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KRS — BRFRARRE R St > BERE N R B

BIRFHFRFBEBE IR R Bl . (GRAE 1 1L AE ZRRR)
5 & E HP
(BBRISTAE 1 ATLAZAH)

K OEE I, HMEHRERARESHE (HEL 198D KB THRELE.

BRFREEE A 2 2 VT, MEMBE RS (vago-phrenic reflex : VPR) O ¥EBiPIREE
oV THREL 2. BELKEMR 2 ESRBL, SMcOFERRIE (vago-cervical response : VCR) #
EHMETRHEL, £/, SHEORBUC & D ERRHER - BRKIE (cervical spinal cord-phrenic response :
CPR) #E8% L 7. CosTD VCR IX, ¥ 4.4940.97 msec O yGHG RIS & ¥R 11.83+3.79 msec D&
WIS L DS, FWRESUG I TR BIR e o [IBERIC b7 % 8, SRS Milo MRz
Bont, HEMR 22 OB T2 L 22858, VCR TIREEIRRITICIZZEN 2 {, B
FISTi 90 msec & CHRIMUIMEI QBRI 20, ZHICHL, VPR MR RIG LRI 30~90 msec
TR U CEBIFR SO RIE I 30 msec £ THINL 40~100 msec T4 L 7. VPR 8 XU C,., TD VCR
IR EA TR & MR EAR T M & i, Gy T VCR 235 & - IRIEEN S & URTIR ORI & ) 14k
WRICRRRIC (CPR) 240, IS I3WERHEE S WIERR ISl s i, ERo#ER» S, VPR
ORI Couy TRTMIOFIFR 35 & CIISRRER 2, SHEIRE RS M o0 IR %58 D MRS T 3,
VPR OEWERIGORBORBIILEROMMIC X v, VPR OB, BRSO REe)

Za—0 \/0.)?('7}11;{@:20 %rmt%i ‘5%1%).

Key words Vago-phrenic reflex, Vago-cervical response, Cervical spinal

cord-phrenic response.

IR e A~ 0 2R E AR SR O P BT R L PRI ) X A DR
DA & TIHEM S & U2 S OIERSBES L UL
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ERARDLE B HDOTH B, AR SFERE A R
DESRBIZ & - T, BRMRCHERRIGEEL, &
LA RE—~FIM OB A R REMIC B TRE S T
BRI s 54, RIBUAE 28T LIREERIED
Ny =2 %95 %,20~50 Hz DRIBSEE CRIEMRR %
R Rz ST A R AROKE ¢y —
PET2HE WD 72, Nail 528 & 0 Berger 59135
AR O M E S & O LIREMR O BRI
EoTh, RO REH4ET2 2 £ 2 R, tH 51
LoDt iR — B RR B B R S (vago-phrenic
response, LAT VPR X W) i, ZEBEOIMERZ D BE 2/
SIERE & AMAUER AR OB S L HRE I L 2

MER @ C e 2R,

HERE DI iR & OB T T HEERR OV TO
HE T WO, Z OB IR BIERIE RS L URT
FURESN TN L T2 00, Bl A
ETHLDVBLUNMAOA L2 THOMNH S, Ei
TTHMIRZ M & B RS T, EREkRkGEY
RER A R BT D SMAlB £ CRIROER 2 TIT
BEENTL B0

ZEET A 2 %AW, VPR OBEBENEK B X ORISR
Iz B 2 £ HEIEREIC DL THREL .

