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Neural Discharge Patterns in the Lateral Hypothalamic Area and the Ventromedial
Hypothalamic Nucleus of Unanesthetized and Unrestrained Cats. Fumihiko Naka,
Department of Physiology (II) (Director: Prof. Y. Oomura), Department of Surgery
(I) (Director: Prof. T. Mizukami), School of Medicine, Kanazawa University.
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IREETHEROERRS LA D HERED BHES &
5M3. CREERD=.-a v TABLUB& LW
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L7z, BIUIED T2 038 h oz,

PIkD T & 670 T LH IZBaRSNCEIRT 2
BANIEETF (basic feeding &) 0S5 XYL L
AIEEA F X4 5 hunger-motivating R & EA
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BALBTEMB oi. L SUD OEEICELT
LH & VMH BZ o7 #ic T2 EnWleh
Wik o, MERETIE, LhrLExs, BRLOE
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O AEEKREEE (Bh) OB & TEENERE (Bh).

A, B, CRENFNHID=2 -2 5D A, BT
FESICERICER L TER, L 3E28T, bI2VEEATE
HEHKBEROBL O VRERROEENRS NS, CTRE
RIT EDOHFEIC BT 3Z{LIZA, BERLTH 2 0HRAE
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ZOME (Bh) 13 1 BEOKEHEE, A0 ZIFHK
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EO5>ATLENSZDOTREBODEEZ
ZOBBFEFENTHZEBIEDLSE 5
7o, SFEA =2 — v vETRERS 1
FE) KON TAHBE LH TRERSEAT
#iNd 2 =.—uvid 2~6cps. DHDIT
£ AHABNE, UL 20cps DILEDOEH
EDbDhKFid %0, ThHIERTHEMN
TECLEboCHEETHENLEDRE
it ote. VMH TRERTHLST S =4
—nvit 0~2cps. & JH A IKLT 10~12
cps. IETRBLRES LTHEEL TN S,
0~2c.p.s. O KT ERIKIT 0.5~1.0
c.p.s. DEDNEBMH Tz, BWAETHIT S
= o =it 0~12cps. IKIEE—RRICHTH
LTW3L5ThBD, EERICITEHEED=
- VREEED= o —u VITHNTER
PR T A LR TH o 7. DED
FEIRD SER, A XAETITREHLHTE
FERSHLEFZINTNTHEEDD & TE
Rich ¥ oted &, SUD pBTHEHINELo
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IFERIRE DRI H - THEBAREBORE
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52 2cps DS BT FEKR Heps. EE
FELOALKELTVWS, —F VMH =
A— O YT BERTIEEAENFHEE 0~2
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1#E) K DWTHBE LH =a—vYid
0~2c.p.s. DIEEICE L AL, 12cps. iT
FTHRELTAH SN, EE=a~uv el
BLTH3EEHEEICELA0NELIICE
bis. VMH TiZ 0~12c.ps. IC—HICH
HELTOWESEF = —ny ENTHBE
BHEE DS DILPRLDRN L IICELINS.
THbb 0~2cps. AL LD EHES
RUKHEA, LIETRERA,HEEE =2~
ViKH SN, VMH TREE =~ —vvilH
ChATEHEOARTHZC Edbhrotc. T
NS =2 — v v EIERIRIEIC T 2 & HEIRRS
IKCHAT LH Tl T hicBREDHICAT
L, VMH TROTHICEHEEDHICAHL
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Fig. 7 ERE>»OER, BIUEBEBE~CRENELLIE
%@ LH & VMH @ SUD O EEECEL. £: LH
TRERTEEHEEOEMD S 2 DM 4= — 1 »384FH
240, B 4B, =L TARELE, VMH Tlig=.—uv
STRIhED27H], Eme s, £LTRZE24. H: LH TR
BEAETTERNEEEOEMNMD S 5 D134 th 9§, F 2
Fl, FLTRE26., VMH T4 9 1, #5001 41,
ZLTRZE 14

280, FHR, SAOKR EhFhTEREEEOL, T
B, REZRT.

7.

BHE=-—-vVvBIUERE=2 —v v
RN TEDIIIKRBEL TV I0HBEL
THBEEIHMCRT LI o0, THD
+ LH (88KA) Td VMH ((88XB)
THEAE (H3) BLUEEA (Bh) ==
—~ T R BOICREL TS XD IKEDbN
3. BEEART LH=a—-u¥ (XH) T
RBEBCEERRD ONBOBEL L LWL
BERCH 2 L5 IEbLE,. VMH Ot
CH o728 (AH) GLHESF=2-0¥
EHUBEEERL.

MR & ER-PIEAREE F TEELE SN
fo= 2 — B VIO THBEROKBNEE
FEANTAHBE, LH & VMH OiE iz K
P oDOBTRICEIERTH o7, FIK
AICRT LD ICERTRZD®RY — Y&k
{IEE DR FERE L TWBM, hThicF
BELRBOEHEELARL TS, £ L THE
BT %R R EIRRE O KEEEICH - T
THEL B SEELTL 2008 4 &5 1.

Mean Sleep Alert

frequency L H } VMH L H VMH
(per sec) I \DorN\ D |TorN| T ]DorN D |TorN
0—2 3 5 10 (1) 2 - 5 22 -
2—4 6 (4) 2 5 (2) 3 (1) 1 2 3 2
4—6 6 (3| 1 51| - @| 3 2 2 3
6—8 1 Q) 1 (| 4@ 1 2 1 — -~
8—10 1 - 1 (1) 2 4 1 — 1
10—12 1@ 2 2@, 2 2 - - 2
12-14 - - - _ 1 - - 1
14—16 - - - - 1 - 1
16—18 1 - - - 1 - - -
18—20 - - - - - 1 - -
20—25 1 3| - - 1 2 - -
25—30 - - -~ - 1 - - -
30—35 3 - @ |- - 2 - -
3540 1 - - - 1 ~ - -

©40—45 — - - - 4 - — -
Total (249 | U@W|2w@| w@| 20 | 14 | 22 | 10

TableI LH BX¢¥ VMH @ SUD »EER (&£) RER CF) OWRETZIhT hiR ik
BIEE. TENRRE OSSR IO 2 SR EaRE Tz b, WIRICHA~TER G5
PEE (BIRN) CEEREREESENT 22—y (1), BPTE=a-vr (D), &
P inpiF oY U =a~ay (N) 388Uk, & AR LH =, — vy TYY
HE 2~4cps. DHDTEH6 =2 -0 vyBBRT, 4= —arvB8EETEIATNEEL FF

SH, 222 -0 VBBERTHRD LI LERT.
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: specific neurons
+ nonspecific neurons

: high-frequency neurons

» x © o

: neurons not within VMH
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--2.0 s 08 « -4.5
P
Q
0000
o
00
- -2.5 & ~--5.0
o
00.
- -3.0 ° --5.5%
°
o
VHl
- -3.5 ° --6.0
- -4.0 - -6.5

Fig. 8 BRIEETIEE=x—-vY (BH) LRCBVCFEEE=a-—av (Bh) B FH—
BATRBELTWVWREC EA2RT. BRTEFERED LH —a—vY (xH) OR&ERZIZ- &
DULROREL LA EVITERICEET S L ICEbNS. VMH OBSMNCH - 7228 (A
) 3 LH @ =~ —o v LRUEEARLA. A: LH, B: VMH.

