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The Functional Relationship Between the Amygdala and the Ventromedial Hypo-
thalamic Nucleus or the Lateral Hypothalamic Area of the Rat. Tetsuro Yamamoto,
Department of Physiology (II) (Director: Prof. Y. Oomura), Department of Surgery
(II) (Director: Prof. T. Mizukami), School of Medicine, Kanazawa University.
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BIU REOER 0.2mm % 2hEhitgisil ¥,
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Fhizlyw FE2R-B—1), EEHNISICEC
DNTEORBIRBER U 72, & QICEBD LRI 2
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BRESNEI D, WBREFAIK LS N-BMOD
B ICIER T 2 KO BE I E» D, F72 VMH
T agahlc N-ERA IR B2R—-AD 6, 8iC
AeNbEHic, ZOETHICLITUIER 4 27X
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ZHR S — R IMBINIC B 608, —HRic{@gEric
TEAT 2R R AESOBRETEEN R LD
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1y Fy TRUMOBNTS 2 LEEINS, ThiE
L OFELD B IoDIC, AL Rk L BARE O FRE L
5NTHI,

AL BRI /-0 83 VMH =a—0 > O B
E: B5XE 120c/s THEX 1.0V @ AL BRI
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AX: 120c¢/s, 0.8V Tk &Rl Sv 2 ¥4 B
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BX: 120 ¢/s Bl ovz 4 2@z LT, EF
5 0.4, 0.6, 0.8, 1.0 BLY 1.2V & RlgiaE
2EFTHE., ZOFITE VMH =2 —ovOHES
HENRERZA ONEDL DD, BEOD4, 51245
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BH NG,

oy @ UMKRED
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EoFEIN I, X SICHE OV ZBAEENL TH L
LT 25 msec IWETEMEIN, ULrd REBEN
BERLHEMLLE B5K—-AD4-5). F£58-
BTld 120 ¢/s ORI v A A 4 2iKEELT,
BRF ORIBEERE AL T2k, TRbbEFLDS
ZhEN 0.4V, 0.6V,0.8V, 1.0V, KXt 1.2V
THE L7, 0.4V TRENBEORITS NS
0.6V TlF 42 msec DEIFT 1 a0 BAHERS
A 54, ThPEOWE TRESYOBENMERSE A
Shfz. L dHBOMENM LI L >TE
DOEHITEMEL, 1.0V TlZ 17msec THD7%. C
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WEHER BTN TE D, £ T AL flEic X

DTUHRREH SN ICBERES, BREBNKEELD
RBIMEEES € &850, BEERESRBuC XD S
WINIcMEL KT 2ICIIELDHEND 505,
4T Gerstein & Kiang (1960) ik %4 v 75w
ADMEERBEEMOHETEER O, $18bb—F
DWW ARFNE ALICEZ 7.HcREL, fEDA v
SNV RHFAVMH = o — 0 Y OBMNHERE LT,
WEOHEEAAREEEREL, o hEisme
3 3 7% normalize U7 (K, 1966; Oomura 5,
1966, 1967a). EHHERIIKOBY TH 2.
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5msec THELTH 5 &, HlE#% 15 msec DkicH
EUOEOHEBFRENRSH D, L bRl 50 msecic
DEDTERLTOBC b2, DD o=
5msec OESIIERBD 4,0 2% 1[H AL IThi
3&, # 15msec D #i%T W% 50 msec iTh 7z
DT VMH =.a — 1> O BRKEL SEIGHEMHE X
DR R TRT BTV BEMIRT 22 & BT &
. FRCOBRKIRESK-BicAhoh b BIE# R
17msec & IF1Z —HL T 3B, DFEIC 4r=10msec
TEHLT A% & 10~100msec i€ 72T, IED
FEMEZE S OEBRRENE SN, 4=20msec T
RS 20 msec TEQHBZEHIB LN, ZOMH
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BB ONT, FIBCRT BN RERTIOM CHEAAMEREHEL b D.

HEERIIEERD, WENIAREARRRRECE, BRI EBEKELRY.