MEs L UEE
HERIT I, AE 2.0~4.0 kg DELA 2 0 LR HEEL

7247 I -0 14 mg/kg OBIRFEE T o8& %240
B, 7= a—VEBALBERCRY) Z2F LV Fa—

Cervical Descending Tract of Vago-Phrenic Reflex. Tadao Miyamori, Department
of Neurosurgery (Director: Prof. S. Yamamoto), School of Medicine, Kanazawa Uni-

versity.
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TEBALUTCEBEAR L L, KB LTSIE
1~ 2 BB TV 4 7 & 5 —v 5 mg/kg 2MA,
W O FRRICE L DEBRTIED 5 LT V7
77 05 u—YRE 40~60 mg/kg Az, Bkt
7u=% A 0.1mg/kg &ERM CIHEBELL, AR
T TR ER ik L 7. VPR RIEEEBRK T TRFE
BB L, BRET TR T 298, E4HRAE
Bk 33, 1 EHRKES 7 ml/kg L LEFEBEA TS
VA,

B e EMIC L, ZRTSEER I BOsRLemraiiic e
STARREYRINZ, EROBRMEEELL, &
L TEISS 7 4 v O F— N B CEMEMEE T R
EEMEL, SBTEIRE TN T 2Tk, TOXR
WETYRL, B8 L UEMERE UL, BRI L
CEMMEEEE CHER A S TEEL, BTH
HOBEEEZMERETEE L, BERERLIVAE
2 cm SHElIZ TIERIZ IR - TR 202, 872 VI8t
L, LROFER RO BIND D Wi EREREREE L,
BEHEDL VA 2 cm A TRR BRI, BRI
& D AT 2 B U SRR & D BRI L
Jo. BEERICIESRLIBI ML 2 B 558 5 F
THESYIRETY, BRE2ERREL, EHEBELHL
o BB U7 K PR, BRI S & UNSRAEIS 37~38°C
IR L 20887 7 4 VAR BEREI LR EIIW,
AR & ERARO SRR A EEE  EE
L, HigEs X UESHE L Uiz, BEREOERIZ 27°C
WWIBE E 0% RS, BIWiREKpad 2 TERER
36~38°CIZHERF L 7=,

BHitE s 50T BRI, B R MBI L,
ERIOBEERD K % Kz U MR O BB % FE,
FABEICHINT L iR BT EEE R A L -,

TR OBSAES & RN T 2 BT
DEFITIZ, A 0.1mm DAT Vv ABBEEED 2
Vit 4E 0.3 mm, IS 0.1mm QAT > v ARLAE
e L7, FREORBUS K ERRRIEI & 2 5
FERRGOE SNBSS ER 2 B»TH
BHBMERE LTHEALE., 74V Vv —F—%2AL
- ESHIBEEE (H4LE, SS-1017: SEN -1101)
& D FESE 0.5 msec DEFREES 2 AW, KEMHERC
X5~8 v, WHEICIZ 5v DS CHIEE L.

TERE, MRRERE L UM B 2 BRETE
BANA v e~ v ARTEMIESR (HFXE, AVZ-
8) BLUBRBEHIER (H4NE, AVH-9) THIE
L, sound monitor W3 rfictyywRra—7

(BFHE, VC-9) TERELL. SBFERG O
ik, BEHE 0.3MHREL, ETHES (Afk
B/, ATAC-501-10)ic & b 30 EFHmMEL, XY v

&

a—¥'— (K&, Type 3077) ZR\V7, EEEge
BEENEEA vy o577 (&, Type 2901) &
LU =y bRA > BRORE (HAWE, RIT - 1108)
AWz,

BECRIA L - BEORIROME 22D 2 g
BT, BEEEEL LUEREEL, BELEE
ARG R LT, RRRTR, BH U5
0% RNV Y Y TEHEL, o1 Y BELL%4H0,
OEGTIE 2 ERI L, Weil KFERRE2TRWERD
MEERE L,

B i

1. #EmRERERCHT > BRBRRE

KEMBERBCT T 2HBETORERERIS (vago
cervical response, AT VCR LH8) %, %2, #3
TEBER] (Coms) B LU 4, 55 BHEM (Cis) OV
WTHEERL Iz,

13— owv THEBFE T, W0 C,, 8
SNFRRIGOEE L UZDR/S N0
RT., EPLUAMO0.75mm (A) KEBLEATS
L, B (A-6, 7, 8) WHRKAIEE (30uv) 28
7 2 B 8.9 msec DRIEMBH/ SNz, ZOEIC BN
Tzt (A-2, 3) T 10.4 msec DRIEIES
PTos, i Z okl o7, 4l 1.5 mm(B)
TiF, BIEMEA (B-6, 7, 8) KBRKOREHRES
., FRIZEE 3.3 meec DEBRKIG E 8.9 msec D
ERERGE»5% 0, WBEORKIRIEZ S uv, BEO
FHUZ 40 pv TH o 72, S 2.25 mm (C) Tk, fIF
RN BAIRIE (15 wv) %785 L#ERF 3.9 msec OFH
KisnEsehiz (C-3).

