -
AEGEIEH 0.5 mm DD LD, T LY -
BAIFE wovTah futE, Horsley-Clarke i CP 3
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B3 BFOBEEFENH~0 HRP fuhrA & &
#HR o 51w, HRP SRR HR T8

LEBTE TELATL TR, ZoRK
1 fFEMF & L < Horsley-Clarke # A 9.5,
P 2.0, P6.0, P10.0 v~ i CEFRE LD
GRS 2BEMO LY T u y + Lic,

CNF: #Rk#%, Ge: EX Mok,
Hp: ##8ETH, 1C: Trbokk, 100 F
*y -7, LC: FH#, LSC: FR T,
LHA: #AHIER T, LL: Af=E%, Mo
KPR, Mm: MEILEE, P
ek, PH: M@, Por MERE
W, PoC: THREBHE PoO: LiEHER
¥, RM: ks, SO: b4y — 7 #,
TB: &Rk, 7TN: EHifE

HEP 7 OMBREERCEES > TS 2R, BEO
WEREN BT TERPIAT-59, BORAIHE
W5 P 6 DEI T O R FABEETS L, Wi
s EEIA A 1 0mm, A-SHEIFREH 0.5 mm,
Yy - BEIFMCHE 2.0mm ORI &S > T 2 (&

3), O HRP »#u EATS &, HRP i1is
diffusion 1z X b #H8CR L B % © JUNEES Y
DELTHER T (K3, P6),

BT E A SR S MEfEc 2w ¢, BX
50 pm O EGA FHEMEC SV TED, 1iRBsED
FE% TMB gEoRiEe i, K3 AT T HRP
EREmoMEY ey P LD THS, ZOPE
W ESATIL A 900 ERE TE, Th HIIEFRHROLE
Figig®E 1<, RETH» CEHE cCoHRCIAL T
LT e, ZORETIE, FRFNOEENTE -
CEAlORCRETE - MlaDfE: “ry PLTH
B, TLTZDE, MG THAENHE+HLE LT,
Wlic 5 ¥, B 5 oWk ERils bh R
YERT7 = v b L, Homsley-Clarke > A 9.5 ©
VASAREWT, R AR TSR lateral hy-
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B4 BronETRMET~0 HRP U EA LR
Mo ot (HEEKI AL, A%s
).

pothalamic area (LHA) O3, *IOHEAKTH
posterior hypothalamus (Hp) wRETE fc. HBOWH
WAL THP 20 LAy C, Rk LB
nucleus locus coeruleus (LC) » &3S HlHEEES X
VRBEREHCEHRETE -, BORNMCHELTS
P6r~AmBnTIX, BHERERS L OREREK
nucleus raphe magnus (RM) SfricEZaMiifiE L
Ty, EEERCHYT 5 PI0D L~ Tlk, HNAIFEE
MR FE T & T,

(2> EAE DR

R L CHEIRNCBUNMEBG LD &, K4 Dfl
TRBESREVAHECH O, ThXELRTR, ¥ - BAK
FICH 0.3 mm, ¥y« BEFHEECH L S5mm OFERD %
% - Tk, HRP FEBCBEIRGE T O 45 8 ik (X
3, P6v-vBR) X0 SMIEcES > Tl £ L
TERMEOBEIEH 1,000 BTH - o, EEHMRITHE
IRTFEa bIEMI E T4 L, TR HRP 2EA
U7l & ik D E R » T b 7o, CEEME T A
9. 50 v~ CHAIBR TE LHA ofEHl, #RETH
Hp oA SBRAETEL, @P20r~r itk b
T, EEAIAIEEIREE nucleus cuneciformis, CNF (rr
MBS TERECHYT5) CEE, - L THERGE
CHEETE R, BORAF (P6) LEME (P10)
s\ CHER MR R A O ARSI £ B b,

OO R OO G Sh il Y RET
LZERODZEN 2D, OBEFOEETE L OEF
BTy, BERTHS I OPREE L T2 280
faz O TFTH - TXEBRRF D5, OBEMUEE
L OERE LB LCv 2 a0 B o BT - S X
RigFiH 5, @EFREGCAE LTy 2O