[EegEs

® VMH = —u Y OBNKBRIETICRINTEY, COFITI SRR

BORELTO . EHIIASR

BEHEE 2B L DIEEL, LrHIEOHEMER 200
msec TTBIATVS. FT78hH AL FlEksk 200
msec FTIE VMH = o — 0 v OBENHELEHER
IOPIERTRFLEDOTNBECEERLTVAS. &
BIC 4r K% LT 30msec THELTA 5L, #l
Bk 120~150 msec Ptk FBEIRE OB B L
1o}z, F1o 4r=50 msec TlF 150~200 msec Pl
TREZEOHEBEREI LY, B 300 msec P
#% 500 msec ¥ THEOD MBEFREAETR L. #E AL
WCRIHIT 479V AMZ3& VMH =.—uvD#
RIMESHIT 15 msec OEBEFT, UL dZOHIEE
# 150 mesc fIZ TR T BDOTNA T EERLTY
5.

DI EOERD b N-BNEHKRY F v 7RO DT,
UL bBEEHOUEEELTHNS8DTH 5 LM T
%5%. 97HH AL 3 VMH o U iRt DB {R
ZHDTNBENDI T EBTE S,

2. AL & LH OBEICOWT

AL FIH(C &P LH OFHRERKL: VMH OEAK
QB AL Hiic &k 3 LH OFRBRIIREZETHE
BicEHLICA 2. BIRKCHONE LI, 6
msec DFIST Bib> 7 msec F5id 8 BRGNS 52
EL, D3WTHERICOAORRTEEE S DBk E
RHELBLIREBEs k. COBIEEROD & &
3% 200 msec T8 LU —AfIT 100~250 msec TH
27, Lpl, EORZEUDIHFEEE 2 FH N2

w7 K

AL—=LH

AL 1.0V BEREI LT LH KEEsh- 5
FEEN. W% 6 msec OB MRS (BiiaEERy 7
msec) &, AT DT 200 msec IKhH1e DD AN
EHEEN DA SN D,

LR TEhok. FMIRMERSIE VMH © N-8
PLicdTH D, BEBEECchE2E LTV LD
FBAZoNBH, N-BRO B 7~10msec I 5~
TETERL, ZORHRREMIE 7msec T, N-BHOD
10~20 msec (T { H~NTEML, AL 1T 100c/s B
%% INZThHBE, N-BRO BEDLDE (B4
X) MEFSRRASNEOHRERT 2. chbHDE

E D, AL HET LH KHER I I0HBIEER
i3, N-EfERLbDTRENWEEI OGNS, h
KL, DOAVERREEE S DBEHEEME, 100 c/s

BRlA AL TN % & MERRE RT LI THD
fo. FHESHTIE 0.6V @ 50c¢/s BEilE AL
KAz e DTEH S, »vR1amisd e LH 25
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AL 0.6V, 50 c/s EflEucxd 5 LH FEFHREN.
1: Bl v 21 o, SRR S I 230
T 120 msec HEOBHENNADNS, 21 7V R
2o, BEHEMNOIRIEZ 70 £V ICEK, 3: v
2¥% 3 2. BHBENORIEIZ 100 2V K1Y Z0H
WRERIIE 150 msec IKEE L, BETHIIZS0G TREIEEA
FDALIEDTNS.

3N D PIHRHERS O b & BEIRIE 50 4V T, Hft
120 msec OFHENBE SN (B8R —1), /R
2 aMATH 5 E ZDIRIEE BRI 70 .V Bk
U 120msec 21D (E8N—2), ¥5ic3a&d 3
EBAEMIBEIRIE 100 4V, HEEEIR 150 msec
iz, TR THIZAKTEERIZW DD LD
TIEXN, LAdI0IE250 &L ABHENIE
bt (BE8M—3). EBWIHHEEERSIZ v R
Z3arLiEas (8- 3) 1REDBEAILDL
NI3BERZOREBIZEALTHE 2 HBIT RS
OTVRY, Lad 2%, 3XEOLRETHORKRM
Bidlsoorz1a (B8 —1) OHBALALEDT
WISDDTY F v TRAEOMEERL o LIZE 057
(A%

AL O##E LH —a—0OQEMEKE: LHT
ASEAEEA &L T &, AL 120c/s BH]
BAMATHN, BIONRLH =2 — oY ERMEE
K EIc LT AL iC 0.8V OBFEBAESELdD
T, BOM—1iILH = o — 0 v HREMNKED
REERLTVS, FIM-2, 3EEHBMOD VR
HArzhFh2ad3a AL KA BT DEA,
LH =2 — v v @ B HEBENKEIT 220~250 msec I
bicoTimkl sz, cOMERRIEE 7TRICRL 2
AL BRI THER SN BHEEN ORI 200
msec ICREENI Z L5 iIcBbh 3. —RICLH==a