VCR 13, ERERIG & BREEIG £ 28 bR, §
HEOIH FASD EEE 2.8~6.2msec (4.49£0.97
msec) S5k 1.1~7.9 msec (3.45+1.71 msec), &
EDILH Eh Y EEZ 7.9~20.8 msec (11.83%3.79
msec) L 2.3~19.8 msec (9.02+2.63msec) T
Hot.

2 X VCR 0B shic i, Bkt
LEREELCESNIEAEETHL,REN LD
BIEEBAIRERITRD S5,

3-A N G BLTHERREHSEREL 225
BRL, HEHNCEBRRIGIXIRIEL 10 4v L
EERRIGE 20 uv B\EORIG%BAL, EERHRID
BREMEC B TE S h, R RIGS TR IR
BEEIS & URRTE SN, o, NEORENE
FEz & D, EERRIG & B R TS AR RS
NiBEi, B UMD o FE o E R R Tl
LA LFA—OKAE & DEBRRIGOABESNT.
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Fig. 1. Averaged evoked responses in the cervical spinal cord between segment C, and C, by
contralateral cervical vagal stimulation (vago-cervical response, VCR).
Responses with long latency are recorded in the anterior funiculus and ventral part of the
lateral funiculus (A & B). Responses with short latency are recorded in the lateral funiculus
(C). Monopolar recordings, Upwards negative.

Fig. 2. Section of cervical spinal cord (C,-s).
The vago- cervical responses (VCR) with long
latency were recorded in the vental part of the
left lateral funiculus (arrow).

®3-BidFE4, &5 5HEEHE (Cos) TVCRDB SN
CERGI R T, iR, RERERIC L bR KBS
Bohi.

4707 o—YHET, RBERIC LS Cu®
FIRIERIE D & OEIRTH 0, SHELKEERIB O
Sk 3 VCROEERT, EHERBRICIZ0.14vT
HELL, RO & FHICHRIBIEARL, BRE 0.5
v THELN TR U RBRRISIE 2.0 v 00 & HIR
L3.5v TRAENEsOL., FLHEBEFOHMS L
2ERORRAS LD DT,

B5i3E4 L BE—0EYT C,s Dl A THERB RN
FLRELLBEEREORD S NLAEAICT, W
HEMELFBL RS N3 BRRICOTMERE
DERC L2 ETRT. 20 VCR BRERFOHHHE
L, BERICIZHEBE Lo, EERRIGE 0.3v &
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Fig. 3. Diagram illustrating the distribution of
VCR at C,-5 (A) and C,_; (B).

Cricles represent short latency responses in the
contralateral lateral funiculus at C,.;. Long
latency responses were recorded bilaterally in the
ventral part of lateral funiculus and anterior
funiculus at C,.; (triangles). Short latency
responses with long latency responses were
recorded in the ventral part of lateral funiculus,
contralaterally (squares).

At the level of C,s, most responses were
recorded in the anterior horn, indicating the
phrenic motoneuron pool.
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Fig. 4. Effects of variously intense vagal stimula-
tion upon VCR at C,-s.

The threshold and supramaximal threshold of
short latency response are 0.14 v and 0.5 v,
respectively. Those of long latency response are
9 v and 3.5 v, respectively.

SEanS

1 sec

Fig. 5. VCR in the phrenic motoneuron pool in the
anterior horn at C,_s.
A: VCR to stimulation with varied intensity.
B: Simultaneous recording of discharges in
phrenic motoneuron pool (a) and phrenic nerve
(). The traces of b and d indicate integrated
curves of discharges.

