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Fig.1. Evoked potentials recorded at each point marked by a dot in the
transverse section of OB (obex) 11.0 by electrical stimulation of the ipsilateral
vagal nerve in the neck. OB 11.0 represents the plane 11.0mm rostral to the
obex. Horizontal positions below zero are designated as H —1.0, H —2.0, etc.
in millimeters. Lateral positions to the left of the midline are designated as L
1.0, L 2.0, etc. in millimeters. PBN], lateral parabrachial nuclei; PBNm,
medial parabrachial nuclei.
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Fig.2. Evoked potentials recorded at each point marked by a dot in the
transverse section of OB 12.0 by electrical stimulation of the ipsilateral vagal
nerve. OB 12.0 represents the plane 12.0mm rostral to the obex. The axes and
abbreviations are the same as in Fig. L.
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Fig.3. Evoked potentials recorded at each point marked by a dot in the
transverse section of OB 12.0 by electrical stimulation of the ipsilateral vagal
nerve. The axes and abbreviations are the same as in Fig. 1.
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Fig.4. Evoked potentials recorded at each point marked by a dot in the
transverse section of OB 12.0 by electrical stimulation of the contralateral
vagal nerve. OB 12.0 represents the plane 12.0mm rostral to the obex.
Lateral positions to the right of the midline are designated as R 1.0, R 2.0, etc.

in millimeters.
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Table 1. Latencies and amplitudes of the initial positive waves of the evoked
potentials of the parabrachial nuclei responding to the electrical stimulation of

the vagal nerve

Ipsilateral Parabrachial Nuclei

Nuclei No. of samples Initial Latency Duration Amplitude
(msec) {msec) (V)
PBNI 5 12.4+0.5 25.6+4.0 173.2+53.6
PBNm 6 9.5+£0.8 26.5+4.0 206.5+95.7
(mean-+S.D.)
Contralateral Parabrachial Nuclei
Nuclei No. of samples Initial Latency Duration Amplitude
(msec) (msec) (V)
PBNI 1 16.5 26.8 106.0
PBNm 1 11.4 25.4 118.0
OB 11.0 0B12.0
Contra Ipsi Contra Ipsi
N 1 2 378N\5
/z . Lo S
f@' '}\ PR Q\\
1/ T 7 o
I

Fig. 5.
OB 110 and OB 12.0 by electrical
contralateral vagal nerves.
first positive waves.

Distribution of evoked potentials recorded in the transverse sections of
stimulation of the
The following symbols represent amplitude of the
*, 50~99, V; e, 100~200u V ; e, larger than 200 V.

ipsilateral and
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Fig. 6. Potentials evoked in PBNI at stimulus
intensities of vagal nerve increasing from
above downwards as indicated to the left.
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Fig. 7. Potentials evoked in PBNI at stimulus
frequency of vagal nerve increasing from
above downwards as indicated to the left.
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Fig. 8. Evoked potentials recorded in PBNI by double electrical stimulation of
the vagal nerve. A: Evoked potentials in response to double stimulation of
various intervals. “Control” indicates a response to single stimulus. B: The
vertical axis shows the ratio of the amplitude of the initial positive wave in
control response to that in the response, as percentage to control. The
horizontal axis shows the time interval between two stimulations in

milliseconds.
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Fig. 9. Evoked potentials recorded in PBNI by stimulation of the vagal nerve
after intravenous administration of thiamylal sodium 20mg/kg. A: Evoked
potentials recorded before and after the administration. The time after the
administration of thiamylal is presented from above downwards as indicated to
the left. B: Amplitudes of the initial positive waves after the administration
are shown as percentage to control.