—o YO EREBNKERD EY AL METRE, W
HEINBC ENEhDk, BIN—-4, 5KKAHLND
LI, SLICHB v ABEBLT4IRL 5 A0
Z AL, BE 20msec TENBED HHLL SN
DL 100 msec £ DENFBOELZE (730
IVR) BB, COERFEOOL 350~400
msec BIBENBEOIHIS BN, <O 9 H R
AL BERIBI 2 ~3 Vv AD B & D 220~250 msec
I BRELBDTNE, €O &Hikk AL DRl
DAL 72 D RE Y & LH THEAKESRE S
N3t ot. COBRIEEREDECATHT S
T Eitd B,

® 9K
AL-=LH

100msec

LH = . —u v OERUENKEICNT 5 AL #
gk (120c/s, 0.8V) OB 1) HRMENKE,
2) BRI VR 2 ahnZ B & 220 msec DRYEHekk
HENMEZ I S h, 3) 33T 250 msec fHH
Hl, 4) 42MA % EEE 20 msec THELHEX
11 100 msec FIEFE L THEL TN 3. L L BHM

S OMENIEIBEBE 470 msec Kbt b, FREX
NHEDHBRMBEY 350 msec FMHII LTINS,

5) 136 afMAcd 0.

% g

BT & ICIEEEE & BPR T E8 & DR D ik d %
WEHESNREERL T A E0Vbh, F150EE
DRI AEBLZINC b IBHFINCHEETH S, Su-
tin (1963), Iki (1964) % X£¢¥ Oomura 5 (1966)
4 2 TREERIE L T VMH THREMNZ L
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vFy TRABNOWEEEDLDTHET EAHEEZL
TWa. L UE SN ERBROERTICOVTER
LWBEIZ LTy, 9abb@ikizotiskic k2
VMH ~OFEiZ VMH ~OD 4 v, A0D Hi AR
BB FIZL T 5D, VMH =.—-avZ0Dd
DICEBEZTEZLTOZDPEDED LRV, £CT
AEIZEIE S NABERENOHEEIC DV TRE %M
A THIc.

Krieg (1932)i3 7 v ¥ T, E&AEREHkELELS
BCOTHRMRROTRZED, FIGHET®S 20
LH ic# % Direct amygdalo-hypothalamic tract
DFEEAE LTz, DT Szentagothai 5 (1962) 12
CORMBEFHEL, 2 TI3 Stria terminalis 2/ L
TR THICE 2L DRIBEAEEELITNENDT
W3, X DICHED I EERNC R & RIR T i DRk ig %
#FH~, ¢® Direct amygdalo-hypothalamic tract
AR T EHIMUB IS D TRIEL TR B X DI s
Z 508, EEICIE LH I TR IERIcii 120,
SMAE S DA~ & LH 2B L, SR TS
HBVRFVMHICE DTN ELTNG, FEDER
T N-BEfsERTHPEARKD Wik 5 b o b
U, VMH O TERIESE ST L3 Z D
53T S LEEbNSE. ¥/ Cowan 5 (1965) &
5w MT Ventral pathway (Krieg, 1932 @ Direct
amygdalo-hypothalamic tract & Bbh3) &,
Stria terminalis @ 2#R{ERMICKD, BZE R
RT#AEEIN TS ELTED, Valverde (19
65) I L1id, Stria terminals 7 SO, F 2
ZDMD BT { 5NT 7 v O FHHEI
BELTHWAEHEELTNAS, L»L Knook (1965)
125 v bT Stria terminalis 7 & D#EEE VMH O
WREx%BO LT, E# VMH IcASb DI FEHIC
HFELTHEENDTNSE, CDEDILT v P TR
Ventral pathway 7> 5O VMH IZE2TW 5
EWZ BP%, Stria terminalis > 5 @ FR#EN SIS
HNC RES—B L TNk D> TH 5. Izquierdo &
Merlo (1966) i Z v +@ Medial forebrain bundle
(MFB) ¥ L <, Zh&bs UEkh/zE L MFB
FOBMOTETENATHEL T, TOREHEEIT 0.6
~1.0m/sec THHE LT3, Koénig & Klippel
(1963) D#HIEH 5 Ventral pathway D ZRIKTH
% AL & VMH Mo % # 4.5mm & #EEL,
%70 ¢ DR RIE LH GRS S JERICOGRIE & /2
%z & (Szentagothai & 1962) %2 L TImEEE
% 0.6 m/seckIRELTH 5 &, AL Figic £ 2 VMH
DHEFBMOWIHITH 7.5msec L7310, SEODEER