DHBL, 1.0v CRAEELS:, BEBISREIZ 2.5
v X DHELL, 2B 4 TRLE Co O RBRIT
DOFERRICOMEEL Vb IEWETH L., T,
RS RS DRI 5.1 msec T, RIERK SO MR
16.0 msec TH D, F UBM® VPR OEF L UEER
Ris& b #h#h 0.8 msec B L U0.4 msec DWEE
ALT, RIBOBES L 3BRE~OBBRIR A2 H
27z,

6 & Cosi 33133 VCR DIEEFIEIC & 2 LE R
TR 0.5~10 Hz BOMEERIBIC X - T8
B, RIBE b 2ELEI Fabol, ZhBIIRL
E#REISE 3 Hz °H 50% ICiRIERK L, 10Hz T
R IE & A SIS S R,

II. VCR & VPR » 2 RHligIc & » AH:ATR

B 7 8 & ORI 8 i AL E i i B 2 D BEREIRARE ©
2HERMBEEZTEED GBI 3 VCR, B U
VPROZE{L %R T. VCR O ¥ G iE 10~100
msec DERED 2 FHRBIC & D FORBIT £ BE L2

0.5 Hz

P
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Fig. 6. VCR at C,.; with stimulation of varied
frepuency.
The short latency response is able to follow till
10 Hz stimulation. On the other hand, the size of
long latency response is decreased to 50 % with 3
Hz and suppressed completely with 10 Hz
stimulation.
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Fig. 7. VCR at C,—; (A) and VPR (B) by double stimuli of vagal nerve.
The intervals of double stimuli are 10 msec (A-1), 20 msec (B-1), 60 msec (A, B-2) and 100
msec (A, B-3).
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Fig. 8. Recovery curves of VCR at C,_; (A) and VPR (B).

Short latency responses of VCR don't change with stimulation of various intervals. Long
latency response with 10 msec interval is as large as five times of control response. This
decreases gradually and reaches the contro! level in 100 msec.

Short latency responses of VPR decrease in amplitude at the intervals from 30 to 90 msec.
Long latency responses of VPR increase in amplitude for 30 msec and thence decrease until
100 msec.

Circle, short latency response.
Triangle, long latency response.
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Fig. 9. Effects of respiratory phase on the evoked responses of phrenic nerve (VPR) and

intercostal nerve (VIR) to vagal stimulation.

A. VPR is facilitated and suppressed in inspiratory and expiratory phases, respectively.
B. VIR is suppressed and facilitated in inspiratory and expiratory phases, respectively.

Panorz (K7, 8-A). —7, BiEEESUS I3 RIBHR
B 10msec T35 2 B0 & 2 i, 5 180 &
ARIBIZHEL 5 ESICA L 7o, HIBEREEIZTICL
Eilo T 2HIBIC £ B RIS, 7 OIRIE %R L 100
msec 55 1 RIBIC & 2 KIG L RARREORIB L & - 72

®7, 8-A).

VPR Iz 2 TR ER IR G I, RUBRIRE 20 msec LA
T2 E e ¥, 30~90 msec TIZINEIS 1T 60
msec THRIE I 20% 124 LE RIS & %2 D, 100 msec
Tavbo—fEEEL2(X7,8-B). —#, VPR
ORI 30 msec AT Tid B K {E 500912 E F
ARIBOMWA 2 B, - 40~100 msec T3 #MHl & 1 60
msec THI 30% 1A L, 125 msec T2 > b o— /L {E
REEL: (M7, 8-B).

Il VPR EBATITRRRIBIC & s REHRBRR

I

VPR R DB E 220 T, BERERT, R
Ribe b MEABICERE W HE L, MEMICRIDG R

#9-4), zhinl, MEMEOHEGKOBRR
IR AR M & AL, PRI B R L 72 ()
9-B),

Cos DRIZRIE A5 & VETR T VCR D& 5 h i BRI
T BEOMBEEZ 2BR A0 R RMERL L
THfT % L, WAMIZE L TRERORRBERE

% 2.0 msec 36 V¥ iZ 6.0 msec D F F K It (cervical
spinal cord-phrenic response, LA T CPR L B§) 385
N30 L, MEETEETERFAYERE, ®BER
RiIEH 1/3 sl s hiz (K 10).