VMH T3, #BINBitRYT &5
I, MEMHEOE/ZHERNTS S
M ZOENMOBERIZ T RA—T &
%, BAETRBINARTXSIC
Z DRI LH TREEICHER
LEEIML 72 & 5 ~10818 1 —HE iy
WCHERM A TE 213 & BEEEI:
D, ZLToHEEUEHEEIE T
FEAEDZOHEELZERT 200855
Nz, —JF VMH TiE#108BiC
TTLDic SUD HEREE~NOKE
AERIC—BEIEI Lcdb & 5~

A L
Sleep } i Atert ——‘—%
st A
i ‘.\ A A
1 B n
El i :J\'\,‘ | el 4
,' 1 ! o [N
1Y [ i 4 I
of N AN \
' vV
1
g
: # ;
H e A - ’,'\\
'é bl v / \
= A \ [N r‘\\
£ AP S W
h A y
np AN e, N T
AN ot - - LY
"-v N s ~ )
1 0 ) W w0 s
HYM
n
| ]
} Sleep 1 Alert
ot

Mean imp numd 7 sec

1 10B%ic— I B0 T
ZREECHEO EABHD, 20b
5B HL LT 0~2cps. KFE
HOTLEIOBA LN, Thic
DNTREBEOET SV S
ZEitg B,
ZRCERICEL T, BEHROR
MFEED 52T LH & VMH 0
HEXERIIHO L TH R, 20K

4

45 sec

MR b TP hicd LTl LH

Fig. 9 ER» OERANERENEL L&D LH BXU VMH

@ SUD O 1% &EDTHEHER ().

Rl (el OEGEITE&

A: 5BAO LH @ SUD 0oZAb. BB 2FEKREEEDOR
= Okt { 1L & NBI
Fig ST 20, THREALRLESSOEEEERYT. B: 48
ffd> VMH @ SUD 0Zift. LH *R3FICERTERLEEOTH
2550, ABHRIREORRET 2, bPbhic LREERERL NS

NC X S TR TERICHES LS U

SRS ART.

’

LR RT208 L ER %257

& VMH % [T 848 L T igl
NER - F YL EIFV AL
REBLTHRIEVEDEEDLNS.
R W R KRB LH T3
#l, VMH T 2 flgzgsh/c. SUD
CBNTRIEZELBLZIFANTSD
BAEMOEIMRILALHONTE D o
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7o. LH = o — o v (3 28fg L B A

D, RS LERICHA Ui & X1 n
BEEN DL T D @B4RC)

Lich, BEDEMDEPo7DL

7z. VMH = . —ao v T3 241&d

B Pin, RO LS REH "
RHOR S NS oz, FH—=a
— o TISER D & EIRREIC
O TEBRETE AN LE BXTU
VMH Tl 25 o7cds, b
CDONWTEREL S BERICBITT L
LA 2e R & AR AR T L 72

Mean imp.numb./sec

Sleep ] tat |

-~

) Ty

OWEINTH S, §RHOBLLHT
i32EfER, BEIET 2~4 cp.s. O
BEAERLTOEDOHBERT 8~ n
10 c.p.s. EFEBITEINL 2D L

2 s ———
1 5 3 ¥ 40 s

T, ThHERICI EREE 2~4cps.

TN UEETH 508, B
T oTsh 2~5cps. TREAE
BALETRS o, —HVMH T
I3ZeEE, HEART 10~15c.p.s. %
RLUTOSDM, TR T 2~8
cps. EERHIREBI LD HLT
TR IC IR 8~12 c.ps. TR

Nean imp. numb. /sec

Sieep + Eat 1

RO UEETH B, B
RIZIL - TH 8~12c.ps. TlE LA
LEMB LN P T, PEDC
& OB IRAE T I REAR B 1T (3 28
Rl & MR ICER S S N b
B3, IR IR D X S 15
BEREZA NS, BEAEELL
BN E R BOEAETRTHY T

H5.

(I) BRBEAHEROESREEAMZEE
LH B5&U VMH O ERBEMNKEL B &L
Ba, WHEESHEROBRBREAPNED s LIELE
Aot TR 1B ELOTERBROES (5812
M) TR, XEFEEELTHRTIUT DR b2
DB ofeh, BALEROS O TRIBEY (8
12RhE) 2E o THEEGTBELZ0 B Y 5D
%, XOICHCHEBEEE (BL2RA) 2L -oTHBE
—BYIIC ANER M S C LT . BESEY
itz TiR, TTHRAELSH LB S BHMOTEIKE
B (4 vrovzE/sec) 2ED, RICHRELS 1B
P LT MHOEHEEHL, I5KFLIRTS
LTS5 BEosENEELENHI RS RLTT oy FL

Fig. 10 LH XU VMH itk 3 SUD @ ElRA O HaE
OIRBEZ L. NN 3BMLD SUD 0 1 ¥ & OTFER (it
) AERETE. AREANTHLOESTEICE 2 T TOMITIEs:
WTH D, HEIRIZ20M, Eal2sWMEans ().

A: LH, B: VMH. &L R REHEEOCEHL L (LH)
TR (VMH) 235 3208, fTHBED S 5 ~10 BRIC—REIIC L
BHOBEDOS 2 LERT (RA).

7z. COEALSBUTORARAE S 2EBZbH575<
123 (FI2MA) OT, WULHEEOBETH T KE
L1 5T B, FhicH LT HOEERIE BN
EEBEHLCENTEIRENHZ. HOEBEHER
r=1RTHEL /-,
COBBRINEBBEDO AL 4 ~2080ThH 5287
~15W DO FIAD & DH LH T27Frh2061, F7- VMH
T24B P14 & £ & St ZhIZBERKIC
£l bbb (FI12MA, B, C, D, F), BERT EA
&, BHCIZEAR (B12NG) kKA DNIHBERIR
R (B12NE) CiRMhOREBX DD o/, F—B
DL CHRERR > S OIREBICHEIT U 7B, 2 DRI
KLKkD, BELUCHERFOEHE ST DEDN
T EEh ot BI2NITIZSB(A), T#H(B), 8
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# (C), 108 (D), 128 (E), 158 (F), 18%(G)
13 LD FRE S OREFERLUL
MEAR 2 & R EEICIRENE/L L& & SUD @

Hungry Satiated

n}—— Sleep —-|—— alert ——] |— Slezp —— et —|

imp. numb.'/ sec.

1 s

Fig. 11 29k L g B 2 BIR & 20
KD 1 B EOFEREROZENL GitE). LH
(3=2#) BXU VMH (&) © 2hZh A—8
RIC DT HESREDE. TEERICER CHENNE
BicEns 2 LH = o ~n v, EHCREDT 2
VMH =2~ v Y BmMERIKIE LA LR LE

HEM LH TR L VMH TR TE4T2EE= 2 —
avd, Tho LREEPEELERTHEEE =~
oY EDETCNSBBRIABRNESO BT 384
ICEND B E20ME L THIz, BNFIERERD
BEBOBR BRI ANNEGOBRENEF D=1~
VEFEEED= 2 —u Y TEDHBTEETL T

B, TRbb 7T ~15BO A S DBREERIC OV

TH3BE, LH OFA == —v v (Increase) Tli24
Bk 8 Blic 2 hdsd 50, 1081 AR A 507
potz. T O10BIHICIZSUDSEEIERIC 20 c.p.s. P
FOBEET, BRTREES LA TIBHEAIILD
B2/ bON5 fleFhTinsgd. ChicH L TR
H=2—nu (Decrease & No change) Ti3 144l
h12flic A s,

VMH O EE =~ —nr (Decrease) iCix 7~15

. BOBBObDIR27Fh 6 flick b, 128liciz AR

B b ote., iU HEEE=2 ~v Y
(Increase & No change) T3 1041 8 flicA Sh
. VTN L THCDELS 7 4 v ¥ v — DEEHE
EHEBRICD PO THRTMEHEEEF D=2~ >
ICC DFFRITAIBHZE RIS 5 bired i (P<0.01)
LS Ehbhot, TLTERANRREORNE D

WhirLAZDOHDOIEEZRT. & T~ O FEO S OREE =2~ oY TH
BINEL AN T EBbholk.
LH
Period (sec) T
Sleep—Alert ~7 7~15 15 ~ | Aperiodic otal
Increase 1 8 10 24
Decrease 4
No change 1 8 0 1 10
VMH
s Period (sec)
leep—Alert ~1 7~ 15 15~ | Aperiodic|  °%
Increase 0 6 1 8
Decrease 7 6 2 12 27
No change 0 2 0 0 2

Table T E&H ==—ov (BiR»OEREREL(LIcLD SUD #HEH LH TEEL,
VMH TRTHE) LEEF=2-vy (ELRFRMELDODD) LOMT, KEHD BEHRIT
BIHZETNCER S D ERRT. 12X 7T~15B0 FlR%E b DBRREHIc>NTAE S L,
LH OFE#& = ~v > (Increase) Tid24fr 8 flic s b, 108U T FRBHEE AT,
JEfEH = o — v (Decrease & No change) TiZ4FHI126icAH S 3. VMH OFE =2
—uY (Decrease) T3 7 ~15WDFPEDE Dic> T, 2761 6 Flic 2 hbsd i, 1241

I A .