%

THON N-ERNOBEE W N—HT 5. Fi
DX Sic, Stria terminalis 1T X 2 HRHAZ TG #
HEEIIZIE D& b LT L, Knook (1965) DI
BHLTOB LT hEpifiiE L VMH ICAD
CATORNC &b, CORKEEDTREREGY
Fou FREELN (W E N-BN) HELhECE
F#ZZ2 i1z, Lad Stria terminalis > 5 DM
RO E X3 Ventral pathway ORHEEIE X D EO
EHEEEN, CORKICEK DT VMH ICERENST
HINIELTD 8msec DI TOLE B ERFT
b2 EBFRING. ULOEMARL, N-BHNE
Ventral pathway OFHERKIC I 25D E b S.

EI1X-BlcA LN 5 3msec DEEIFO N-ELL
O FFEIC H5bhd L UL 8msec D EiFE D
B, TNREIN-AD N-BNOKEF 8msec IC—
BLTH3E. L L LLChOROBRSI DV TIEIHFE
KENICUPRETE AL DDT, B2&Eblil
LIV AIRNDS,  HRERRORRE (1.2V) O & &ic
oo &, TBE—BEOHSOIEIPICENLT S
CEMBDRT ELENS, AL USNDEREANL
THIBL 72 EH, BV v+ v FREHRMED 1E
BENEHODLTNE dOhd LR, T b
D 7.5 msec DEFEMELLER—HLIWVL, ALD»
5 VMH ~i3 MFB & ROt & 288058 5
LS REERHFTRS O DT, FOREDRE
BckzbDhblL N . T4 E O VMH =
2— 0V OERKEDER T Iid & 15msec O # I
T 3msec BE O ORI BELN L 2. Sutin
(1963) D x2DEKTH, FbhiE» 5 VMH ~0OF
FEBRLDEREIZH 8~10msec T 3msec DH DTSR
27z, LixL Tsubokawa & Sutin (1963) @+ 2
@O VMH = -—-uy O BKECERTIE, KBS
DHDIF 10msec DEMETH 208, HBUCHNT 4
msec QEFOSDBHELNTNS.

Sutin (1963) i *# 2 TR REIC X 2 VMH
RENOBEFAIC L 2EMEREL, € DAAHDE
ETANEBEATHLTV . COXIICHERENDMN
NERSFEHEEL, Z0 focus & FH~ 2 HERME
E (Andersen, Eccles 3 XU Loyning, 1963) O
£2iT, @20 & UBHENEREEER TN
TREEFHOEWLEMNIHFOEINE SN, T
NAEFE LT local afferent fiber (LOC) HiBkT
CAs O EE#AMITIC kg v T 2AENI RE
FTHHEBEO—FELLT AN TNWAS. 7/ An-
dersen © (1964) (TR MMIED 203 RINBERIB
T, BRETELNS NI 503 P-oWE
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WRiCcOFEEZFERAL, BEFAREG TR EES
M L ORI O EN GG A2 EICH <. 2L T
N-J5id BB = = — B VO34 2 BEHS v F v
TABNTHY, P-EERRRE =2 ~ovicicnd 3
vy FRENMHIBENTH S C 2R L7, BET
WD & ic, BESNEREENTRERL & CATE,
D& D IRIC R D OFEFREN D SAIREE
P, ZFOMAEDOFIET ZAEE SO 2 BERD S
R, U LAEOEBRTIIHEE, LUK
Wi MOSTAHENZICE, B AELSLMLS
BERHD, TODNMOBENOE BT 2ERE
MPBHTEBERD, TOXHIRBFELTLC LR
EACATRETH DR, R AL HIBTH N LHH
ENFIRONIEON IS A ALEIR, HEFWET OB
#TREINLLDR. Lk LBEBOME SRR TH
BRADE T AH D, HNSIRED N-BAMEDS
NniZLw», VMH OhLTRADRIEELRD, 5T
PELLHOT VMH 2E@ L cBic/h&s s & (8
2K »5, VMH DESOD level ic N-EHMODIA
BpsiEELTOIVERDNLS.,

100 c/s BEMlEoE AL A TH 3L, N-EAR
MEBRSAR LU GE3F) 43, ThEHB v 2
LT, NE N-EAOREE 1.4mV 2LEIC
K& 7359 Plateau BT B L HiICiEDic. T
nE VMH = o — v VBt AL Bl R R E
level MERICEHRINCIHAE SN Ic/cHTHAD. &
72 ZDETHORERBIEZELRE{E2TNSL
LOEIMD 2& 6 & K ohid bbb, i
AL Bl Cc VMH = —n v BiC KD £330 &%
VB DRI &N, D2 OB/ I8
WhetchtEion3, LlEOC EHS5TH N-BN
Ry dy PREOUEA S DEELONED, KITGE
~N% PTP QEBRIOESIKHEILIIATHAD.

