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Electrophysiological Studies on the Function of the Inferior
Laryngeal Nerve in the Cat and Rabbit

Minoru SUZUKI

(Department of Veterinary Physiology, Faculty of Agriculture, Tottori University)

Discharge patterns of efferent impulses of individual nerve fibers in the infe-
rior laryngeal nerve were investigated mainly in association with the phase of
respiration and the impulses being picked up from filaments in the proximal cut
end of the nerve.

In another series of experiments, mass reflex responses in the inferior laryn-
geal and phrenic nerves on single shock stimulations to the ipsilateral or contra-
lateral superior laryngeal nerve or ipsilateral deep peroneal nerve were studied.

And then the effect of artificial respiration and cessation of spontaneous respi-
ration with succinylcholine chloride administration on the efferent impulse were
studied.

For these experiments, 107 adult cats and 12 rabbits were used.

1) It was found that most nerve fibers examined showed phasic discharges coin-
cident with the inspiratory phase of respiration. However, a few mnerve fibers
discharged in the expiratory phase and some others showed tonic discharges, i.e.,
they discharged during inspiratory as well as during expiratory phases.

As to details of the discharge patterns of these nerve fibers, they showed, to a
certain extent, individual differences in respect to the frequency, duration, ini-
tiation and termination to the respiratory phase of the impulses.

2) In a few cases, mass reflex responses with about 20 msec latencies and occa-
sionally additional ones of smaller amplitudes with about 40 msec latencies were
observed in the inferior laryngeal nerve when single pulse stimulations were
given to the ipsilateral deep peroneal nerve, although in most cases such reflex
responses were not clearly distinguished from random discharges in the nerve.

3) Distinct mass reflex responses in the inferior laryngeal nerve with 6.0 - 12.0
msec latencies were recognized usually when single pulse stimulations were given
to either the ipsilateral or contralateral superior laryngeal nerve, being accompa-
nied by less distinct responses with long latencies of about 30 - 40 msec in some
cases.

4) Mass reflex responses in the phrenic nerve with varied latencise ranging from
about 16 to 70 msec were observed when single pulse stimulations were given to
either the ipsilateral or contralateral superior laryngeal nerve, although these
responses frequently could not be distinguished from random discharges in the
nerve.

5) Even after cessation of spontaneous respiration following succinylcholine chlo-
ride administration, rhythmic bursts of discharges were still observed in the
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nerve fibers, showing some augmentation for a short period.
When artificial resipration was applied to these animals with arrested respir-
ation, two types of grouping discharges were differentiated from the view point

of their rhythmic discharges:
thythm and the other did not.

one of

them corresponded to the respiratory

6) To summerize above noted results, it could be suggested that the efferent
discharges in the inferior laryngeal nerve shows the activity of the respiratory

center as a sensitive indicator.
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EROMNAE pattern REFEHITH foo TCnBH T &8
Hehtiots

B RHFHEERVIEIRRE

KRR O EE D b PR OFEEREE 5 43238 5 Fodic
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RBMEER

<HFBE100C.P.S.
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D E S
BERN L &
msec. WP-RL b
7 o ' thioﬁér’ltal' fﬁ‘c@z\:{
100 -

50

FE, KEDRBANOELREFRE D —D2OFBND %
B, THEIEMR RO W 5% 80 5 Kalk
%, 16 T RENR O EERINCOW TORKEIT
i ote

WU RRIERO WK H—M 2 5 2 %
&, EM O HRERR I BB B 287 S IR OBl
NAFb B D05, ARUEHREOXBELERES,
3% amplitude VNI S FERTERNWEABE D -
Yoo LU, SHA0BNCIR Uie & 5 W IR & i A Jis
OELNBFIcR T, BEIENS, 2D,
litude OREAEMOIENHET B, T hic ko
T amplitude O/NXEE 2 OWEBEOTLILHS H -
oo TNHD DD, HIKAIE D 2CHER T & A BRE
COWTORKBEIEL, X+ 5 4TCKbLk, T
bbb, BUARKR U X 5, BREORWEOR S
JEE IR 15.0~20. 0msec Bl b 2 & MBEH - e
T T, BEORWE 2 OB 30.0~40.0
msec ICHbNB ZENE L, D, BYOBREICH~
THIFOETBREN -T2 TRHOZ 5D, i
BT DHNILE neuron MAMWET S Dici, LDHB
PR REISE R HACTE DML T 5 2 & SN EC
BHHEEZLDND,