# %

HEME - FIRBBORORENT 2HERHA~DOR
i, RELISIOREDAL v FHRELDODO%E
#MEe¥ 5, AR, 22 QEEERRE AR FRIGO E5E
FUBIT & D BEFRRMRER (2 BF 7 ~10 msec D/ E 2 KIG
LY 14~17 meec DK EZRIGEEL, ZhoidR
BHCEES N, WEHCIRELI0ER:.
-7, TORBRBEMCBL TRIEEBMEOER
FHFZR U THIRT 288, RIED# 30~35 msec D
HERBHESTISIE NS, KEMRE—EEHEOTH
KRG 3 ~10 Hz OEFHIE T waxing and waning
R L, 20~50 Hz QSEERMT 1 ~1.5HHEOD in-
spiratory burst & suppression 23 D X h, BFHE
DREBHRT 5, —F, REHNOWREL o FHF
WZERER T B L KRR PSRN T A KGR, &
BABIC 3% & h, R {EES L TRREE -
& B KGR ERT, EREEREED & PR
Za—-0 Y REHL, KEHRELEEETRETS L
EM= z—orplifl & h, SHEEHNECIREE
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Fig. 10. Effects of respiratory phase on responses of phrenic nerve by cervical spinal cord

stimulation (CPR).

CPR is facilitated in inspiratory phase while it is depressed in expiratory phase.

= o =0 2SI E L B2~ EHERIBNC & B
BHEROFREIGR N SLVEY — LB L > THHI s h
27, LE-TRMRS L UBE—EHESERTS
THRIEOHA £ 79, —H{REMRRBIC L TR
FOMFRZER 2/3, FEIDEM 1/3 & commissural
nucleus THEFRIEHEEER S 415929720, T4 & DERAIHS
HEME - HEREREREOPHEL LTEC D L
EE&ND,

EFEOWFR PR 5 FHPREH = 2~ icES
TTHWI, ARSI CRIREA Y, BIFEO ZEE
BT >N Tw3b, Nakayama 524, 22X DWTH
HRAMS L UREN =2 —a r OMREEREO L~
VTRIBIL, EEED &M THICHERFER 2RHT 25
BIZLD, REEREORESIERTHTRILT
FRME, —EEREAMECRIFEOBEES & UHIROY
HUETITL, MEHMREIZZOIE LA CBER T
TEXLT, BHEOEIMI B 2 ERAEHKE T
T% EERLL, Davis 5903, YIBERIC I DEED

FRENY IR BER T A GHE L IR OB HE, B
BT 2 BEEIIHIE R TITT % & L 72, Torvic 5954
UF Nyberg-Hansen??i3, W{TIEMIIEE M IC & 2 WY
W 5, A 3 OBREREERE 3 R iR
PR % FITL, EREHEARIARTEBER 1 R 5 & Uil
TATUBTIROAMA L BIROERNC BT e Lz &
MR BT, REMREREC & 0 B SR
N3 RIE (vago-cervical response : VCR) 13, ¥4
11.83 msec DEEIF VCR MRHEID CoosDFTE DS
I o 72 B ERGL VT, B 4.49 msec DKEHER VCR
DSHEIORIR B S 0, BIREED S ROEHC
SIS 038 & L fz BRI IR FEBER AR AT AR 5 L U
Vih W B R HE OSTEAE T B B kR —FL, O
DER DRI CHFF R I FH R (cervical spinal
cord-phrenic response : CPR) %4 U7z, SHAOMHE
TEohz VCR i, EREOLOOHTHY, 208
iz 0D R i SMEIHBARE R BRs > TR AR B2 4 £7F
HYT2rEz6n3,
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Az BT, 2 FRECRIER VCR b TR e
590 msec SUF THYI & DIRIEAIA T 227,
g & 0 FH =, Stk R 3 [ER M T
g, WETHEAE 0% LT, JRICHLT,
pRoEEE VCR i, SERIRES & U2 EABC & D
FEEBI DT