JEEA = 2 — 1 (Increase & No change) T 10FIth 8 filic &S5

3. TROLBEED==2-0YXVHEEEDO=» - v v L COBBRITEPWNERSOS 5 d

"Rk Z Ly (P<0.01).
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Imp aumd 7 see

24 8

(II) HWEMBEX FFLEEORH T~
LH XU VMH O Z3KED ERBE A 77

) £OHRE, d) RERD 4B,

Hoan haguency (1sec) Moring mean frequency { Ssoc Tsac )

[ Ja Vit Shsay

ANy e

B YHY Slesp b

NI,

¢ 1 Shanp f

Adocorsplation

YUR Stanp

e 3 8

® LK Aert
w

i U s ! LK Shep PR TR s
0
10 u

e Lh ot P

1] 20 kol @ (1] 0 0 “

Fig. 12 LH B840 VMH i< 81 3 HEHD Bk

AAMZES. LH (D~G) < VMH (A~C) O FEIRE
(A, B, C, D, F) I[CB#uBMmnED»s LELIE 25h
5. #& (G), B (E) ®zohokETdsoN 5
CENH B, Fr 1 BT EOFHRER (k) D408/
DR (Hin). ot EOF - 20BIHYE, 5 BRHE
D 1B LD ER () &b, >¥IC1BTE
LTS MRMOFEEEEEE0ND LIEHE. H: £ZO07F
— 2R A 41r50~90T M@ B AR, fitdhid 5 CAEES
BRIE, SRIZZOEEKE. AT.RF - 204 K.
LH® VMH OB K iciz e h Th5 ¥ (A), 78 (
B), 8#(C), 10 (D), 128 (E), 158 (F), 18% (
G) DEAMAE L SBRRENOH I Lbhb. TOX
SIRBRITEEIE, EERBER TR &0 LRDasEY
7 AEOS DTRBHFEHOF N L LY, BOHEEN
TR—EBWRTH .

WINT NV

BT E I BOBER 12-HED S BEEKET
HELIL, CNODBR AN 74D R2EZBL
EEoTLIRLIEECHTIRE o2 RFNADT
LT EDHBDT HHE 10PITD 5 ~10ED « T

P-RREATRO DI ED BEHES3E
DHDEETEALT, Tkl r BEER
BMOMHFICHTITELDONMTL BT &M
Hote., TOBA/IKIZ, LD THTiEE
LEER 12 OEREOEREND, TR
T O ORREEFLICHET L TH S LICEND
B OIIEHIE /i M WEL, HERE
REDRIFHEBE L, BEE3LNETED

SILEHTRESTVEDERERE L.

BEHEECR M7 AL HERRER M
7 A EDBBRRE S DG, BIBSRT VY
BHET D HORBEMSEBEEICIE LTS
B RASEET B0 Iz it hedh
s, CHRREmNCHIEREZRT O
BTV vBE»L AL (BF, 1965), —7F
NRSHERTSORERNRT Y v 47 (7
Y RTENAT) ERTCELS MEB T E
5.

INSHRE N F — v BEERTRETED
LHrEMNL, KBRS, ZHRKE
ORNT ED XD RBEMEERTL 2R LT
B, B, BEE, r B, FuRE, R
TV v ML EDRSTHE DRI LA (1966)
ICHE - 7z,

W'y — 1 LEHERR: 39EEE
Db DHEDTHYHTHESTICEEKER
PR & ME 4 — v &I DN TREEM: %5
NCHK. 182D LH =2 — o Y DRETE)
IREE14401&, 112D VMH = . —u v D84

Interval(msec) | Exponential | Gamma 2 |Exp.or Gam. Nor Total
— 50 3 1 1 34 39
50 — 100 3 14 2 18 37
100 — 200 19 16 7 12 54
200 — 300 14 7 8 31
300 — 31 1 11 24 67
Total 70 34 28 96 228

Table I &I & — v EEEMEBRIEE OMFR. 15%% (Exponential) :100 msec LA ED
WERMED & ¢ AL, ME (Gamma2.): 50~200msec D& Z AIERL T3, iy
(Exp. or Gam.) : 100~300 msec ICH7E. AEH (Nor) : 50 msec 2T & 300 msec LIEDH
ORE, ZOFIFI8=D LH = — 0y ORETIIREI446L, 1120 VMH =a~-8v v
D 845, AE228BIC DN THT LD TEEEIR LH & VMH DOEFL7AcdD%ERT.



F A RPR T Ep A PR D B AR 25

B & DEE 228 FUT DN TTNT-ONEMETH 3.

PR3 70MFh B RERR D 100 msec LI EDS D
h364f) &% <, & <IT 300 msec Z &R oD DHsKIE
BT A, i 100 msec LIT O R ERIRE
ERT=a—aviFiEBEAERL o k. 2 TI344]
130455 50~200 msec D& AICH D, FNLSHT
BZOMERTCERBEAEBTNT EMbD o7k,

&I 50~100 msec TRBEMEAEBICHNITDOL S
KA A8 — v R U 19P 1450 TH 12 B
THBZEm5 LH = VMH Tl 50~100 msec (it
EBHIL 10~20c.ps.) T—EDE—VERTETH
iE e BItisDRedindtni s, ERBICKE r BER
T DDKEESIT 60~150 msec, T bL 6~15c.
p.s. DFEREHELRTHBIICE L5585 0N
7o, IEHEAE rr BEWEHART RREEIIE 100 msec
Pl kw2825 & ToEEL, 100 msec DIF Tk

LH
Sleep

A o 8
Exponeatial Eaponentiat

[T 50 Neitg
V21918 184msec V=203 281ms0e

of 0 S1
in 1000 msae 1000 00 mses
R hert |
82 L 0
100,
Sanme o Patters
H=360 =233

V=56 5243 Tmsac F=458223 9msec
A .

b

— = T -
108 m ko] mse i 0 e

Eat

F
Ho Pattern
K=96
T=59 82002 4msec

Exponential
k=101
2 = 1424162 msec 2,

lL 200 40 I?W '_HRT msec ) %0 0 UI-~MD msee
Fig. 13 LH OZRBICBT 5 794 — v D
#4. ERFEFTIZIESE (A, B) B8£<, R
REETIZ 2 B (C) Iz gL, HEMNET
X¥REEREICRBEZBEL LM ENZIIE e B
ICEWE (D) 27RY. BAERHIERE (E) 2
£, HERETES L SICARERITREBLL
AERIREEICICT 2 THGEWEL (F) ART.
ERIITEREE. DEFOX S ICHRBHEN2 D
HBELDIIELLIBBEIIMVRER,  1-ikE
D5 NDEEXETHARE., ABLXUBIRER

ofcZa—-uyv,

FRATANIZ & A ERN T Edsbhd o fz. RERSGHIh
3447 50 msec PITF 9734 H 20c.p.s. YL EOEHE
DETAHITHY, 24403 300 msec LIk T4H8bH 3
c.ps. UTOEEEDECAICHD ZDHETIHER
KI5 &b o Tz,

PIE LH ® VMH TRAREENS - &5, K
e, e OBk E<L, FERERRE vs—
vEDRICRPIED B IS BROBBH T EHDh o
7. :

BTERETORE Y — > FETHRETHE
RE—VREDEIRENML T EPERITHT,
LH T SUD @ 20cps. Y LOEHEELART =2~
oV ZTERECELICh AL 5T, BEFREREL
DEA06LTATRL, 22 —-vD5ATRHERNT
ET, RERERT CEMED oz, LLhbE
#id KE) k3T, LDERD M BOTHK
Ths. ChPSDOERPERICEIIGT 2EFT =2
— B YD TETHIRETHE 4~ v /i LT
A5 EBERO LS TEEHE SN,