(R & e b3 ORI D _E W SR B AR AR o0 U 7 e K 3 %
HHTBHE, BLAZTRTOME\NT, FRETHMER
A B BB D338 B, Tibh, ok

amp-

1 1
100 150y
WEE=

MREEMR AT B &, WIR—E L2 ampli-
tude DRZXWEFIOIABESFRCUH L. &5
I, ZhickinC amplitude /NI 2 QIREIT
b BHE, B2 OREORD LW E D - 7o
FLMCR L& S, BHFBMRONMERI T
X THREHISESTbRTED, ZORKHD
N5X5w 2P FOEERET AL, 3L A SRR
WROBETHE DL bd b, ¥, BLNAKSB
BLNENERE - e ERPTH 55, 2 OREIERD
NAEG LTIV EAEREY, £ oflick\nT
BEYOREIEEOREROMEISENE S, 82
ONEIHESHDBNINT EDBE D -Tee O
BEOBHLZNEL, 20k A 25 A% EKT %L,
AR Ui X 2 BRI O S I & 12 39 6.5~10.0
msec WHEBLTED, JhdT—ELLERTELI
foo Eie, B2OBWEORDNBFKCENTIZ, #30.0
msec~40.0msec OEIFD S OMBLh» e hs, T OEE
OEEIIET O amplitude Ok & Fo S IRE OB
HRTEDLDTREL -,

FUHA_ MR MR 0 X - CHdod B TR YRIAMIR O
FIBER, B4R R Uic X A, TR REE b
WOBA LIEERTD - 72, FElllEoB Ak b~
TR LIENBIRE s oo 2D ORBIGE OB
R2RlET 52, FACORLEL e, BODEEN
#8.5~12.0msec OIRMN—E L ¥ K cHbhb
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EMHDMC 5. Rz, TN TEDbRB/NX
A1 3930.0~40. 0msec OMRETH B3, R Ik
OEA LRI, 272D K& BT NG D,

P babde X 5w, B E OB _ErEas iz
KT A T RIAMRE O SRS ORI 13 fo e B
HONDBY, TOBBOANDLHEET S, WHcRD
BAIE neuron FICR B E D RE I ZENTVWEDE
a5,

~F, RO EMETEMR I SROMER % 52 7B A
13, BRMRICEHTEHBEOBELN A RNBE 0, L
ML, BRUEEREORBAHE XIS A 501
amplitude /NI SR LER WIEBAWEP o), B
46 R U d ORFIFC FUIEE O Bbieflch %
5, M HRICHE bR 5 amplitude DX & i RHIEE

i}

3 OBEB—ERSS, Fk, ZOEMM amplitude
WHEL, D TEBNBROKENIHLNAFLH -
Feo LML, T OEIEOERE DREmRim X
5> THRE > ZRERETH 500, & BWIRER 1]
BRI BFHEESAR I ik dIcE U B T d
ZOMEPEENCT BT M TCE TN otce TREBDK
WIEEO S5, WRHNEBCRbIE S O ORISR
L, ZQE X 77 LBEER Ui, Tibb, #4470
IRUTEE DI, #18.0msec % B#y68.0msec D
bic-» CTREBEBRELILTED, LOhTthkERD
FI23%5 30.0msec A 5%y 40.0msecE OB B T -
fo Eio, FMRIEMERINC L B EIBECH B LI
ETERNH, § 4.0msec OXbT—F LSO
BEDTbI S &pm bz,

4413

1525 LM TR IR 5
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TFUESE I R GG
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— TRWEE AR AT E

TR004V

G E

BSOS EMETERC oA 5. 2 Fo IR A BN T, B
R BRI 2 B P SR IS DS M B I E s » oo L
L, [0 A L FAEc amplitude @ /N X8
A B EREMNEE . ORSERE T NE A Y
Mhoice Fiz, BOBRHO/NSARESBEHRSH
ZDs, FEREOESE HEC, ChBSEHEETH
BLRIEETE D »ice BABRICR U, i
RN FUHIBNECH 505, EiEoRa L Rt
DEREPS—ERT, DOV RSRLEGNL DRI, Th
DOWMEWET D &, PANCR LI X S, T
ETHDERMERTERNA, # 5.0msec DIFHIE
‘¢ amplitude O/NIVHESBbI, Fhick it
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Z % amplitude @ iR HIR X I KEHIGE H3%16 . 0msec
2 BRTL. Omsec OWRFTHIbLI S & 05 BT o
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PlEiB 7o glelifias B, T #F 703 SOaUl ook iz semiz
RO B3 A 5% e A, YRR I 5 1
TIGE B, 1EE—EORMTE S Z b
Nieo Fiz, ERROBIBICKT 2 IR AR O R A
ARG & OXBIDSHHE TR HIBE 55D, BHD
PCTERC & 5 FURIBE OB, thZhoflick
TCHIR O RE LB IR D Bvic,