Fuler 52N SEHTA LR 2 RIM L 7o 6, IRALS
i A AR RO AR & T BHR A RE & b DA
.0 YOTFEERE L, £OWERIE 2.1~8.0 msec
3.6 msec T -7z, Cohen 54, FEHERBM =
Loy ORI, MR AR SR = 2 o v
#1T monosynaptic i HVWRERT S & 1§ D8 & 3
Li:. Berger 59k, FHUH, HERHEOROEE, B
HOMARBREENE = 2 — 0 > &Rl B FREEE)
= 2—u v & L7 disynaptic % REHER %2 FRL T
. KB 5 5 A5 & MM b7 5 il
BVCR i, EFTH D> F FARNUIEIGTHD,
R LR VCR WH#H 2 Wik by - 7RO R
FTH D, TR E LTI VPR O RISHHIG, S
FEEHET 5 b D EEL HRD,

FAOBERMESED = 2 — o v, BEHRERCLS
LE5, 6 SRED AT AN EERA & 1, MR O
FUREOERIC LB L, 4686 FHOFAD
BRI 5 5%, AR B W T, Cilo B
% VCR 12, D, RWRERIG & bATAICER L TH
5, VPROWEL D #1#h 0.8 msec & U 0.4
msec PWEET L, RGBT s h sl
¥, VPR KM T2 LD ELFEZ 5.

Pitts® 3 EEBR f Al 2 T L < Bifmai 2 & F 57
RIS E8ET 2 ERT, 2 R & 0 EE DT
MEEEY, B EEEMOREFRICL2LDT
HYMEI SRR ER = 2 — o ORI L 20 0
YERLTE, Gill 593 EHEA 2 4HOL T, G DOfI®
AL, BRRER= 2 — o TOMBMEEEIC
&0, B EHD WEF3.8~6.1msec, FHET~25
msec O EPSP ¥ #hiz -3 < IPSP ##k4&L, 2 FH
BTRE 2RI X > T4 LU % EPSP &, 25 1 Hilinc
E-THEUT IPSP OBFHICIZF L CiMElahsd LT
W, EEER B 2 ORHIME T 2 FRIE L 105G,
VCR TR IC (1L s 2 <, RIBISRIGOIR
B 0 msec £ THEML, WFNORBERIZBE VLT
VRIBOBA L R 5 e - 72, Zhicx L VPR 0%
VIR IS D SR8 13 VR T B 0% 30~90 msec ¢, FRiEE
RIGDIRIEI: 40~100 msec TP L7z, VCR & VPR
DR, HRRES - — o OBBII L300
LEES NS,

Bergert097 3. _EMEREE MR RIBIC & - TR

TR REFD LT b, WA s
% & % respiratory gating EFRL, ZORMGRITFEE
THI 3V T id MRS AR RIS I 3 IEREO T B =
a—UYOROBAWH L2, THhED IOHEE
WP AEEE = 2 — o VASRSEOREBIC S 2
ZEDEENREL, TOIE1 I 3THBLEEL
7z. Euler &2 3 JNHGABSOWE M = o — o v
REIBOC T U TR RS & CIR BRI IE 7 0 RS
EvsZ &% &7z, L L, Hukuhara 5393, SR
M= 2 — o Y R OB U TRER IR
B L RIS BT 24 U5 L ER U T2, Zielinski 5%
W8 2 SRR B & IR ORIBIC & 0 RERHZ
MR AREIC 2.4 msec ¥ 6.6 msec DRSS ED, BiE
EEERAIC AL, BFIMERBECIMENL L
fz. Pitts®® b ZEFRE FERIBIC L D, EEHETO
RS O ERFH K 20 T b, KRB
T CPR (cervical spinal cord-phrenic response) I3,
2.0 msec & 6.0 msec DRIEHHE S, T & b QRE
W VAN & 212 AR O FT A DFREE S 5 T2,
CPR MM A TR & MR TEHICHTH & h 5 R
i, FRERCHRRTHEED = o — g v L R T W
HABEHOTWBEERT, 0O & REMRE =
2 =0 0, JEREPER PR O A O EEE s S R e 2
WAF, WEMBOTIRBIERT > TEEDIR
e H D, FEEAIC B8 T EIEE & THHEIERRE
WChd I LERET S,