Sutin (1963) @ A 3D EERT, REEEEZIM
W4 10c/s THE LT VMH ZFHREMND P.T.P. %
PTG, AEDS v POEBRTS, HARICRT
LD wERE PTP 2RL7c. LHL 50c/s TS5
sec [DOEBEIEDH &, P.T.P. OFHEZRI 10c/s
T 7.5 sec I D Ehic { 5 N-BRNOHERIZK
XL EOTV B, AL DO THBEHOERENS LN
T35, COEMHERZ 50c/s Tk O Fd &b
BNHEIRS S S, EDDBROEEDORA L
R IC A S DRIL D1z, £ L CRMICE {hi,
LB REBOZINOBRETIE LN EELD
na. 2OX>i N-ERIZ VMH @ level IC3¢4:
FHdh, MEBLY PTP OF&BLHLNET &

oy Fy TAUBNTHZ EHRTE S,

PR R & ICHR T CR—RlIcy & » 2%
AL TO FIEEFIT 1 BT S0 &8 £ (K
., 1966; Oomura 5, 1966), i LD X5
AL BZeHIET VMH = o — 0 v OBNHE S TS X
N3ZERINTH OO TEEEEERL:. £5
Micmd L Hic, 120c/s BflE AL KA /o & &
VMH = o — v v QBN KBEOREERIL 17 msec T
by, FLAERTHMRIIEVMH =2~y D8
Rl BRI & ORIOEE BB AEFB U cds (856
) , #4552 T 15 msecd & T A5 5 IEDHEBERE
BELNTODS, L dbEDHENDOMEREIZ150~200
mseciCH 1 oTIN3, ZDZ EiT 15msec DEHE%
2T VMH =2 —a v 25 U, U & 150~200msec
OMBNHELREHINRPT VT EERL T 3,
—FE#E 3R —5iTRL 7z X 51T AL IT 100 ¢/s BERIEL
D8V 2% 5 A TS, NE S fe N-BEAIT B
12msec T Plateau % Bk L, Z4id 50 msec #i
Z 0Dt 100msec DFFZER TS & O level ICEIE L T
B, ERNESh/: N-EMDOLEBITH 150 msec
THoMk., TDXSk AL Bilgic k3 VMH O
T N-BRIE VMH = 2 — 0 v OBNKEDEE L 2
VIR EER RO BRI BRBEICIT—E L THRRY, Ly
UN-&{it mass response L CVMH =2 —a >~
PO A DRAMES 5B BIREO SRS
LCEE LT3 EEL 57551, ChdORMBHK
FEF—HLTHEREARBLTEINERDNS.

Plbak~r- B4 DEBRIE, §70bb 1) N-BM
BEEBVMHICIBRLTEY, 2) BEMMNERSR
%#x&L, 3) P.T.POESGAERY. Fi 4) AL #l
BT VMH = . —orvO HREBENEES DFlEh
BBIIAEDHBRTIRA ST, 5) AL BRFHT
3 VMH = —-n v BNBERIELEZ EE IN
1208, BRI CRFAENKENBCS., E5IT 6)
AL BRI TRE SN2 VMH = 2 — v v BEHED
W & RN EHE RS, AL BEMT A 5h7c INE
N-BNOERF & Z O N-EN ORI & 3E 87
3, ZhbDT &b, N-BNEREYDRY 7 v 7
AENTHZEERTE S, DT 343 T VMH
=2 —uyOEREHENKEL, AL % 50c/s T 2~
3sec MIEFBEHIT 2L, O BIU TDHK 20
sec (BN EMHESK 2 fSicEmML i th b
FEENC ETHD (Iki. 1964; Oomura 5 1966) .