762 FA?

SHRIE DB E, VB MEK OIS 030 B
11.4msec, #RiEiZ 118.0V TH o7z,

R EERESARIC LY, BRORIGHESN
PUBCREERLEEL, RICOMEERELIL.
FMEFEEED T E, 0.6V TRIGHHIEL 4V
PETHLRPREOBRKEIRD > ah» o7z,
15Hz Y EOBEERMTRICIEA SRR >T2.
SEE 2 BRI HL T, 2R X ABERRICOW
BARE M 13RSI 20msec THIS THBIIED SN
400msec THEIFREWEELE. ¥4 7 3 7—-1Y
F 4 v 4 20mg/kg OFBIRIESIC L BRELOY
BRI s S hFELEE 3120582 B L 2.
&b PBNm TORIGOMEIX PBNI TOZzh R
BRCREO O TH Tz,

# =

HEMRRLTRRLBERBRRCIBT I L
Langley® 12 & W HEST & 1, #OMEZIEAFER, Al
% »3IIESE (thoracolumbar outflow) & 3 D12 %
L, %EIXE s & UMlEE (cranio-sacral outflow) &
DHZZLTHS. HEMRROARDOERLELRE
Beh, AEOMECE N EROROEME, —&
DOEMERrRZO DL Ehk. L, REH
B, OREWEESZVIBEEES CORBEREC
3, SEORLMEGHES S 2N, BERIZIZZOH
OFOERS L EATHOMRCH D, HREEREOSR
CROLRESDIMEENZD L.

SRR AT T O AR IO, BRI & S
ADEUMRE &, RS L UCESABOZRE L RE
THORLERESSCEELMETHD . T OHEER
BT bz D, Bk, WSO8, BRI
CEESRBERL TLED®. 220XREMEET
BT 2 iR, BRI OE T T, —fITH
51,0004 (HEERHEAL, 0004, MEAEIRHELD,0004) T,
D3 BROEBREEILH 32,0004 (BBEREE4, 0004,
FERRARIE28,0004) LHMESNTWLE™. 22 DHE
MR R I & £ N 2 IEEEIRAE D 9096 1 — R
AJ7 (general visceral afferent, GVA) #R#TH 5 &
2562 Thbb, XEHRRTIIELERE S
DL ROEBHDFHHNE L, FOFEOLMITEEN
Ko k3w —ikH A S (general somatic afferent,
GSA) L H 5089, 2L LTATASB L, KE
RIS E N3 ROMREO KIS GVA BRETH
3%, Pattonid, & 7 QBHER, KEME, BLU
BRERORLEEFEREOER 2, AlmRE
3~4pum&8~1lluym D QEHDE AT T L%E,

x

KEMBIZOWTIZ3~4 pm KEKXKER2RT HIE
HOERA N T LERL, REMBEOER LTS AR
BEEREO N LT 3 bl

REMEROEREOFEEE DL T, 0.95,
15, 17, 66m/sec (Middleton &%), 12, 18.5, 80m/
sec (Heinbecker®), 2~60m/sec (Paintal®), 8, 13,
50m/sec (Anderson & ¥), 16~80m/sec (HH™) LD
&EH5D.

HAEFROROERS T 2HEIRE < H 3.
B L~ Tk, Anderson & *VBERBMEEHNT
BN, M Cajal %, = XHEHEEK, NiE
# NAESOMIOERET /AR, B, BLU%
EMEESHEEAN~ORHE ZEHL T 5. Cottle
59 2B IR O B IEFER DB &, Morest 5 Vi3fg
R EADRE 28E L T\ 5. Rhoton 5%, Kerr
52 FAAREEAARAOKRFTEERL T
3. BLRLTIE Allen® €L EY M ERVLEY
EET, WBSEERIE o E PR ER & B TRRAR
HLTWAZ xR LE. Car 5¥iF, tVYY0L
MEEE R 2 AR L T E N EEK O L TEX
BEMEMOEL DR S NIEMTHRE 2msec OF
REM PG LB TESCRERT 2 LD EHELT
2% . Bernard * i34 2 OBERWEOWHE LT
BERABL, EXHEFTAEZOFRANCKEEL Ty
% L L7z, Norgren %935 v M OIIRE» S LT
T 2REERSFAAOBREF TR s T, A,
—ER IR O RRRE SR (BRI A RN
# , parvocellular part of the posteromedial
ventral nuclei, VPMpc) 2Z3 2 Z & %FEHL .
King®™, Loewy 5%, Mizuno &* i & 2 OlRE»
5 PBN AO®REEIEHEL . FHL VTH,
Dell &% R0 23 hfi@kkis, FLKEE THED