LH TR, SIGMERFRIE 200~300 msec
(BB 3~5cps.) THEMIICILSC LA FERIC
£ (BI3KA, B). LRIRETHER:EEML T
&S EERIFE A 100 msec LI E (10c.ps. PIT) ©
EETIEBBIDOT L3 £As 100 msec PITIC 5o
el & re MEeRTcEBLELIES D (E13F
C). Fi, BR~OBFHICRLILIHERLE
BB U CRCERME S EME L, 60 msec LI (15 c.p.
s.PIE) BT E0H3H, T OEARBERED
0.6 T&EY HAMT €T 2 MAERIITNT &
£ ote. L LBIBHDICRT L SICELBh &
Zid re BGEL, ThdBBokdic, LDEXRD
A RTHDOERLNE. —HBAKICIIFEERE
RAPEiE 50~150 msec (6~20 c.p.s.) oL, ERE
EXLPTH B0, EWMEHRBIZLELIZ 1.0 DILEAR
UHEBNEHETH RN oM A R E0dh -
7o (FIBKE). BANOBTICREREERL K
BROEWTLENHH D HERRINEET 20, B
BEMBEOS DOELET 2700, BRFICH~NTRER
Qg e2 — v ARG EMH ot (13X F).

VMH T2 BEIREHC SEA R RfREAS 100~150 msec
(6~10c.p.s.) R E X M WK 2T &£
(314 A), 300msec LI (3c.p.s. PIF) DEs
BIREIICIE A L8 o7 (BI4KB). R
I S IERREDS 500 msec PIE (2c.p.s. BITF)
ERVIZEAEBERERL (B14RC) 7228, L
PLEOCHRObD03d b7 EEHFEMS 1.5 LT
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Sleep

Gimay Expomintizt
[EX13] A= 156
= 12382025 msec bt Erdtsea9msee

) £ 0 msee 1000 200 000 msec

trpamantiat Mo httern
[T¥] a\ - N=1§
K= 693 21042 msee T=1595 ¢ 1862 msec

%nm L 00 A0

] o 000 6000 mase
tat
«
f I
2 Eaponentiat n Wo Pttern
W
S isg2aTnse: . T=ansisgganc
1
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[ I e e e

Fig. 14 VMH OZIREIC BT 5 ¥4 -v D
EG. BRTIREELSN 7Teps. PEThhd
r2 ® (A) %<, BHEETIEEE (B) £
BT, BREB LUESDRETIRIEHT(C, F)
BEL, EENPIETES L SEAELITIL S
EE o5 EVZITEBIGENE (D, F) &R
E

EHEHRITNSDOL LIELIED o 72 (14K D).
EARBICIERESEEAERL L, FEKERRED
500msec Pk (2c.p.s. UT) &80 M ARL
720 (BURE), RERERLLD (B4RF) L
fz.

WENY~ - EEBRE: LH & VMH TRKE
OHEHMMEN ERRRTHEBEIET SRAMELE BT 5

(Oomura 5, 1964; E, 1965; Oomura &, 1966)
CERAEMERBTHIHL TV Y, REBRTS NS
TR DR L TH K.

EEFRE (C. V., BEEFEE . & TYRERREx O
e o/F) REMBORS>xDEEAEDLL, i)
B2 -V OHAMD 1 DOEREN S, —HIEHKA
O I i
kaxa-—le—kx

F(a) .................. (1)

X _ X 1
k=3, 0=x<, a=kX=§=m

f(x)=

r@) =(@a—1)!
ORTHAONA.
LchisT x=0 T

XT a=1, $HpB CV.=1,

—
i
[n

f(x) ———ke—kx=§e X ceererereeneaneens (2)

ERDERSHERT. a=2 Tihb, M BGHET
i C.V=0.71 T, k=Z&#b

£(x) =kZxe kX ereneeeniinninn (3)

TRENSG, a=3 P EOBFNEHRD r41 iz C.V.
MBNETLD a=2 X VHAMEESE, $Hbb 3 T
C.V.=0.58, '+ T C.V.=0.50, I's T C.V.=0.45,
I's T CV.=0.41, I'' T C.V.=0.38, I't T C.V.=
0.35, I'n T C.V.=0.33, #LC I'm T C.V.=0.32
L5y, WIEHO () HRP Y AGHITEL 185,
CDX3ICLT LH ® VMH T C.V. Dffin 557
DD, EPL S 2 Bl Ex HHlltes s c ki
05!

EEIC FRETEIRED LH 14441& VMH 84FID
AEF228BlicDINT CV. LIKE S F — v LD BR%E
PRNTHBLEBNEDLHICIE ofc. TIbBIEKR
i3 CV.@ 0.8~1.51C£<, LK 1.0~1.5DLC
AICEHRIICH 5 bit, THLSIOES TIZAISMIIC

Covzfrfil;;?g; of Exponential | Gamma 2 |Exp.or Gam. Nor Total
— 0.6 2 2 1 38 43
0.6 — 0.8 1 22 8 7 38
0.8 — 1.0 19 8 13 3 43
1.0 — 1.5 41 1 8 22 72
1.5 — 9 1 0 22 | 32
Total 72 34 30 2 | o2

Table IV £/¥2—v CWEERE S OBE%. 58T (Exponential) (ZZTH%RE 0.8~1.5

£, EIK1.0~1.5cERLTING,

Iz ® (Gamma 2) 130.6~1.0iC% <, #iC 0.6~

0.8icEh. WHOHBME (Exp. or Gam.) 30.8~1.0 & LEDILBEHSE i 0.6~1.5
&N, RES (Nor) 130.6LIF L1.0RI LicErd, AFRFNFELFALC =2 - b LREKK

SFLDD.



F A GIR T B AR O BALR E LR

BETAREG TH o, MEIZ0.6~1.01c£L, &<
120.6~0.8DRICEHINC B b b2 D DES Tl
FADEBILE LN o, FREEX CV.D0.8
~1.0Ic % TEEI & Me M DRNC F fo s » THIE
L, ReEH (Nor) 1 C.V.0.6 UT THAMELE <,
EBHERDO I HCHTRELSDE, CV.I5IIGEND
WHENLLE SRBICRRANT & IR T h o 7.

EERERNE, EEREEBLU C.V. OBFE S
7z, AEBTELN LHOD18= o2 — 0¥ TEETH
JREED200HIIC BT 5 2N TN OFEREREEE D,
FNENIVFPSIRICI0T 0% 15 LEMEOF
BEE 7oy PLICOBELRANTSH D, VMH ©
H=a—-0 Y 170 REERL LT oy PLAOB
BHRKBLTH .

BRI SR ERRSEM T 2 it - THEMT
BREBRATRENC &b 5 (BIBRT). I7b
BIEERERROEIC E 75 - TREBERFREGENT
25, ZOLETHS CV. B—EFTHN T & %R

msec
5000

2000 |

1000

%

S

)
T

Standard deviation
~
>
5
T

100 |~

10 L L ' L L L

20 S0 100 200 500 1000 2000
Mean interval

Fig. 15 4«0 iRgETTo LH (BA) X0 VMH
(Bh) OFHBEMREFERE (T), BLUTEKE
obE & TR (b)) & OBFR. EOMEIBERE, 4
OEI R, i3k ERRE. LH 318=~~v >
OEETHRBIC L DTHE LN/ 200 Fl2 LD, 2hi/h
JNFHSIEICI03 9 2% 1 i LEHEOESEE 7o v
FLEHOTHD, VMH 31l=2—-o¥ 17040 DT
b5, TR s REREIERTERBEGK TRV
Ebhr B, EMRERTRENBISICERATHS. Th
50BRIZ LH & VMH OB TRAERLTH 3.