AL Jiiiic X0 LH g sni BEEMET VM
Ho N-BhECcTEY, BRERNICINETEL
TOZOLBHNITOD, HEiE 6 msec BXU Hk
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MIZE,M { 7Tmsec T, L bERNMERSRER
IBNESWHIGE S35 EliEhs, The BiIR
DRBEATHBE BbhE, chic KLU TBHELR
IEEREIREE @ D ALY 200 msec 1T Bsb DT, M
BERRERTELCAHDLYF v PR SO TR
WhEBLILNS, ¥ lH=a—-vYD g HEHR
REFCEBIE 120c/s, 2~3,9VvAD AL BEEIC LD
T, BIRITRT X5 220~250 msec FHmEI & h
3, E#oc &, 27T Iki (1964) % Oomura
5 (1966) b4 DTS, DK DI IEVIHEILY
Fy PARMESEL SN DM, R IOFKRANICHS
3 IPSP (334528 150 msec DESIKH 22T
EEINTO S DS (Andersen & Eccles, 1962),
vy TABIMHGEZL S Z0T, MEEHEORE
720 TRINVEHOBEOX BT RFETH 5. LI
UTHERENOBMERSIE LH = » —a vy H %k
BN T D RN IZIZ 3T 2 C L S itk
F o FRAENTREPA S, UHLAESLESDIE
HWERICH SN D X, FBHEEEL T &R
IR U THIEIC X SO THNBE DR 1A 512
CETHB LhrdbcdEE, LH =2 —0vOFH
3% SRR 2 IFIHRASIES T 5. Rl
AWMLY S EORFBGRELANET L, 2Ok
MAHESFES SN ZEENS OB EBLELIE
ot TOEIBELTIRZEL G50, 1) Sei-
zure D, 2) N-BEAE OB, 3) TR
WE?LH =2 —0vOFs, 4) ALKBICXDH
& LH = 2 — 0 v OHEAKE & §RMEARE
Ll ma—urERICTERENBIONS. L
L, 1) @ Seizure @ FEICDNVTE 1.2V ETD
FIEEETIE, AL OFBNIZTE THRrDI X IIC
AL B BT Seizure BHEAT HX IR LB BHD
2L, TOMANTORBHREEROTEREL I
DTNBEHE HBRE INSE. 2) OF4A, LH ATH
N-ZBNHBELNIEH DI &, N-BRAOERKIIH 8
msec TLOBMERREZRL, plateau L35 ET
D BiHs 12msec THDZ &, F/ 120c/s AL
BHMT VMH = 2 — 0 v OFRMNHEIIEE 15
msec T 150~200 msec i 7z D THHFIN,—F LH
= o — 0 v OERENKNEL BE 20msec TZD®%
100 msec EERF INBDT, BIF 5L RKEHEH
DET N-BRICEIDTHREINS EIXEL 2,
3) It2WTid, Cowan 5 (1965) FREHHE~D K
CEBEED S H—IRiE FIHRR TP 5B D, Stria
terminalis & %\ 2 Ventral pathway % B2 CTHE
BEKO P PO ACHE DTN S EEBL T

&

V3. LU LHDLZDX SR~  $RiEbsH
BETHIIE, BEINILHE =2 -8 Y OENKER
FTHRIBIC L2 00 b LIRSS, 20msec O
BEOBEBRE 1 PO EETESTHSH. 4)
DAEEEHIC DN TR AERBROES, BAREOKR/NC
FBARBBTEROL, BHEEE» ORI TER
V. L LEZ S OfoER (LA NEF,1967) THE
FE&Nfkdie, LH wiFdil b 2@E0= 1~
o YBSEELTVS., T RLLEETL—HD= 1~
a v = —-avEmEiLicd, 00
KHEIL B DTN E =2 —aYThHE. DT ELD
COXINIFBPED = = — v VIFHEREICESEL T
NWBEOHE LAY, TRbs AL 5 LHO= 4
—aYAEHFEERRICEESES TLbb=a—0
VEREIEZERNSIONELELOND. B9
M4, 5iciaohbdkdic AL Bl 20 msec T,
#7 100 msec fHFEH SN TN S, /22D &S LHE
FMEBNREOMEBRREEINTVS (&1
FIN—2L5). COMFMHOESIIRIBEERDS
RELBDIIHEHEZONBEH, AL 120c/s T
R rovz2a (FIR—-2) L322 (BIK-3)
TRIEENBES TR, 42 (BIM—4)
W9 5 EBNMERRE SN, »OoMEIERIRERIC
BOTEY, /2523 FEIN-5) &95&, BN
BEIZ 4 0v2DEE ERBICHEF SN TH S0, H
FREEEN ERABETH 3. ¢RbbUEDEET
AL JBIC XD TR HESINIRHBO D EBIN 3.
Iki (1964) O F 2 DEETIE LHDO21 = ~—nvih
17= = — a3 AL OFEHE T 5 Sk B s e
SIS, 2= —nrE{EEINT, Bho2=
a—uvi3EBEThH ok, £/ Oomura 5 (1966)
DOREBOERTIZI LHSS= o — o v h32=, — 1 v
WHEIEN, =~ BMEEINTH S &2
LT3, TOXHINEEMLDS AL KX D>TRER
N2360LMEES Fh=o—uvd LHILHBC
LIIMETHI» L, AROERLLEEELE T
DIRHEE AL RIBOBEsE L, Lrd Hitsh
ALMOBELH = o — v 2 MET 20 TRISOD
EEZ NS,
BETRICONTHKIELITHL L, FhpkEs
KU VMH BETEHE & 2003 Eds s ¢ Do filnhs
LHEE XTI % (Green 5, 1957; Morgane &
Kosman, 1960; Fonberg & Delgado, 1961). ¥
7o AL Rl < EE&EL RSN Y (Fonberg &
Delgado, 1961), EADTHNIE HEOIOEBEL
TENLC LT 2 (BEFE, 1965; K, 1966 ;
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Oomura 5, 1966). N >DHEED, ALRO LH
B 3012 VMH 1272009 2 B O Rl 54 BRI
TELDEEI BN,