12~1l4msec DHERBEMRFILHEL TV 5. REK VWV
T, Dell &% »3% P {HI BE Bl B (posteromedial
ventral nuclei, VPM) TS EHE @ Eoh ol T #
EOEVLWERBEMEPIHL TS . Morest?ld 3230
kS VPM A0S 2 # L T\ % . Mizuno
5% 3 PBN » & VPMpc ~DEEEZH 2B TY
% . %72, Beckstead 59 3HZ» & VPMpe ~O
EERHETEL TV, KMEE TR, Car 598
FIEERE OB THBADEH BT 5. Bailey
593, RAEHERIEES O REOE( F IREE TR
LT\ 5. Siegfried*® ¥ [FEHRIZ TR R RIS
JBRMEELE®REL T3 . Yasui 597 i/,

VPMpc # 5 5543%F, 2587, 35EF~ MRt HE
LTw5. /T, Hennemann 5953 F# -7




A 3 HFERE R LR OGRS B~ O &5 763

AR TE LRI L 2RO/ MEBNIE, IWTHPH
o EEAEAORHEERL TV 5. B L
CMEEER, BIXUBRBICS Y T AR L Ty
rel7.

D S DRI OV TR IAEITRELD
FEr90hs. IHSOMEBLTLE—BLAL
EEEATVS. MREDL ORI ELTOED
LODEBIAETESL. T bbb, O - XKEM
gyaESY - FHPHNMIELE C, ARSR~30ER
Pz a—uo Vi, QSXWRENY - EEHR
¥ BT (Fheh, HIBE - BIEH - T %
F¥ET2) BEOER = 2 —0 VB, @QTUMEOP
Wi, £ RGBSR, ORKTE - BitEL o
ML EE LR (basal forebrain) $83, TH5. ZhosdD
g, AN, RERRAE, BRI, R EMBEEXD
Y= —a rbHEINTHD.

REEBES I EREO WO v~z B
7, FANB A B 2RV B =2 —u YO RE
Th Y, BE, SMU% (PBN]) L Wl (PBNm) 23X
HMans®. PBN BHIOWRETEROPMZEL L T
BEEHEND LSk o7, 2T, MEZLOYRAIZEH»
HT 2 WRER O MR RHE I BRROWRE I C EE T
LE&NTWA, Norgren 535 v b DR
e FTTAREERNE QO BHREEF (pontine
taste area)® (PBN &z 3) CH#INLTHS,
FEeLTRHM, —SiRNROBRKKEE @EKEAN
FRERIE NRREER) (R T 2 2 L REEMIL 7 . IR
25 PBN ~AOEERE (F & LTREME) &, 7 v
FEODED, AP AT HEEH &N, A2
OMEZIIEEL L CRxAO PBNI & EHE D
PBNm ANESHRHEE XL L 0wWIP. &2, Iv +OD
PBN —a—u>rpiizik, WERE»SD AN EHE
BOXEMED» 5 DATTHERT S bO0H 2 L HE
ENTn5ED,

Pitts 5%, % 2 T, EBOBTRHE LT, 1§
RN R R D EEN M & b 72 & T RRIRERET RS b
ZrEBLE. KPE® I PBN KX 0BESHBES
2, BRSO BRNBEOELEESEL, ROV X
LG, EFEOREWRFROERKE Lo TRERENT
WwaeL7:.
ERBCHEHXEMEOBLAB I L > T, PBNI
& PBNm B W THRENE -&— B0 3 HtEs
Bonr ™1, 2, 3, 4, 5). WHEEEKOILS
L2380 #R: PBNI Ti212.4+0.5msec, PBNm T
1X9.54+0.8msec Th -7, TDI Lid, EKEMHED
EXHBuz Ly, ABCEECRAAEEZENL 2