] h

EEHRELIEENL 2 2 30 UC % F VW T, K E R — R IE
% B o VHBEPRR IS B TEIMME R K DRE L T2,

1. C,3 TS5 VCR 12, HEIF4.49+0.97 msec
DOEIREERIG & 35 11.83+3.79 msec D EEERIG
L Ok %, REEEF VCR MEME I BTHRS & [IZRIEANL
bz AR, EEE VCR 3ElofZicE s i,

2 R B 2 ORFMIMEE T 2 RAIBL 1B E,
VCR DR IERIG LR H M 2 {, RIBIERIGIE 2 0
#EIE S 90 msec ¥ THIL, WIFhOREEEIZB WL
THREOBM DA S eh o7z, 2T L T VPR
O 45 15 BT O RN (L I I B % 30~90 msec TR
L CEEKICORER T 30 msec F THINL, 40~100
msec T L7,

3. VPR 3 4 UFCp s TO VCR ZIERAHD % %2
VT, DR R s IR R TIIE & T,

4,C,.3T VCR 735 & N7 RIRIEREE B & UBIRO
Hz & D SRR AR\ iERE 2.0 msec & 6.0 msec DOF
KIS (CPR) 240, Ihs3BEREES TR
BT Ml & iz,
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5. ExRoEgER» S, VPR OEBRRGIE Cs Tl
TEIO/ES & CRAREM 2, EHRRE TR
e D BRHRICET 5. VPR © 5 B RIERRIED
BWROBRSREE L L TEBOMEIC L D, VPR OEH
B, BRSO EEERER 2T D T
NTRIZbDEELBNSD,

TR 2 2 A, IR R L e L R 2 B0 D
¥ L BEILAE R FEORBERL 2T, &1L,
AFRORITIC b7z D H CHT S L ABREBED o
RGBT 2 2 CHHEROERICHE( B#ELET,
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Abstract

The descending tract in the cervical spinal cord of phrenic nerve reflex to vagal nerve stimy-
lation (vago-phrenic reflex: VPR) was studied in cats. The animal was slightly anesthetized
and immobilized under artificial respiration. Averaged evoked responses in the cervical spinal
cord to vagal nerve stimulation (vago-cervical response: VCR) and phrenic nerve responses to
stimulation of the cervical spinal cord (cervical spinal cord-phrenic response: CPR) were investi-
gated. The VCR at C, 3 was composed of short latency responses (4.49£0.97 msec) and long
latency ones (11.83%3.79 msec). Long latency responses were recorded bilaterally in the anterior
funiculus and ventral part of the lateral funiculus. On the other hand, short latency responses
were recorded in the lateral funiculus contralaterally. Short latency responses of VCR were not
nearly influenced by interval of double shocks. Long latency responses of VCR increased in
amplitude for 90 msec and maximum rate reached 5 times. Short latency responses of VPR
decreased in amplitude at intervals from 30 to 90 msec. Long latency responses of VPR in-
creased in amplitude for 30 msec and thence decreased until 100 msec. VPR and VCR at Cyy
were recorded during the inspiratory phase but not during the expiratory phase. By stimulation
of ventral part of the lateral funiculus and anterior funiculus where VCR was recorded, CPR was
evoked during the inspiratory phase but not during the expiratory phase.

It is concluded from the results mentioned above that long latency responses of VPR reach
phrenic nerve via the anterior funiculus and ventral part of the lateral funiculus at Cp 3 bilatér-
ally, and that short latency responses of VPR reach phrenic nerve via the lateral funiculus contra-
laterally. These findings suggest that facilitatory phenomena, such as summation are present in
medulla and that inhibitory mechanism occurs in the level of phrenic motoneurons.