XYERMEE b BB, LARBFOHESHFEF MBI
HRP #EA LA UL, EAOBFEEYESE
MEDSU NI X » T2 DRSS h, FHK
ADRIEHIRIESE I hi- b E L bhb, FRERO
PEE EAEE HRP A Uicflicsys T, 2Rk
¥ (PBETHRE) 4 bOFEHREHEST5 Tk
BRSO S R, RAIRERR S W TRENSE
Z bbb, ThLORER, HhOHEFYATs I
JERUES > BB AU/ EIBE selective microstimulation 1=
X o THER SN IATHEE BT L IV FRE W%
ATEREL TS,

zZ =

RIRES - EHE X IOTHE(L & hIRAR SN
R OB R R OM IR AV 2 & L T
b, TORBMCTHERINCTEEY, BENIIED
LELICHEOHEMSE L BEEsLZ ticiz, BoH
¥pikA 5, HRP % @O/ MESG M MEATS
FEILL T, RELVBE LML TE EHMROBK
T DEGET BBV G, TOBRTRESRK
BMieMREY Iy, BoERRRETE Bich - TH
B oS8R OBMRLZXT 52 i, BOhiTEHE
{EASLEELHY stereotype ITh X7k LTh, HED R
BB AR 702 B B IHRF] time series TEFL
TWL ALY T CHESE S, MirmEgEo Lo
BHIL, PREOPABERY—HTREDLRBLDT
BB, MM TREF LVHREE L RET D0
2%,

Q) BHOLEEFEMAME /A7 F vy Ve

R

El#R HRP 28uEA Lic Eie F AR W T
i, FHEBEABALYSLHBOENH#EE dorsolateral
tegmental field WS OBEBRMER AETE 0, —F
S HRP 2HA Lcfleks\ v T4, HHEESE
Fr R oBEEMarFAECTE W, BEOCHIREM T
1Y double labelling method #3347 LT\ ot 2%, @&
FEEERINCAERRE L HET5 &, FHEHARO—
IR ERAIR ¥ CEEMR, Eh—IromEd Lk
BRI & FOT B AL ST LTV 5 & E 23R
TE5, —HHRBROMBIARR* = CREBICRETS
T D, RERD SERNTREL %S TR, B0
BHEF ORI L 5T activate ShT\ws-d § 55
THETED,

¥ oERME O IR ERRICH S Magoun O
HIEFHIEA activate U, # BB reticulo spinal
tract A L CEHEAEAZRETIOLEL L R

2%, RO TITROL BB OVWTAHB L, FiStd
WMEIRT % 8%, FHETHEY coerulospinal tract
X/ A7 Y vV v {EEME noradrenergic ¢, By
Jd target cells RERYRE target organ LT, #H)
HEOPGRERIET &, ¥ BRETHBO—BL /
AT Frr ) AEBRETH L LR ENALICIRT
W5,

Bloom (1980) 1%, /A7 Fur o0 vEBIMED WK
2%, OFErMiae RO KL BOEEMY 5
351 2k, OFENERORIEHELE, fholtds
BECL > THERSWIREHE I DI RE V2 %
FELTV3, £ UCENERCRE L -EREESN
7o &b electrophysiological changes 4:{b22[7 Bk
biochemical changes 7z &5 5, FBIGHIGTERNME
B IR simple inhibition % RET O TidiR<,
BRSBTS 5 MORRS bOMELWRILS LD
7¢ “bias” adjusting # 5\ i3 “enabling” system } L
THEREL T3 B2 7, FLTHIZDOE R/ AT
Fur U vIFEIEREL O#BE L LT, chemical coding,
modulation, level setting &\ 3 A5 |EB LT3,
TA7  BEMEE VS, BRERBORCE
MOWAE LS BAE BAhbhic, = OEEHRE{LD
TR, 2 A7 Fur ) SRR OBE ORI
Rich, Lo Latics bxhid, BROESETFoH
WS, PR - BEE L~ T background excitability
EHELTWA Lo #R/IIFXRIOCL 5T bh
B,

@) BROEBTFEURE e b = FEERE
BRBOBBHRLYFRTIBHOEET H B
HRP #H/MNEATS &, HAMCEA LSS E A
, AR TS, DESCIE LTV 1,
ECBYHECER T &, ERARTERE (R
HTHREF MLR) i 450 bhiz, B HRP %
EALHIC R\ TR, KRR R % AT
TE DA, EREBCERMRETFAETS - LT
e o 7P, OBETELR s b O TR R v
U E CHEHC TS50 TR, FTHogd Tty
FIAENTHERERT S, ERPEHRY OB
AR BR G LOMBRH L H D', I DO
LD ARERRE % nucleus raphe magnus OWIER I & #H
LT 5 LR EPOBEROEEFRABORNRL, TR
Ko 5 OIEFEMERC TT 45 iK%, QXRBEE
B2 BIR ¥ 5 4145 ¥ %F 38 1% raphespinal tract 7 Y
%, [T activate LTV B AJEEMR EZ bhb, &
VCIBMERERIY e b = v {FEIM: serotonergic T
BY, BB = CRBEMHEEOCT V7 BBk
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EOERMIaT, BEROPRYBET L ERELHS
PEINRDDOHD, ZOFMOMBMCHERINDHTE
B ot &, ThidERE (FRSTERE) »
LTI+ 5 WMRO—FEFR Iz binksdboé b
HECTXD, ZOHETERECHSERMNTE TS <
NUIeT I o BEEAL, T OBERE % B L Ste-
eves L+ Jordan (1984) OREN b THIN B,