PBNm TR & SHAUIRZ %2/ L7z PBNI TOR
IGHSEEkE e E 2 o505, PBNm £ PBNI TO
REOHEDEREEFNERIIDVTE, 2408
FEOENSRD sz, ME, BEERNBINT K
I, EEE 2 FEFEIC N A EEERLE CAENIER
BHsNLMmo7z. BELD, KEMROROERS
B, MEPEIREE AL, FRELRE S R
PBNm & il PBNI ~, IR A 5 13 [ Rl
PBNI &5l PBNm N2 EE LTV 3 LRI N
3. 4 TWIBEZD > PBN A0S HBEA
AL EIHSL< D D2, EHEEMED S
PBN ~DO#HEHRRELE DI nw. iz, 242
FEERR MR D PBN ANDKS 2 EREEEN R
FIZRBLEHREZ2WESCBbha. 22, &
WF Uy EFELTWES, IhEBRELZITIWEE
BWTEEBBEBLH~RAAT I LEEHTHD. &
7o, HBECEEES FICBET M ERET AL
B FirL <, 207 PBN TOBSREEENRE
BhnorEflans.

iz, WHET W, MEEORALETIIONVT,
Kalia &®® Ciriello 5%, Nomura & " 0O#4& % #R5T
U, FEBEM O e o0 1T 1 EARMY 4 i e b D Tl
2, NTEYL— R VERL—-RED I LERE
FL T b ™ kK E R & RIB L IR A & 55
RBEMEEEL N, ZOUBLENDEBRI 2.8
msec THo7:. FEEBTESNLT: PBNm TO RIS
DX 9.5msec TH-7:D T, MEHE L PBNm
DIEEREMIL 6.7msec EEZ s NEHXEHFR &M
FEZEOGERMICIEL RS RBESZ SN B DI,
COMHROBRLZET LY ATAKENBEEL Tw
LrEZOND.

NLES —LFOMRERIINT AERIC DL TS
S OFF3EsdH 5 . French 593, MBEHREMIZ
BESESRFIC BT, KNEEARSFEICBT 24D
LB DICEP IR PV ES =Mz ko THIHIE R
oOT, IOFEFORBETINBCH LERL
7z. Albe-Fessard 513, D EFPLEEETK
BEBRCEHT 2 hEREFREMCDO < YL
F—niZ & BIEIEBE L 72. Yamamoto » %3, K
B B & USSR EOFREA RS & AR T
TEIEIILLD, ¥ 7R GURBIIE 20
Ko THs e ERLE. KERICBVLT, ¥4 7
TNV T4 LADEE Lo TRIGRITHE S 1
Fo. g7, EE2FERMBIC X AEEMRTIER, B2k
@181z 400msec ORI EEL, 15Hz U EOEE
EHlETRRENEBsnzr o272, THSOMAE



764 g

H, EEMEFLRDO PBN ~OREHER I3 AEERE
EENLLEYFTARTHE ZLEEZNS.
BLE X 0 KFE#HERRLRD PBN AOEEHERORE
B813, FRORBRE S LERELE» S OBFEMEOEH K
T, REOREICHEERZEZTVLWILEERLS
ns.

¥ B

BRREIEEN(E & 0 £ BV TERRERRE 2 BRI
L, EESEEZAMIES & CRAEEIC BV TEEM
BRI DERELEEHELT.

1. EekmEgsug T, BB 3 HEks
WS . ERKEMRRROSE, Bl
MR TAEERESESN, ZOYHEBEEOCLS
A D HEREIE 12.440.5msec (n=5), FFFEIE 25.6+%
4.0msec, IEWEIL 173.2£53.6uV TH o7z, SAIX
EHERMOBE, TEBEEOI b o) BRI
16.5msec, #RIEIX 106.0V ThHo7:.