5000 msec

27

3. ZCTCV. SEERENREOBEG (K
b 255 EVEHMERPE 30 msec T C. V. 0.3 fif
moIEED, 150~200msec DL ATIL.0DEA
% 300 msec ¥ CIFITESBWE LRERLTCNE, £
LT 300 msec Pl ETid, 400~600 msec T1.5%2 78
BELTLOLIEDEEAL S, DT &5 5N
ZERFE 300 msec UIT (EHHEH 3cps. 2LE) T
2 C.V. % 0.3~1.3 oA ZIFERIMCE/LL, K
EfENEETNE L VRN EEH 5L
TW3, ChERBOmE 4~ & CV. PHEH
fRe DB EEZELADE S E, VWEIREBOEICLD
FER A 3cps. D 30cps. ETENMTE=a—
avhd otz EThIE, 3~6c¢ps. (RERIRE 300~
150 msec) Tik C.V. #1.0~1.20E% LD, B/
& - 3BT ARL, 6~12c.p.s. (150~80 msec)
Tk C.V. 0.8~1.0 TE¥T» 2 M £ OrhRgR
AxL, 12~20c.p.s. (80~50msec) Tid C.V. 0.6
~0.8 T rniERYT. ZhLOKRERICIE5E0.6
PTFEh, XoEmror#Lizobhbh
DS RERERT LIS,

FFHRED S X TH, 1EXELHT
FERM: 3~6 c.p.s. 2R UEHIRAET 12~20
cp.s. ZRTE, CV. 591,10 5500, 7icE
LL, &~V iZERMCIERE NS T2 8
LT B EnTFRIN, EBRICOEBlIC
BOTEhdLE SN, Uh UERRE 3~6
c.p.s. TER T 6~12c.p.s. EHEE TN
2 ML TS C.V. 291,14 5#90.9iC
FEALTELL HIERBUNRIT, T
IREF 6~12 c.p.s. TEINK 12~20 c.p.s. D
% & 5 BETIE CV. 13#90.95 5550.8
WEMRLEBE LS e BARLUR D PR
BAERLICDT BT EbHDk.

—), =a-—0vODRL3EL2DOTEHIRE
TR EREE C.V. OBFEBED L3I
BOTWEH% LH {3332 VMH 33720
SEAFEBITHRE L TH 2 EHI6KD L5
WCtsDl. BAD= 2 —0 v EEDIizDIC
SEERERMPEII R U T B AT EHREA R
TEAMED., TOK, LLH=2—-0V
THEIREFIC C. V. D3R TEIRIHC /IMT 12 B 4
BH 2k &g, IR C.V. Z35HE
L OEL Kot b ick b, ERETIE
iR & O T d 2 @A NI S,
LA LURICRT &5 LH T VMH Th
ZDES57E - XD LAERIRSONE,

Coefficient of variation
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COTEHE LH 2 VMH T C.V. RBE <% ~
V3 EOETIIRAETHRNIER 2 - Y 2RT &
W EDE, L ATIIRENSZL L BBER E
REEHERRASZLL, 20& & OKEMBICHESA
Uiz CV. B 2 -k bbb T &bk
3.

(V) SRR

BRI LH T2 40, VMH T4 M8ZEsnk.
THLETRERTS 20, RENESERBRD <& -V
#RL, BEHOHERMSEHO E 7o S HE LT
{LIREEAVHER E Ui, HEHEERELAD=2 —1
VI K DEDNS DEEERIBEEND, LH =, -0
VTRERRIK BT R ERALLENERIZ LOEE
HERL, VMH TRBICERS IO & S 7o (EEEE
ARUF. LH =2 — oy THHREREIC 40~50 c.
p.s. EESEE AR T B TR ERR, EEEE,
C.V. T #h<h 18.6=4.5msec BL0.24 T Ik
BN~V BHAIERL, BERIRET 24.9210.0
msec BLU0.40ERFHIFE L OAIRANCZ Y, &5
ICHIEIEIRER 1212 31.39.3 msec B LT0.30 -7 2
ZOHRRIOHRANEE R U 7o, BRI O i ERIME &
AT AEEDTH D EFIROTH & EEFEN, S
DD XD ICEERHOERIHICEN D7 2 &L
72. VMH TR HERENC 1cp.s. DTOEEEA
R 1 PITEITERNRE, Z8EE, C.V. keh
Zh 2079+1744 msec k5 £ T0.86, LIREFT 2071+

LH

Cou-ffaczent of variation

Coefficient of variation

2033 msec B XY 1.0, XS RIGEMRGT 938+
1234 msec B LU 1.32 THofz. THFHRIERET
5 cps. & LR BEEERIHITE, Theh 198
+211 msec BLU 1.1, BWET 629600 msec I
X 0.95, #HILMEIRMET 86.1+52.5msec B L U
0.61TH o7z,

Evarts (1964) (3 +vD KINEEZEEHED $EARK
=2 — 0 Y TOERTEESEE MR EIRN T12.5
cp.s., BERKT 12.6cps. EBEAEELL, B
MERASD 6.7 cps. K OEEEARUI. i, JEiE
K= o — 0 v TRYHERET 1.6 cps., RIEHE
RA: & HERR THEMAEE = o — 0 v LI OMERETR
TONE b HHERRIIRRDESEEEAR L. 8
DITHB NS -~V ED LD = 2 — v v b HBEIRREE
TEMESBRASMMto EOBRLDEEHONE
Z & b REIR I T R X O AN E L T
BLHUTVA, AEBRO LH ® VMH TREKE
YRR A SN o LR BH O E L © AT
LH ==—ovid #EE=a—-nr & —HL .
7, BIEERD O ERRICEITT 2 & S REEED T
5ETIE VMH 3 BRI = 2 — 0 & —HT 50D
T 2HUHEEARM 2T L A REERE &[5 U < B D
BOPL TR EBRE 5.

(V) BAMESRSOXE

FhlHEERE (MRF) 80 LH —a1—0ricE5x
DR BEAMSESoPhR@ERAREICE DY LH =

i
°

o
w

0.6 - 0.6
: Sleep
D : Alert 3 Alert
0.4 = 200 0.4 [
X : Eat R Fat
0.2 L A i) L L 1 0.2 L 1 1 i3 L
20 50 100 200 500 1000 msec 50 100 200 500 1000 2000 msec

Mean interval

Mean interval

Fig. 16 4D THIREIC B3 LH (£) 38X VMH (B) @ SUD o KB

CETREE OMMR. M3 WIRM, b EYhE .

2ZDFEFRLICODTHS.

E#rI 15K DB R D Bhik

INEE&RBEOVHMBEELTENENOTEIRE (B iE

B, Bl BOR, x<E): HA) 2RELTA D E FEHRIETEERENRE © s T E
B0 (BIEE) BEMESRALLOTIE RENRL > ThH T Y BN —EOMAIIE

<.
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2— oY OEBUBEESNIPNIHH 7. D
HE 1 FAESITRITR U2, 10V, 100 cp.s. O
F%D 1~3 3D, vk MRF 1541 T LH T/
VRVADERRINIORA LN (BITRELA,

B, C). 1,9V 2FITIRL < DEAEK 10 msec ©
BETA v AnEH 5bh, K 3~5msec T
HobNdbDbH ot (BITRELA). 2/%90R
FIMTIIE L SV ZAORERDH &, 10msec HDE2
PRWVZDENCA V7SI ADHHNE EEEH LR
EEDHDLH, T2, 2D B D HEEDRIT2
o, N3 IORET B4 v vzRMHB LN (B
17TREEB, C). WVWEBITREAETICRT LHIIT, %
1 OBV R 5 50msec PIRIC H Sbhivic 4 v
2OV ZER LTV R E OBIRE A D &, Rk
REDIEMT ZICONTHERINB 4 Vv R B
W2, 3R EOTIBAESL THMEA v 3
NWREIZ 2NV ADBEALDBEMT 5 L Eh o
7.