= #

BL-FVRBObEIC V4 A2 -F Ty P&
WT, FHEEER (AL) & SRTH O B W Ak
(VMH) &5MUIEF (LH) &ORBBREFRER-C By
WEAEFAL THEL T2,

1) AL © 0.8V HEFH#ic L2 VMH OFRE
BRI 8 msec D EHEERN (N-BH) T, £0
P RI24 17 msec TH D7z, L% X% 3msec
DEBBEOREENDOSDIE DI, COEETH
¥ 8msec DL T AISTMMd bbb EsLIiE
LiIdEEI N,

2) N-BNORED K& &4 RBEFMICHNTS
z &, BRTHEANRK 5 88 Sh 2Ly VMH
WTER L ZEBNAHNE LN,

3) 0.7V, 100c/s BRgE AL It BEZTH 3
&, N-EMRINERSKEZR LA, & IcEEo v
A% 5 afiilcBEEe, WMELE XL 70 N-EALIEE
% 12 msec TH 150 msec iR 7z.

4) AL i€ 10¢/s T 7.5sec [l H B3I 50c/s
T 5sec MIIERAINZ 2L, N-BNMITEH T
Post-tetanic potentiation #/RL 7.

5) VMH = . — v @ AREEBNIERD 254,
AL T 120 ¢/s B ORIB v 2 4 2% 1HELT
1.3sec TELIRBELTEL 2. £ L THB VAR
Fl& VMH = o — v v QBN ERTIOEE AR
BOERtE L, R 5 15msec THEMEDDH BE
O MEEHEEA B SN, 1 id 150~200 msec fHELO
Jo. Tibhb AL o 1HOH#ic kY VMH = 4 —
v v Z#EE 15msec TIGU, L2d 150~200 msec
BRSSP TVE EERLTO B,

6) AL MBI XDTBZ 2 N-BRHO FH i HE &

VMH = 2~ v ¥ OBENHEDBRRIC DO TRE I

Z, N-BEf BEHg vy FRENTH S & R
Liz.

7 AL Hl#ic X >7T, LH IZiZ#iE 6 msec TH
B 7 msec DWW EEMEENICHEN T 200 msec
DOERISREE b DBEOD AVENSEGSh. T
DR ORI LH = o — 0 v O B SIEBEL
TxEE AT AL HiEIT & b —fRiC I S B R &g 1E—
HEU 7. 972b0b LHSEREMIMENEY & v 728
MNTREBOMAEHEEI N

8) AL BERUM TR v AR L, LH =a

-0 YO EREEENREOMEIIARII AL, L
URIFFIC R 20 msec DOEEET 100 msec Kb
DTHNBENFEGENE C EBLIELEA OGN,
CDBIDONTERENA /2.

9) AEEEEEER, MRHISEIEER B XU AER »
5, AL {3 VMH oiEficxd U TEEETHY, LH
I Ui B GRS 5 EBA N 5. BETH
B ED NG 3HESHELIC/ERAL S D>THEZ
nTWn3EEEINS.