Willis (1984) 1%, FHREMERNCETDIZEAET
RTDer b = VIEEMORERIY, BB BIFE
BEBRNTNB, FLTCZ ORI, BRCLIBRE
O, HEIE - KEE Y XA 0RE, HEMHERCMEN
FWROHER EOSESEEREE LB, TORES
R L D BT EMROEECIB b0 LHEES R
Twb, b= VFEEFHEHROEE 2\ T
1, FOEE A ED pain perception [Z0WTi E
LD THD, EHRCOWTLLEOFENNRE LD T
fols, L LENSIDxe b = VIFEHE BRI oW
Th, /A7 Frr) VEEHRAEROBGERATL S
., Tha AN - ERSEECH LTEBELEORERESL
BETECS5 X0 d, TORERLENHTD VDM
—RWTeELFO I AR T oD, BEBIIZOL
57k s HEIEE Lichs, 747 - Bl v <
ki 5 REEOBEFERN L SEBT LT 23 0T
Bh, ok, ORI LT, OXRRES
VAR VIR EAERERCES L L, @TOMEE
v} 5 R RO SRR U5
WHHRE, OFHIEMN L AR, e
B A CHEEERES S LW O RECLEERH S 2
LD ThB,

(3) &5 - BTEFHOHME L IFFHORE

BRTFTHITIBEE DOEH external expression b FHE
THMREREOTENE L DAL T S, BHOH
BEFMA~0 HRP FEAK X »C, RIKTERC S
MPRETE o L1k, BKTHL GREBHA~OER
BEEHHZLERLT3, BHOEHI LT LIX
SEEIESAEOEL ST D, Lot - THET, B
AR MR X D EEIA MRS, B THEA LT 58
FEEEZTTCHBMESE L ToEL BhE, EbRK
WEE ERRTH E oM b SRRt EROob 2 &
BB TV 5, B5 - BAREOHEC ST 2R x
2 HITEARY, ChE THNBESRIHIC L - TEDTH
P& control L5 B “4effm Ay +7 biological ro-
bot & LTHE Y Hilot, & W OEBNMNE mecha-
nical aspect T2\ TOBPBEDLRTER, FLED
OWRT S v -3, SHL O LEHAE biological
aspect T OWTOREH A {EETHLDEEL bR B,
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Fah B oh BRI L, £1LT, CHEOR
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abstract

Brain Stem Neuronal Mechanisms Underlying Setting of Postural Muscle
Tone and Behavioral Changes in Freely Moving, Intact Cats

Shigemi Mori and Yoshikivo Ohta

In acute precollicular-postmammillary dece-
rebrate cats, stimulation of the mesencephalic
locomotor region (MLR) induces “controlled
locomotion” on the surface of a moving tread-
mill. Stimulation of the dorsal area, and the
ventral area of the pons in its midline elicited a
long-lasting decrease and an increase in the tone
of the hindlimb extensor muscles, respectively. By
selecting the stimulus strength in relation to the
stimulus sites, it was possible to set the level of
extensor muscle tone, that is “background exci-
tability” of the brainstern and the spinal cord.
Locomotor effects induced by the MLR stimu-
lation were greatly modified by the “set level”
of the background excitability. During locomotion
in freely moving, intact cats, stimulation of the
dorsal area evoked a series of postural changes.
Within a few seconds from the beginning of
stimulation, the cat ceased to walk, but main-
tained a standing posture. With continuation of
stimulation, it squatted and then lay down on the
floor in a sequential manner. Stimulation of the
ventral area of the pons evoked an almost op-
posite series of postural changes. Within a few
seconds from the beginning of stimulation, the

cat changed from a lying to a squatting posture,
and then stood and continued to walk during
this period of stimulation. Anatomically, the do-
rsal area and the ventral area corresponded to
the caudal portion of the nucleus centralis su-
perior, and to the rostral portion of the nucleus
raphe magnus, respectively. An HRP study was
performed to identify cells of origin which send
their axons to the dorsal and the ventral areas
of the pons by iontophoretically injecting HRP
in each of the effective areas after making micro-
lesions there. HRP-labeled cells were distributed
throughout the reticular formation, from the hy-
pothalamus to the medulla oblongata. In addition,
the cells in the dorsolateral tegmentum of the
pons including nuclei locus coeruleus and subcoe-
ruleus were labeled when HRP was injected to
the dorsal area. Those in the nucleus coneiformis
corresponding to the MLR were labeled when
HRP was injected in the ventral area. From these
results, possible neuronal mechanisms participating
in the stimulus-induced behavioral expression of
decerebrate cats, and freely moving, intact cats
were discussed.
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