FIB DA v v ZAFE T TOEBRERRMPIEDIESD
XA 5, T SUD Depidox D LIENT &M
Ehote, T THEBARICS o &bA v rOvaN
BT W0hEFHNEn 3 a0 N  2#ic1 Y
D52, ZDHE1 DR IV AP EA VIR L
TOMEFREER (KA, 1966; Oomura 5,1966) %
EVBE Lz, BITRA LI r=1.5msec, AT TR
r=5msec TENENEHE L. §IE TS5, 10,
12, 18 3 XU 20msec D 5 #FNCHEDEOHBIGF
s SN, HHO 1.5msec BEY 24 msec Pk
KEEOADHBARENALNTNS, BETIEN S
~25 msec I TEEDEDHBED, %L TH 30
msec Pl#% 55 msec T TIC FEDAD HEERKNA
LNTNE, TRHHLERDINY 5msec T, Thhd
%) 25 msec TTODEDFEDE AT A VW%
FELRTLBoTNBT EERLTNS, 2L T4
Vv 2SI 25 msee 2> S 60 msec [T IFT
A VWV RBBEZ o THIT K o TNBZ LEFEHE
LT3, Chldfc A postexcitatory inhibition
k25D THAS. MRF %2# 5V, 10c.p.s. T30
PRIERE L TR L 701840 SUD HEOEELT
SRR ERSFRCEMT 5 EhA SN, &
hooz thrbaiEBRTHLMICENK (Oomura
5, 1966) & [E#kic MRF 3 LH =2 — 2 v D EH
MEREIRDIHDOTHE LB o7z,

hfE (SFP) F#® LH —a RCH5 2 DE:
7V, 100 c.p.s. OFEHIEL 1 ~ 6 /v 2% SEP H{IE
K52 5%E, LIS EEACRTLICILH=a~nY

¥ean tmyp, numb / 50msec sfter stim.

Crosscorrelation

1:MRF1-3 stim.
at 100 t/s 10¥

YU

#=2210

-005 2

015k E=1000

e

¢ 10]

=

0.05}

e
i)

Humber of stim. at
100¢/5 10§ ok N A

C LH-11-26 4,8

Fig. 17 i@tk (MRF) Ji#%o LH 58
T3 2 (RSN

10V, 100c.p.s. © BHHED 1 ~3/0v2%
MRF 52T LH THERINI A v Ovz, &
RA—=2—~uvhbDEHEELUAT. ZE&E:
1ap,rovcBIc L OFERINIC24 V0V R
(A). 2@ VAR THFRINICA v 7R
B3 OBAET (B) 285, Bed 247
VARG E (C) bbb, ET: BEBOS
Z B0V A% S FE%E 50 msec DINIC R L
4 vz (0-o0v2i3 SUD A5R7). Figk
SOVR 2 AFTIRA V-V AR AL TN
B3 0 2L ETREML S, RiZFEE v
2¥0, 1, 2, 3, 4350V TERENS,
28, 29, 23, 20¥NC DT DFHHE & BHERESL
Fuy Lz DTHB. Bl BRI/ VR
1R E LT 2®Bic 1 | >0 i Rl MEs
Z, TNEFERIEL, #he SUD RH&ED
FHEAERIEE (r=1.5msec) #51E. ARIEIEE
KEEATRT. FlEH% ¥ 5msec 2 5 20 msec IC
Dz o TIEOMEGREHS D SUD iZlied i
2 TW5. TROLEERTREN X D ICEIEIC
s L TH 5msec DERE S - CHAFREND
bobhnic T EERLTNSE. ZLT 25 msec
5 aDEBERENRS Shn SUD @hZ o Tl
Ko TNBLEERLTNE. BTF: AL
O EIA—=a— 0¥ Th BRI ZEHHICH
Bic LT B ohic HEAEBEE (r=5msec). 5
msec 5 25msec Kbz oT SUD IHRPT
{1 o THYH 30msec 25 60mseciCiicoT
Hic {85 TW3, Fihb postexcitatory
inhibition % &3. MRF (2 LH icx L C{e
KT 5.
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@ SUD 330 & 472 3 <ov 2 30T Htil U T sl
W EL 379V 2 TRy 200 msec (B), 4/99VAT
# 360 msec (C) THo7. T OEVINEEL
AT SUD HHED —Fic LRI L8 #0N0
7o (C). Hilg v 2819 2h 5 50 msec @D
FICREL fo4 v v 2 ¥ & OREZR A FIR EAIOR
U7ehs, HlBonz4~5FTREORCHAL T
SUD EEOERMcIEINZ DALz, H—
= a0 YORORETRBFOHME vA4a%1
Elo#lEgh s LT 2 #ic 1 g >REHEL TZDRMN
& SUD %5 & OREAEEEEE r=10msec TEHE

SEP -» LH

1=-0.825
¥ =0 U102 5)4+0625
| RN

=

i

b

=3
o

Hean imp numb / S0msec after stim,

|

f

i T3 & s
Kumper of stim st 100 %5 7¢

SEP-m LN — H

Crosscorrelation

300 VA 400 msee
7 :SEP group sim
{v S LM
N=1510

200 250

Fig. 18 hf@l% (SEP) #i#oD LH = —o vk
BT T BImEIER.

7V, 100c.p.s. BiH. KLAFE—=a2—-aYD5o0D
EBIU SR, EE: ovR¥E LH, SUD ©
itk 12 (A), 32 (B) B&U 42 (C) ose
W AKIIC X0 2 DBICRE U TLH= 2 ~ a > @ SUD
OWHEPEIEL LT3, CTRARIADT
SUD O¥E FFBAH5NTH 3. LB Hlicilix
#% 50msec QRNCHIRL 724 v v ¥R, i
R v ARAE S S hd. i v RO & -
T4~53FTREOHICHFILTA v 9w ZEOR;
BLTHE00R bird, Fi#evzio, 1, 2,
3, 4, 5IDVTEIREFNGE, 8, 15, 24, 16, 9
Blic DN T L g2 L T oy FLTHS. T
PR 4 & LRI E LT, 28 1 EF2flE. <
O HZEI & SUD 351 & D HEEBERLEE (-
=10msec). MBI FBEKELZSSHT. 50~120
msec Ch1z 0 FHLED BEAREDN & 5bhT W
3. 21T 200~250 msec iCi>7z D EDEBEGREKD
BENTND., COTERZEE (C) OFIIT iFiZHE
%1, postinhibitory rebound ZRTHDT HAH
D.

T5&, 50~120 msec DRGICHic DEEDEADHEHA
{BHDS, F 7o 200~250 msec DRJIT IEDFEEEIFRE A
B ot (BISNT). 9 75bH bF#E 50~120 msec
ORIEMH &N T SUD BHFELIKL LD, FHl
Bk 200~250 msec ORIE MR o THERELRCTLR
DTCNBTEEZRLTVE, iR ERDODCDESE
[§ U T73:A postinhibitory rebound THAD.
ZDMb# 5V, 10c.p.s. TIOWHEDERIRIC XD,
LH SUD QEEHIZEF IR L. chbBlER
(Oomura 5, 1966) OhfEH, RPEi & RINTE
RORPIC L AHBELE U, HOMIHREEDL LH
=2 -—uYOEPGHEEAME 2D THEENDI o
e,

LH 5O VMH =3—0O[C525%%: LH K
5V, 10c.p.s. TIOWEERFEAET S L, TDRE
i & il 2080 VMH =2 — o>y @ SUD SHEEMR
B LikLicd & OEEICEBE L (EI19KE). %
DR O DR v ARFIE SUD 4 ¥/ 0v R
& O MEMNBEEE A =10msec THETZEH 10
msec D& AHICHEDOEDHEBERENE SN (8
19XT). LH #ii%< LH = - — o Y OB AT

SUD of HYM in the Unrestramed Cat

Asieep
During stim'EEE Arouss!

o L 1095V

Imp. hurh,/sec
=

w“" Crosscorrelation
N=23490
T7=10msec

LH10 %5V = HYM SUD

-002
wtt
Fig. 19 LH Hj#ick 3 VMH =2 —o >V iE
Bhicxsd 2 k.

t: LH % 5V, 10cp.s. T30MHERIMT 2
&, =0 BT Mgk #9208 VMH
@ SUD EMFHS LTS, Mz 1BTLD
HOER, RERhRERSE (B).  Rimrhid BRI
WiTHEE e % — v AR Uz, T BE—lE. fs
sOUZFFIE SUD 4 v v A OIEEMBER (r=
10msec). FEIRIZEEKEE, 10msec & Y0msec
DETATADHBRELHZ. 375bh5 LHH]
Bic kb VMH OFEENZH 10 msec D#ERE S
STHHEIN TS C EERT.
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B ELIEAUERTHLLTSH S22 S (Oomura 5,
1964; Iki, 1964; Oomura 5, 1967c¢), C DELE
4 LH OFBIc X0 LH = . — 0y EZREE LT
9 10 msec O#EHEE S > T VMH = — v v OFEH
HAEMZ - EABEWKRLTVS, Oomura 5 (1967¢)
ORMEERTHBIZEAMOEER4FERELINTNS.