RFEME QMW E S 2, FRlO TR
BicBlbh 2iEEBEMETH L, HORICR LA L
SIS b, & OIGEIEA DI LA D L,
TUREEAR I AR AT U Aok X Ofifids BHER:

b}

INTHEHDERbbd, 2~3 OESHNNED
NBTEnb, FHlCATIE, BEEEORM Ui
MEBRIC Y o THER SR T 5 0 &l A NS, F iz,
WO BICBIHbN T3 L I, & DIC(REHE OB
DEHOEHEDLEENTNBEBIh B b b, Lk
L, COEBRCRHREIEATHAN NS, Bfis
MEHAEAR & OB Udvic & o Tl o R 5758
BRSNS, Tz, AERICEW TN
R L7 a Btk b DI QRSO B A BIE U 8RR &
Lizo ZOEBEE X |75 ATHb T, W2RCR
Lk Ale, fEE»bIb D F claidih 1.5~4.0
msec TH Y, WA DBILB T FTbIIHg5.0~9.5
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% ¥, HOREHRIT OE T D BRI O AT ¥ C DL
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3. ez, EMREEEE L RWIRN, 5
BWIRHET S REE OB D 1lm/sec L h D
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C AIMER KT succinylcholine ¥ 5

1 FE PR R B R O T R EIRR O B R MR L,
W FRE) 2SR E DI AR N Th, ORI OZEE)
Ak TIHRBHOBE AR T C LB IS, L
20, PEHUHAROBICR UL 31, 2 BFFRIETR
FIPBGHE %1778 » TN B EIC B Wi, TR
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O P ER OZ MCEF LT, KREREACEND
JE T 55580 Bz

CD LA, BEGEBOBIECH S THREOELE
bivs b, ALNCEGER OB ER LS
EOWRREOEMSE D L 50T B0 ET o
OSSR U 7 B, 105 © A PP e AT
ExRINZ I BEa RS0 5 0EMREROHmER & L
HDCThb, TOPINCENTIE, ARTBOWTFIOE
ALY, b FrAHEOEIBDENLOHT, EE
PR DFESE & DL M B CInds - Feo

B OPICIN T, IEHEFPRET) (1) 2177k
TWBEIIE, LD REHOATHFE (1) KX
I BIAE AR (D) A6 Less, FHHAE
BB RS DI 570 UL, BRI U6
RCR Uiz, W SEMREARcH D, ¥
RSB OBHEDSTER L B, HROE(LE IR
CEBLIHNBDEELDND, LT C, I DIAINWS
SRR A 2 F T A TR AT IR O Z2{lic DTl
FokbER, BOTMA KU BIIRLEL K, ATHREEYE
Bz ik o T, PRI R o F R e & ¢ 8t
L CHRSH b, ¥, HE8HARCBICADLRS
I3k, ATHEENE S LWL - CHEOR R
DEER XN, impulse OEHIEMT 2EAEORD LI
BRB B oo TDT END, ATHBAMCX T,
THRIEMEOROMVIRICHE B Blbh 22 &b
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ﬁi$§$ o CHT MR A ks 2 5 2, ANTICR Lk X

, A, EFHETPREEO S RPPRT S T, A
MR ER BB RESEREL, 0, BHRINTS %, b
IR, g BEAEET5E, chbORIEEHEEMMEEL,

RICR Uiz & 5 C—OWEASHEE L, 20, Sbhod
TR B CRR B RAS B LS 35 1
fho COFEEMFHROREC L CEL &, ARNICA
BB L I, kLN —0FEyHEL, B
DHHIEHICEEIECI & T Lico & & % Tnfifig
OFAbIR, FORJRFHOARCR LA S, & BIed
BOMETOERICRENTHED B,

f Z Dk Ak, succinylcholine 51 X o CEHOH
S0C.P.S. S ET AL X A S, B b D
' EERADERE L, 2o, NTIRICHIE L Tl 0%