2. EEEEAMIEIIBWT, 15Hz LM EOEH
RIS C RISk L, EEE 2 BB & 5 BIERE
T35 4EE Iz 400msec DRBHBEEL 2. ¥ A
FE5—LYF 475 0mg/kg BERESIZLIOR
ERHIER L, REEBIC120532FE L.

3. SEEEENEE TR, T LTZOEANR
wBWT, B-E-Bo I EEsSTERECE s .
B EMRRRSOSE, VB EEDILS EoshE
B3 9.5+0.8msec (n=6), ##iid 26.5+4.0mse, R
18I 206.5+95. 74V TH-o7z. RS R TR R B
B VIEEME O b B ) BRI 1. 4msec, RIS
13 118.0u V TH Tz, EKEMERBIC X 2 EEKH
AR TOSBREL IS RIBREE, WEEE, 2 2R
Wiz L ARIGEB LU AALE Y —VORBED A THS
BEA TOEREM EEARTDH» 72,

PLE X kR ORiz, B AEgs
L UREREATRME IR L, HESEREEN L%
SFFAMDORIETH A LiERSND.

# Fid

BErrzsciEs, KEHEBLHET L HRM 2R %
L 7= AR {5 AR SR OIS I FME B IC R OH
ErRLET. 2AMERORTIC SR D ISEYLEIEE
LSBT RS - PR, EEERTURERD
BRI @O L T

X [
1) Cottle, M. K.: Degeneration studies of

ES

primary afferents of IXth and Xth cranial nerves
in the cat. J. Comp. Neurol., 122, 329-345 (1964).
2) Kerr, F. W. L. & Rochester, M.: Facial,
vagal and glossopharyngeal nerves in the cat.
Arch. Neurol., 6, 264-281 (1962).

3) Anderson, F. D. & Berry, C. M.: Ap
oscillographic study of central pathways of the
vagus nerve in the cat. J. Comp. Neurol, 106,
163-181 (1956).

4) Beckstead, R. M., Morse, J. R. & Norgren,
R.: The nucleus of the solitary tract in the
monkey : Projections to the thalamus and brain
stem nuclei. J. Comp. Neurol., 190, 13-26 (1980).
5) Ciriello, J. & Caverson, M. M.: Bidirection-
al cardiovascular connections between ventrolater-
al medulla and nucleus of the solitary tract. Brain
Res., 362, 273-281 (1986).

6) Cottle, K. M. W. & Calaresu, F. R.:
Projections from the nucleus and tractus solitarius
in the cat. J. Comp. Neurol., 161, 143-158 (1975).
7) Euler, C. von., Hayward, J. N., Marttila, L.
& Wyman, R. J.: Respiratory neurones of the
ventrolateral nucleus of the solitary tract of cat:
Vagal input, spinal connections and morphological
identification. Brain Res., 61, 1-22 (1973).

8) Euler, C. von., Hayward, J. N., Marttila, L.
& Wyman, R. J.: The spinal connections of the
inspiratory neurones of the ventrolateral nucleus
of the cat’s tractus solitarius. Brain Res., 61, 23-33
(1973).

9) Kannan, H. & Koizumi, K.:

between the nucleus tractus solitarius and neuro-

Pathways

secretory neurons of the supraoptic nucleus:
Electrophysiological studies. Brain Res,, 213, 17-28
(1981).

10) Loewy, A. D. & Burton, H.: Nuclei of the
solitary tract: Efferent projections to the lower
brain stem and spinal cord of the cat. J. Comp.
Neurol., 181, 421-450 (1978).

11) Morest, D. K.: Experimental study of the
projections of the nucleus of the tractus solitarius
and the area posterema in the cat. J. Comp.
Neurol., 130, 277-300 (1967).

12) Norgren, R.: Projections from the nucleus
of the solitary tract in the rat. Neuroscience, 3,
207-218 (1978).