% 7

LH & VMH OHRBEICOVT: 2aoabE
AT LH & VMH OMNKEORETLE» S, mE
RERECEHLTNEC LEIBLOEREED OHE
DHONTVAS., KREER, &2, mpb7 Ky
WEOWMEE FEH VMH =2 — oy @ Eir EnT
Z@ SUD EEAHMSE, —F LH =.—ovid
WMEZ OGN TEEEN HP I 5L (Anand 5, 1964;
Oomura 5, 1964; Iki, 1964) ®BHIc,v—v %
WAL, BEEEXE2E VMH © SUD HHE Y
MU, LH O Z08EPT 2085900 — v hDEEGE v
QEBEDFEEIC LSBT L (Oomura 5, 1965,

KHR) KETHD., =—-FVOEKE:T VMH ©
SUD BF&E#HEL, LH O ni3 BEEERLTOS
B, FHBTIR C OBIRSHIEY B 2 LI D BN
TW3. E-EMTEEL LH & VMH © SUD @
Mic BT R G0 EEOHBERESEONS C
& (KA, 1966; Oomura &, 1967c¢), X5ic LH
OEFRBIC LY, 0 LH © SUD HEIRELFRT
%78 VMH @ SUD #EES ZWH I Bbd 52 &,

ZTOHFBWILT A EMEMS LH & VMH DR
HHRENTWVWS (Oomura 5, 1964; Iki, 1964;

Oomura 5, 1966). 7 KNIER, %Ak, b
IRiRERE AR s & N bR ORI X 3 #i8d LH &
VMH TRAEKICBOTHETHZ &b ra0smaibE
BTEAELD ONTNE, T1h5, Tki (1964),

BXU Oomura 5, (1966) 12, FEUED #MA=8
LR ORIC & 0 —ic VMH = 2 — 1 v 375
P EEINT SUD SEELEML, LH T #ic
WHINTREDTEC &, BEROIMIEO F # 55
VMH E8icx U TiZ ey, LH icxH L i ikin
i< C &, BROYEROPEIR ORI IERY

B MR I, &P RBRMADRIE A VMH IC |

FUTHEHEE, LH iU TidRERmcBc s b
TICHERR &N T3 (Tsubokawa & Sutin, 1963,
Oomura &, 1966).

BRI TOARER TR 9 SUD i
DT, FERD SEIRSEAE~DOZE(LT LH & VMH
TR—BICHOE & — v ARLK, BlIMERT

b, PlkHs ik LH O EREHh VMH © SUD
EEDEAL, LH @ SUD s8R ki 3 et
&N, PiEEEE TSN, T SDEERBTN,
THSROSMERIC BT 228LE X {—%L, LH &
VMH DHER R HE— MR HIIE D L~ Tolg ik
BTOEMPIN/I DI THS.

ESREEBETTE: BEHORD (drive), T72hbHE
RS DRR G B ps AR A & D _EATHEA v ¥
WAL X ZAMEBORKDOBEICL > THREZIND
(Hebb, 1955) &2, X SiICZhEIER L THRAE
FROEEEKEIC X »THg 5 (Lindsley, 1957) &
S R LIRS HIREASH B, 7ok Z1E Steiner (1962)
FENERE S v O RMEE, LH < hfEkic,
Hockman (1964) 13 & 5ic VMH erhjufEfkiEis &
ICHEZAAT, BREENSEDIRETRE, 2150
WD [ B 8 TR TERBHRE ORI S & — Y ICE
b, Fokbsmitcsh 2 LEREBREICED, HERT
SIERD & — v 2R U ERE L2, $RTHDD
ATHEKRME Iz N B LRV T 7807z, AEER
THLEERIC LH = o — oY ORBHENERE LU
AXETETIRETE - L3EL, HEREENLG XD
OUABEEARTC &S, LH OFEHEEEED
KBS L TELL TN B EEZ o5, T
JREE TR EEE CHREIRE &R U LD SHERERT
CEREISTAHE LH REEEAHE EE % hun-
ger-motivating RThH3LEI OGNS,

Miller (1960) (7 v ' T LH O ESHEMIC X5
EEFISHEEIC L2 DI RATEICLE D%
RIBE 2o, ZIERTBEHF L N-2HT LD
WY L CiefEiRIic i Lo — 240, MERICiZER
FHIINLBBEC L EHLDIHE LHARBL /2.
CORBOMIREETOMERETE T o &L —%
LoD AT &S LH BZEERO 5 8 i BAFRL
T3 Z EAHELTWS, Rodgers, Epstein &
Teitelbaum (1965) 37 v T LH A3 3 &7
HRIZ L S—FFLKEBE 0, A8 200521
4 Baillie & Morrison D45 (1963) ic k3 %,
ETEHORCANTRDTHENBON, v/ /v )
RKEEGAIET v - BREERDZ & 5E5Z 5 Lk
1BETHOENSZC I SEAEHIIHEEINTOR
OHEBEBORN L C SN EEER LK.

B (1965), XAt (1966) B L Oomura (19-
67c) 28N K o TR AEIsERIC X 5 LH
TN D BUS ST R ERIC T { SRR ICREAIRIC T B
CERMELTHS. AEBMTH LH & VMH O
SUD JEENERD SERICHT UK, ZERTH
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BNk I BEHEEE L AREE TRIZEAES DN
3, BlPiRvhErcB3Eo mn 2 RL (Fl
).

WEET LH KO0 TELTHLE, HIRO
&£ 51C LH 2348 &K @ hunger-motvating system
Th 2D ST ERICIE X VBB LRI T
NaY, TOBEHTHEEOLFELTHOhND
DTHAS BUNE). Fhical OfREHREEE
DB (Sharma 5, 1961; Oomura &5, 1965, R
FF) CMmbh7 FURBE EF (Anand 5, 1964;
Oomura 5, 1964; Iki, 1964) it &% VMH =~ —
oY OIS LR E O bR NI LH QBB E
TLT BRELOMTRIED LH=0~a Vi
RIS TERVIREBICE > T2 E Bbh 2 LUK
H)., EWET VMH = —nroBhlisne &
ICOWTIE LH OFEF EAARMICH 2 Eh 582 T
MRDCETHHD., T T, WEkicls LH =
a—aVIEHHBETL, VMH OZhBEE - T 5
b oFERE O SUD $HE I & & 2uigh &
HITOEBE Mo ERBBATERL. LAL—D
OREL L THERSEBETEHE Z—SMEARLLD &
2 NISHERSIC /21 VMH % LH © SUD #E% 5
B —BKEEITRDIRIRTS A H = X LM TO B D5
bHENIEVEEZ ONn D, FEEro LH © SUD
S ERBICETLTO AL, HEREIRE RO
K51 VMH 250 MO 7c»ic I SIET LT
3, TRHhbmEREEIS LH=a—nYBRELLS K
RENOB/BIREICHNER U LS BHREHEHE SR
LThEODTRELS S H

HRECKER © S5 ANNESR: Aladjalova
(1964) 1ZA&ERIC XD MAEFD» S BEREME
HEEL, TR 250RAMES BB ENEH
(Infraslow rhythmic potential oscillations, IS-
PO) ZEH U, INnREEMOBOIRETIIAMNE
HEGRTIMCERHRL, TOREEZBIKTEHO
AEHRT KD 7o, Lehmann, Murata & Kouk-
kou (1962) (3 T/RLERITIM DIRREE H = % fEREHEH
Hor a0 RINBERBEGET SUD #8 ISPO D FH
ICHIS T 5 & D IBBR L BMNER LR C L2 88
Ule, ENR 323 DFEALDIRETH 5B LA
5, ARZ3~15MOHETLIRLE 5msec BT
DWBEHBEL OBKEE B L Thobhk. %1
(#OBEPIZEL D), Rodieck & Smith (1966)
RO MEEIMIE T BRBEANES BT 2/min
M5 2/hr OBREBPHEREZRL, X2HT3 &
FOBPMNEE L EERSEL TV S,

AEBRITH T ZHRTEO LH ° VMH O =1 —
u¥® SUD & 7~1580 B TEINEHE T 5 C
EEEIN, & ICEIRBICERICEE L. LH
LA VMH lcL 5 BHEDHIIEF =2 -2 Xk
DRFFEE=2 ~uvTELAHLNEZENICE B
I#F) &Ef=a—o v SEBENCEEL TS &
5 DRBBIIHEHOEHIIEIR T HOEIIE L F
BANCHRL TV A L LBARL TV 20 TR DD
LEZONG, TRHLLEETHRISKEBEL CEHE =
a—nvidiEEic®s, EEE =2 - v vIdEBERIK
T LH & VMH ©O= o —u v OEE/KHEL LT
UT—EicHtts Lc b, R OEA MRS
L7203 30TRBVAEEPNLS.