A 7

LB R REZ bbb, % T C, succinyl-
choline %5 L T FHEFUORS) A2 4211 X @ - Ehigic
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W2 T IR L flie 8\ Tid, AT
OEIC U -CEHT 2 BROFEEST L
TN, TOEAEIDISETSE,
ARIesEbND LA, Xhd PO
MECRD D05, AR OB BHICEE O
A b, RIKINCR U, BRI
B BICHIA S SE LB X B TH
545,  @ss succinylcholine O{EfH b
[ LB 5 &, ATREOEECRET %
C &, BIMIER OB BRI~ L
BTN T &%, —J, HO3FCR LM
CRNTHE, ATFHER O A —3 Ui lig
HEDH DI, i, O T WIRLFIC
i, ATROEc—&R L CHRENAD
NAER, ATFEORRMCHEERROE
WEHBRESE LI TS, £2C, ZOEK
BEIBHITHE, FHALO LS HEER
B Ukeds, RN kG 5H5 L 3@ RE
DOFERER A5 B I o (RIC succinylcho-
line %5 L ¢ AZMIFR HE) &b xe
TATIPED S %R - T B4 (65K
I) &, ATHRESEIRTSE, HFEORI
WRLEL A, R0 & e i hiE
ML, RCEFINCHS TS X 5D,

Pl Balisde 3 5 Is N TR o B & At
L OREBRRM B oI, HIEHIFR A =R L
W U, AR O FEE# 2 i
S ORI DN Tz,
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HIOBIY TV L, Ak o i T b 5
& DT & CA TR O JRHIC — 3 U A 4R s
FohTnbe 3bICT OBARHH LEBACS, [
MR Lk 5, ATHEOFIMCER UcsEs

#6304 IS e FCT, ANTFEROEMAEHTSE, B

HERE A BICR U & 5 7, A TIPU% 0 B & 1 5 7 - 5
Lo P OWERE T b, ¥, BRIETI 1S5
succinylcholine 5 (AW - LRI, MR () 4.5sec/cycle) O AT
s [l oA WRERTDE, BOTRITICHBRS LI, BT
= BB A &SRO EPOBEEL, ATHRO1HF
LT 4~ 5 MME L, ATIHEROWECS
OBIRHSEGE U BB AR L, & QRS KT
BEEDTD B N & ONTIRA AN (92,5
sec/cycle) Wiz 5L, RMMKRLELSIKC, AT
o %o 1 EICK L 2 ~ 3 Mo B ER R s b h
Yoo NTHFIRQ % S BICkHE (9 1.4sec/cycle) F
3%, AENICRLUEL SIC, BB AR O
VIR LB DT80 S udeo

CRBOT L, EHEOEREE, ATIFROR
Wick -¢, ARTAEALRABLIVEADSST &
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F67H
MR AR
100C P.S.
R ETRE
I pif gt

A LA

Tl succinylcholine$®#5 + A TMIR

IV succinylcholine#5 -+ ALK

[ -

v # = BFRORT, BREMCOAFERAYTHTE0, FdH0
i, BRI REHEE 0K T 5 & ORERNAS T
BB LENEEDD NI

COTEPDERT S &, RERICE D BRI
HERBRRIC DT, Green 520 Ok Uik & —&
T2HDEEZLNE, UL, W7 SHEZRICR
Lk 5k, PO active unit 11X, i
CHL BEL TS pattern 2oRTE R NELTLC L
BIHSMWTEH D, ¥/, Gessell's) JEE2 OEFK FHK
st % B— neuron WEKN, &%0idfe ok
MESAMIERIC 3 1% active unit ORI B 7 S
HREHRCONTDH, £ DI 4 pattern & IR T
unit OEFEEBTD BTN D, KREMIC BT T
B & BERRHHRR & ORISR Z 1T » TWWisngs, £
iz BR7cFES pattern ZoRTHRMkO T,  TFUERTTE
L iR S b active unit OB HIC ) - C,
TRENOHREORC ZIHBREDL D TEHE L EEL