T 2% 5 ICBRA R AT RIS I iR, #IBBE 2 boorc £KE
e BEHEANB IR BREERLEY. ¥ &X
B2 ER A S SR BT R WO RE—RATEIR O BIREE,
BB WRARLET. ¥l o lBhE, HRmTEbL
DIl EREEERIIEECE S HEERL, KE0 #ROH
OB LEALER U i 4. AUFRO—EIL 30 &R
AHEMRR, AR T L UREREED 7 S Mt
%8 (DA—-92 —557-FFC—-37332) DB LDoTWET. B
{E#oBEERLET.
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Abstract

It is well known that the ventromedial nucleus (VMH) and the lateral area
(LH) in the mammalian hypothalamus are an important center relating to the
neuronal as well as behavioral feeding mechanisms, and are further modulated by
the amygdala, one of the limbic system.

To understand precisely the neurophysiological relationship between the
amygdala and the hypothalamus, the present experiment was carried out for examin-
ing both evoked potentials and wunit discharges in the VMH and LH to the
stimulation of the basal nucleus of amygdala (AL).

Adult Wistar rats under light ether anesthesia were used. For recording
evoked potentials and unit discharges, tungsten electrodes with the tip diameter of
about 50# and tungsten microelectrodes or glass pipettes elctrodes with tip
diameters less than 1z were employed respectively.

1) In the VMH, a single shock to the AL at 0.8V generally elicited a negative
monophasic potential with the latency of about 8 msec and the duration of about
17 msec (hereafter called the N-potential). In some case, the N-potential of the
latency of 3msec was evoked, but with a clear notch at 8 msec on its rising phase.
Being unconstancy of recording, this N-potential with the shorter latency was
not dealt with under the present experiment.

2) When a tungsten electrode was advanced perpendicularly from the surface
of the cortex, the N-potential began to be rocorded from the dorsal margin of the
dorsomedial hypothalamic nucleus and became the maximal amplitude in the
middle of the VMH.

3) The N-potentials summated and gradually increased in its amplitude by
several volleys stimulations of the AL at the frequency of 100c¢/s, 0.7V in inten-
sity. Especially, by 5 volleys at 100c/s, the summated N-potential attained to a
plateau with the latency of 12 msec and became about 150 msec in the total time
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course.

4) After tetanic stimulations of the AL at the frequency of 10c¢/s for 7.5sec or
of 50c/s for 5sec, the N-potential elicited by single stimuli showed a marked
potentiation in its amplitude for approximate 10sec or 6sec (Post-tetanic potentia-
tion).

When the VMH neurones were firing spontaneously, it was sometimes difficult
to discriminate unit discharges driven by the stimulation of the AL from spontaneous
ones. In those case, to obtain the precise time course of driven discharges of the
VMH neurones due to the AL stimulation, the crosscorrelation functions between
stimulation pulses and unit discharges (Oomura et al, 1966, 1967 a) were calculated.
In this correlogram, after 4 volleys at 120c¢/s stimulation of the AL, significant
positive correlations were appeared at 15msec and continued for 150-200 msec
thereafter. Taking account of these values, it will be explained that by the AL
stimulation, the VMH neurones are brought about to be driven with the latency
of 15 msec and then with continuous firing for 150-200 msec.

6) Taking account of the relationship between the properties of the N-poten-
tial and the firing patterns of unit discharges of the VMH neurones by the
stimulation of the AL, the N-potential was concluded to be an excitatory post-
synaptic potential.

7) In the LH, on the other hand, by the stimulation of the AL, there appeared
a slow positive potential with the duration of about 200 msec preceded by a sharp
negative potential with the latency of about 6 msec and the duration of 7msec.
Since the duration of this slow positive potential was approximately identical
with an inhibitory time course of spontaneous unit discharges in the LH neurones
by the AL stimulation, this slow positive potential was assumed to be an inhibi-
tory synaptic potential.

8) The more volleys in number at 120c/s of the AL stimulation increased, the
more inhibitory time course upon spontaneous unit discharges of the LH neurones
was prolonged. However, in some cases, increasing in the strength or the number
of volleys of stimulation induced first unit discharges with the latency of about
20 msec for 100 msec, and then brought an extremely prolonged inhibition upon
the spontaneous unit discharges. It was presumed that the driven unit differed
from the unit spontaneously dischaged and further that the latter was inhibited by
the former.

9) From the results of the present experiments and those of another anatomical
and physiological experiments, it was concluded that the AL has an excitatory
effect upon activities of the VMH, while inhibitory one upon the LH. The feed-
ing mechanism will be performed more perfectly by the AL modulation.