BEOYHOIRET SUD #HEN LH TERICHE
mLU VMH TR Ucd & 5~10 Bikic—kvic,
HIZETREREOMEE 23 E2NUT, HETHERE
OfEIC EF L (B10K). hidE&iciisT, &
WIHET= o — oV EHBE(TEL&iciidb TS
SN DEEIN). ChOUREHERARTEET
b5. Lol Aladjalova (1964) (2K T D ELH]
B AR OERIC X BB TR TH D ISPO
DR EINB T EABELTNA, Fi, HWEERHR
BRI EBEE BRMED ISPO 234 SN BT
THZOHMNOBEZHB, ACh 3 EOEYFEAIK
L0 ISPO SIET B EAMEL TS, KEE
TR BEAETEHO BRIc X 3 KE»h o0 flgic kv,
BIRIFIC 12 % 72 RIBNEBO L Sieh o 1cEE =
a—mYTHLL Thas HERLIE B Shigng
L7, £LT LH Tk SUD OEHEE,» SBE
T 5 ~108#%ic = DikiAELs, VMH T3 SUD ©
BHEEL CRT OTREESTEE SERDICE S
NDTREPA D UL 5~108LIKRIKE, £
O BRI A2 I RBARBIC 15 D 7525 B & 108>
Wi (B12MF), ZOBREEELDSHAEL DK
DUt BEBERCOVTREELOVERLDIITAEN
% EWV DRI IEREBIC X D B L 1 FNE 2 0
HOBRIC L 50 I EEM O 725, WEIELE <
750 FHANE B S RIIC R L R o b D EEBZ S
N3, BRRETRE UHEEB TBRSEENET»H

CEONTHEINERTTH S8 %D HIEH 72D,

% DEAASINTIZE — R OO R AEER I T
MicEz o T ez EBbh3. 2n%EE ST 3
H0E LT, BRIRETHIIHGROEBE5X 725
CHBAERIEL 2 XS BEATREZNDEH L 2 £
- ML REENER RS SN ENH o (BLF
E).
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HEMREEERE: KE (1955) BXLU Toki-
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Abstract

In order to record spontaneous single unit discharges (SUDs) from the lateral
area (LH), feeding center, and the ventromedial nucleus (VMH), satiety center, in
the hypothalamus of unanesthetized and unrestrained cats, an electrode positioner,
used to insert the tungsten microelectrode, and a miniaturized high input impe-
dance preamplifier were fixed on the cat's head. Monopolar electrodes for reco-
rding the EEG from the surface of the frontal and occipital cortex, and the EMG
from the neck muscle; concentric bipolar electrodes for stimulating various parts
of the brain, e.g., the LH, lateral nucleus of the amygdala, septum and midbrain
reticular formation; and a screw in the skull for the indifferent electrode were chro-
nically implanted. The SUDs were recorded during several behavioral states of
the cat such assleep with the EEG of slow waves (natural sleep), paradoxycal
sleep, alertness, eating, searching for food, wakefulness and drowsiness. From
these studies the close functional reciprocity between the LH and VMH were well
clarified.

1) Under a hungry condition, the frequency of SUDs in LH neurons, 2-6
impulses/sec in the natural sleep, increased to 6-20 impulses/sec in alertness or
eating. The frequency of SUDs during searching for food was higher than that
in alertness. The SUDs during wakefulness and drowsiness had the frequencies
between that in sleep and alertness. Thus the SUDs frequency was highest
during searching for food, and became successively lower in order of alertness,
eating, wakefulness, drowsiness and sleep. The frequency of SUDs during sleep
in VMH neurons was 1-8 impulses/sec and, in contrast with LH neurons, became
extremely low in alertness, searching for food and eating.

2) The SUDs in both LH and VMH changed most clearly in frequency at
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transitional stages from sleep to alertness or eating. Several seconds after the
onset of eating behavior, the SUDs frequency decreased temporarily lower in the
LH and increased higher in the VMH than that in the natural sleep.

3) Under a satiated condition, changes in the SUD f{frequency in various
states were less marked or, in some cases, in an inverse direction compared with
under the hungry condition either in LH or VMH neurons. From these evidences
the LH neurons appeared to be a hunger-motivating system to drive the appetite.

4) During the paradoxical sleep, the SUD frequency in LH neurons was as hi-
gh as that was during alertness, while, in VMH neurons, as low as during alertness.

5) There appeard some other types of neurons in both LH and VMH which
had less marked changes in various behavioral states. These neurons seem to be
nonspecific or tonic in character, while the neurons which responded properly in
various behavioral states to be specific or phasic. Both nonspecific and specific
neurons, from histological examinations, scattered mingled in either LH or VMH.

6) From statistical treatments, such as calculation of the moving average and the
autocorrelation function, it was proved that SUDs changed in frequency with an
infraslow periodic rhythm, say 7-15 sec periods: especially during sleep. The
infraslow rhythm appeared in the nonspecific neurons in both LH and VMH in
a statistically significantly higher rate than in the specific neurons. No such
rythmic change was observed in some LH neurons with high-frequency disch-
arges more than 20 impulses/sec during sleep, although they did not increase
their discharge rate during eating but during alertness.

7) To know the mode of the neural activity from the interspike interval histo-
grams, four theoretical types of distribution pattern were classified as exponential,
gamma of order 2 (T)), intermediate and indefinite type wich could not be
classified to any type. The distributions were compared with simple theoretical
distributions and the significance of the differences was estimated by the chi-spuare
test. In the LH neurons, the distribution pattern corresponded to the exponential
type during sleep, the T': type during alertness, and the indefinite type during
eating which was close to the I's type. In the VMH neurons, during sleep the
SUDs with a high frequency corresponded to the TI'; type and those with a low
frequency to the exponential type, and during alertness or eating the SUDs did to
the exponential or indefinite type which was close to the exponential type

8) The discharge pattern was found to be related closely to the coefficient of
variation (c.v.) or the mean interval. Namely, the SUDs with 3-6 impulses/sec
(300-150 msec in the interval) and c.v. of 1.0-1.2 yielded the exponential type.
The SUDs with 6-12 impulses/sec (150-80 msec) and the c.v. of 0.8-1.0 yielded the
exponential or I's or intermediate type. The SUDs with 12-20 impulses/sec (80-50
msec) and the c.v. of 0.6-0.8 yielded the I's type. The SUDs with more than 20
impulses/sec and the c.v. of less than 0.6 yielded the indefinite type. Thus it
appeared likely that the higher was the frequency of SUD, the more regularly the
neurons discharged.

9) The SUDs in LH neurons were increased in frequency by tetanic electrical
stimulations of the midbrain reticular formation and decreased by those of the
septal nucleus. The neural activity in the VMH was suppressed by single or
tetanic stimulations of the LH.

10) The feeding behavior was concluded to be well performed not only by
the reciprocal activity between the LH and VMH but also by the modulation
through both limbic systems and the midbrain reticular formation.