A BEERLEHE

Green 20 13, A 2O FEIMED BLEE OKEH
PEBINCET T DTHY, LOELOETDED
HERINCIGE T 5 & & 23 s Ui, X BICKEME &
WFEME D active single fiber 2s & OiaLME 1 % [F)
Lk o b, RAMEEOEESERMRE L DI 0.1
~0.2sec fTLCHbh iz LT W5, FHH®
AR 1, PRI O B IR E oW
N, KIS OERMEDFEIET @ rhythm KEH# LTk
D, ZORTHEFCEEINCRENT % S TR %
W b EWRE Uk,

HER, b OBRHEOFE AT DWW T X B IR
RE BT - TR, WPl rhythm W FH L CE
By 2 MEER e, WRANTA L CIET % BRI
BROGIETHZEBPELNEI 50 Th, THHD



TFVEREARRR O BERRIC B % TR AU AT 5T 59

bib, Tz, TREEMROEESTICHRHRD
TEL VDT D E W 5 Green, 2 Ok, FHH
DHE—ROFES pattern WOWCORE, & 51
Gesell', {@JF20, 49 L Opli»bH#ETLE, &
LKA OARHIIEIN T DO EEZ BN, Lk
U, Adrian 52 &, o4 F OISR & HIRGR OB
BB O BB —B L TnW5 05, Hess @ik otk
WS, PRBNTHOND 2 5L L, £z,
BLIGE OB A, PRI L R A ST
DHREORTDH, WROTMEANC X - Cr DOIEER R
DT LRI NG,

—7JF, WK O unit activity BIL C1x, Gesell
1018 Zyhyy, Dirken'®, Baumgalten 599 18 i 5
22020, Jr ¥E L OB IC K » THEINR TV 5. B
IR, PP BB D s 0, HIRNIIE
# neuron FIEEPE neuron MEWCIE ALTED,
20, RN 5 5 B e Bk MR BB B
DIV, AENWCERRTNSDEEZ TG, T
fo, PR OBEICARITERRE L Db RICET TS b
OBEGE VWD, DICHENTCHRET 0B, ¥
K neuron ¢REZBIADK 025 I CIc HiEA J54:
THHOBHEBH L EHBNTL 7,

ASEERYC 331 5 T MRIIAE O B —HHR AR A DB,
BERE LA ¥ 77 2 TRLEL I, Gesell!®), #%
WIRER B2 I X - O AR & U 38 & vk spike
HE OIS pattern XFIFEBROTE 1% SRLTCW5 %
DEHEEIND . Fhe, R B DAL neuron ¥4
BN WRTEE B L OISR SR BB T 5 &, R
Fe & FRE A & DBHRICE T, K neuron ik
D H/GBENELETHSOE B, Likhi-T
AEROBENC BT, WEMER DR T PR
W EMEDIEE » Th DEHR AT Uihd 5 BRI
Eh ot 23, WRERER OB b ki X B IFERIGS
FEHNCRETT B LENE S & LTh, BED oRs
ERERICILE2 D EEZ Db,

PRIERD, #ifEe”, D OIZRESEMIFGRIC Lo, Kl
B teumik iz, MRS, Bas, PRz
BB CFERERCAE U, X B B i MR
HROMAR L EET 5 L Wbt \» b difss
BEREIIIRE X - T, PREHAR D8R35 O TR v i
THZEEWALL L B, HESHAHBRS X
A, ERIRFREHEH & SEE LT EIRCH) &,
SRR 20 B R OV B o e » CIREIT 5 & &
EZRLU¥o

O o

195640 )