Z AR EMEROROBEEBEL DO HH 765

13) Palkovists, M. & Zaborszky, L.: Neuroan-
atomy of central cardiovascular control. Nucleus
solitarii: Afferent and efferent neuronal connect-
ions in relation to the baroreceptor reflex arc.
Prog. Brain Res., 47, 9-43 (1977).

14) Ricardo, J. A. & Koh, E. T.: Anatomical
evidence of direct projections from the nucleus of
the solitary tract to the hypothalamus, amygdala,
and other forebrain structures in the rat. Brain
Res., 153, 1-26 (1978).

15) Sawchenko, P. E.: Central connections of
the sensory and motor nuclei of the vagus nerve.
J. Auton. Nerv. Syst., 9, 13-26 (1983).

16) Hermann, G. E. & Rogers, R. C.: Conver-
gence of vagal and gustatory afferent input within
the parabrachial nucleus of the rat. J. Auton.
Nerv. Syst., 13, 1-17 (1985).

17) PBBE: HOTUMBEMKEERRN. +2Ex
= 87, 135-183 (1978).

18) Langley, J. N.: On the reaction of cells and
of nerve endings to certain poisons, chiefly as
regards the reaction of striated muscle to nicotine
and curari. J. Physiol., 33, 374-413 (1905).

19) Patton, H. D.: Taste, olfaction and visceral
sensation. In F. J. F. (ed), A Text Book of
Physiology, 17th ed. p377-398, W. B.Saunders,
Philadelphia & London, 1955.

20) CHEEE : XEME -HWRHRE RS ICHET 57
% ZOFBHERBICOLT. TRESE, 91,
1007-1022 (1982).

21) EHIEBR: HEMRE - BRSO EHENE
%. +2E£sE, 91, 165-176 (1982).

22) EEIRX: REEERLORORBIZN 3 2 HEE
W RRREREORIE. +EES5E, 96, 872-884
(1987).

23) Yamamoto, S.: Reflex discharges in phrenic
and abdominal muscle nerves to vagal afferent
nerve stimulation. Exp. Neurol,, 13, 402-417 (1965).
24) Mei, N., Condamin, M. & Boyer, A.: The
composition of the vagus nerve of the cat. Cell
Tissue Res., 209, 423-431 (1980).

25) Agostoni, E., Chinnock, J. E., Daly, M. de
B. & Murray, J. G.: Functional and histological
studies of the vagus nerve and its branches to the
heart, lungs, and abdominal viscera in the cat. J.
Physiol., 135, 182-205 (1957).

26) Nomura, S. & Mizuno, N.: Central distrib-
ution of primary afferent fibers in the Arnold’s
nerve (the auricular branch of the vagus nerve): A
transganglionic HRP study in the cat. Brain Res.,
292, 199-205 (1984).

27) Paintal, A. S.: Vagal afferent fibres. Ergeb.
Physiol., 52, 74-156 (1963).

28) Middleton, S., Middleton, H. H. &
Grundfest, H.: Spike potentials and cardiac
effects of mammalian vagus nerve. Am. J. Physi-
ol., 162, 545-552 (1950).

29) Heinbecker, P.: The potential analysis of
the turtle and cat sympathetic and vagus nerve
trunks. Am. J. Physiol., 93, 284-306 (1930).

30) Paintal, A. S.: The conduction velocities of
respiratory and cardiovascular afferent fibres in
the vagus nerve. J. Physiol,, 121, 341-359 (1953).
31) Rhoton, A. L., O’leary, J. L. & Ferguson,
J. P.: The trigeminal, facial, vagal and glosso-
pharyngeal nerves in the monkey. Arch. Neurol.,
14, 530-540 (1966).

32) Allen, W. F.: Origin and destination of the
secondary visceral fibers in the guinea-pig. J.
Comp. Neurol,, 35, 275-311 (1923).

33) Car, A., Jean, A. & Roman, C.: A pontine
primary relay for ascending projections of the
superior laryngeal nerve. Exp. Brain Res., 22,
197-210 (1975).

34) Bernard, R. A. & Nord. S. G.: A first-order
synaptic relay for taste fibers in the pontine brain
stem of the cat. Brain Res., 30, 349-356 (1971).

35) Norgren, R. & Leonard, C. M.: Taste
pathways in rat brainstem. Science, 173, 1136-1139
(1971).

36) Norgren, R. & Leonard, C. M.: Ascending
central gustatory pathways. J. Comp. Neurol,
150, 217-238 (1973).

37) King, G. W.: Topology of ascending brain-
stem projections to nucleus parabrachialis in the
cat. J. Comp. Neurol,, 191, 615-638 (1980).

38) Loewy, A. D. & Burton, H.: Nuclei of the
solitary tract: Efferent projections to the lower
brainstem and spinal cord of the cat. J. Comp.
Neurol., 181, 421-450 (1978).

39) Mizuno, N., Nomura, S. & Takeuchi, Y.:
The parabrachial nucleus as an intermediate relay



766 B

station of the visceral afferent pathway in the
cat. Integrative Control Functions of the Brain,
Vol.3. In Ito, M., Tsukahara, N., Kobota, K. &
Yagi, K. (eds), p51-64, Kodansya LTD., Tokyo/
Elsevier, Amsterdam, 1980.

40) Dell, P. & Olson, R.: Projections “secondai-
res” mésencéphaliques, diencéphliques et amygdal-
iennes des afferences viscérales vagales. C. R.
Soc. Biol. (Paris), 145, 1088-1090 (1951).

41) ED 8 : XESEORCHEERECET 2 PR,
TreroRREEHEREC LT, T2ESE,
74, 91-120 (1966).

42) Dell, P. & Olson, R.: Projections thalamiqu-
es corticales et cérébelleus des afferences viscéra-
les vagales. C. R. Soc. Biol. (paris), 145, 1084-1088
(1951).

43) Bailey, P. & Bremer, F.: A sensory cortical
representation of the vagus nerve with a note on
the efferents of low blood pressure on the cortical
electrogram. J. Neurophysiol., 1, 405-412 (1938).
44) Siegfried, J.: Topographie des projections
corticalés du nerf vague ches le chat. Helv.
Physiol. Acta., 19, 269-278 (1961).

45) Siegfried, J.: Les projections corticalgs du
nerf vague ches le bouc. Electroenceph. Clin.
Neurophysiol., 14, 535-539 (1962).

46) Yasui, Y., Itoh, K. & Mizuno, N.: Projec-
tions from the parvocellular part of the postero-
medial ventral nucleus of the thalamus to the
lateral amygdaloid nucleus in the cat. Brain Res.,
292, 151-155 (1984).

47) Yasui, Y., Itoh, K., Kaneko, T., Sugimoto,
T. & Mizuno, N.: Direct projections from the
parvocellular part of the posteromedial ventral
nucleus of the thalamus to the infralimbic cortex
in the cat. Brain Res., 368, 384-388 (1986).

48) Hennemann, H. E. & Rubia, F. J.: Vagal
representation in the cerebellum of the cat.
Pfliigers Arch., 375, 119-123 (1978).

49) BEEHBEE: F aEREHRRORODEEEA
D&E. +eESE, 97, 13-28 (1988).
50) Somana, R. & Walberg, F.:
afferents from the nucleus of the solitary tract.
Neurosci. Lett., 11, 41-47 (1979).

51) Aghajanian, G. K. & Wang, R. Y.: Haben-
ular and other midbrain raphe afferents demon-

Cerebellar

ES

strated by a modified retrograde tracing technig.
ue. Brain Res., 122, 229-242 (1977).

52) Cedarbaum, J. M. & Aghajanian, J, K.:
Afferent projections to the rat locus coeruler as
determined by a retrograde tracing technique. J.
Comp. Neurol., 187, 1-16 (1978).

53) Sakai, K., Touret, M., Salvert, D. Legerer,
L. & Jouvet, M.: Afferent projections to the cat
locus coeruleus as visualized by the horseradish
peroxidase technique. Brain Res., 119, 21-41 (1977).
54) Norgren, R. & Pfaffmann, C.: The pontine
taste area in the rat. Brain Res., 91, 99-117 (1975).
55) Pitts, R. F., Magoun, H. W. & Ranson, S.
W.: The origin of respiratory rhythmicity. Am.
J.Physiol., 127, 654-670 (1939).

56) XEERA: F 2 BYRIESHUET (FRAE R
R OEREES L CEMTRE = 2 —o Y kizy
g +eFESLEE 91, 137-152 (1982).

57) WUE 38 BEMEEOREL, — KRB L HR LR
. FEMEEEIREE, 5, 619-671 (1983).

58) Kalia, M. & Mesulam, M. M.: Brain stem
projections of sensory and motor components of
the vagus complex of the cat. I. The cervical
vagus and nodosa ganglia. J. Comp. Neurol, 193,
435-465 (1980).

59) Kalia, M. & Mesulam, M. M.: Brain stem
projections of sensory and motor components of
the vagus complex of the cat. II. Laryngeal,
tracheobronchial, pulmonary, cardiac and gastro-
intestinal branches. J. Comp. Neurol., 193, 467-508
(1981).

60) Ciriello, J., Hrycyshyn, A. W. & Calaresu,
F. R.: Glossopharyngeal and vagal afferent
projections to the brain stem of the cat: A
horseradish peroxidase study. J. Auton. Nerv.
Syst., 4, 63-79 (1981).

61) Nomura, S. & Mizuno, N.: Central distri-
bution of efferent and afferent components of the
cervical branches of the vagus nerve. Anat.
Embryol., 166, 1-18 (1983).

62) French, J. D., Verzeano, M. & Magoun, H.
W.: A neural basis of the anesthetic state. Arch.
Neurol. Psychiat., 69, 519-529 (1953).

63) Albe-Fessard, D. & Rougeul, A.: Activités
d’ origine somesthésique &voquées sur le cortex

non-spécifique du chat anesthésié au chloralose :




F a REMREROLROBREESEH DR 767

Role du centre médiandu thalamus. Electroenceph- pentothal on neural activity in somatosensory
alogr. Clin. Neurophysiol., 10, 131-152 (1958). cortex and brain stem in cat. Electroencephalogr.
64) Yamamoto, S. & Schaeppi, U.: Effects of Clin. Neurophysiol., 13, 248-256 (1961).

Projections of Vagal Nerve Afferents to the Parabrachial Nuclei of Cat
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Abstract

Projections of vagal nerve afferents to the lateral and medial parabrachial nuclei were
studied by recording potentials induced therein by stimulation of vagal nerves in lightly
anesthetized and immobilized cats. In the lateral parabrachial nuclei, triphasic
positive-negative waves were recorded bilaterally. The initial latency of the initial positive
wave was 12.410.5msec (n=5), its duration was 25.64.0msec and its amplitude was
173.2+53.6 £V in ipsilateral vagal nerve stimulation. In the ipsilateral lateral parabrachial
nuclei, the evoked potential vanished at repetitive stimulation at 15Hz and above. On
double stimulation of vagal nerve, a stimulus interval longer than 400msec was needed for
complete recovery of response. Under intravenous administration of thiamyral sodium
(20mg/kg), the evoked potential was suppressed, and an interval of 120 minutes was needed
for complete recovery of response. In the ipsilateral medial parabrachial nuclei, the initial
latency of the initial positive wave was 9.5+0.8msec (n=6), its duration was 26.51+4.0msec
and its amplitude was 206.51+95.6 4 V. The characteristics of the response in the medial
parabrachial nuclei were essentially the same as those of the response in the lateral
parabrachial nuclei. The present study shows that vagal nerve afferents project to the
lateral and medial parabrachial nuclei bilaterally. It is suggested that the vagal nerve
afferent pathway to the parabrachial nuclei is polysynaptic in nature and passes through
the reticular formation of the brain stem.