O X3 IR BT B LRI B B WA E K
AR DR T B L, RERCR T, T
ROBEOERICIIE < QWS MEERIEE L hidis
B, L L, TRkl 5ic, FWEIRC DA
W5 ERRBEEMERC R TEbDTARL, AK
BRI &\ active unit & UCEER LB A-NE B M B8
BTN S PICBE i ol 2O LIBLEL T,
campbell®) O ZFHPEEHCIET & LCRER O B
WIdEnWsENEL, T, BEDLM BLHER
IRV B R O I L Dl neuron 87y 1 VG5 As
EA D, BBNEEEESEINCE S 2 ES 2y
R, 4HOWEBUETH LS Ll Tnb, KER
13N C T EIAHR O ELLE BT B E R 2 & H»d T
Dot L b, FHBAMR OB AR H2E)
MNEdDTCHAS EHELD, T, HEMCIEET5H
MEERREE ST & U C EREEIRIC X » OB X T D
Tedhs, BB\ IRB2N R 24 IR Ui X B Te B
PRI B I HI200 B 32 IR L 7o BS TR B
EOEMERCH AL WA DLl RS, W
A LTD, TR B, TR O BRRY:
HEBBY, O, TRENOBEHROHH 4 £ DI
4t pattern AR HODEATH T EIC L T, W
Y OEH AR T b T b b O #EI NS,
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AR O ORI DWC Andrew? 3, 7 v b
DOYIL it “aortic baroceptor” B OECRDERHE
BEENTRY, LORMEFEILLECHEAL cdlbh
BT e HBWE Lo Fhe, Widdicombe? 23, [% 3D
R AR 13 “tracheobronchial ending” 7 B O #E
MEEATWD Ll i, [REEBH 1%, L& 7 OR[EiH
BOMM RN S BT MoEELTEL, © OmEN
MEIMCINZ eI “slowly addapting” WCSST %
LT, ROHBEROTFELERE Lico b O
D, TR BHIRVEER SRS
TNTCWB ARSI NS, LinL, BH®, E
A% O X UE, Galen {R o HHE3 R O A
By T EE B R MR AT 5 LS
TWb,

ARFEBIC I TN IR R O WM K s B TR
B Ureds, Bi—MREEAR L LUHEEC &7 unit O
ik, R EET % “baroceptor” 2 B ORI A
RSz &3 c&id ke THIE Andrewd ot
HEME BRI DT &, i, ATRTIEFCR NS
BTN L, FROMAMMAE SEACE L Chicl
—REA R T A DT, TREHERL Db FhT
LML CET TRV BRI TLES T Eic L
550EBbNhb, ¥z, LIFHEMEDOWHYS rams
internus OIWRME 2 fl L CFEERR T EAD
DT AAE S D IEETEA OGN Al S o0, WREndhse
BN AR TR 27 TDT &%, Galen {BEiH
B ORHEDELD s Tuic iz adds, & 50 R EE R D
b OABINHETH B o, BIEMD amplitude HV/h
XL, MERCEAD-dDEEZBNL, WTFhICL
Td, THEHEOROEERC DWW, BEENIC
HEEFIIC S, 3 BICERRE A BT 5 MENE <
BIhTnb,

B REEERVIEERHE

Calma? 13, FHix 2 OFIE RSB E T 5 EE
B, BAER F i B AR RO G O Tl e B 2
5L, BT OFIC TR MO T EIRE DD B
e BTN DB, ek 21E, HROE PR ICHE S
2.5 &, R ORERBBHRICSE.5~T.0msec O#IGTRE
WRESBbh, Fhic amplitude O/PNE/R2~3 0
HEH30.2~0.5msec ORKET, FBHIOREBE KN
THbNAZ b BB EHEL,

AR \NT, B AR O BT ch i B
fligd 525 L, RO TEIRMBRIC SRS SEbh

i}

B, HAEUEREEOK B 2 bt nilkgih -
Yoo WRIII B2 RHIBE OBl el Js 1 % #iks
1259 20.0msec ¢H Y, Fhickin-C amplitude /)
FWREHH40.0msec OB CEILNS Hd & - 7o
Calma?” OFEE L IE R bR MR ¥ colisT
BV, AFERTITRUPEHRE b T EEMR F TORE
THDHDR—O level THyF5 T LI TEA N, Lk
L, WiEOREREOW W)L % HL105 msec O
EIEDBH, WEORD LN EBDELHOH S
&, Fi, WOLEEEORELNIEEEENTD,
EHORBECI &R TN RREOBHLI OB %
DWW, WHEOEES—HL D, Lichis
T, REMERCR S & 5 2 7o 6 © SRR IS 5
C—Find O, MG d Rt X

- TR D 5 VBB EZORBIEL DO LE
Z bbb, L, MHFEMECROMETRIEE S 2 /el
i, MERRKEBREDORED b W wWhlng <, %
Fo, ZOMH LD OPIESREECH Blcd, WHORIE
DPREMEL D, Thz, FEBEIC X - TRk
MR/ E neuron HAHEL LA E T 5 H I O/cdic
RAHYTHEAH EEbILD,

SERED W XU, RN OB R 1 B
BORMBH B & Xh, ¥z, Anderson B3 %, b
MEERMRIC RO OB A 52 B &, BE R OOk i
B TR D, D, BRZICE WO
SRR U 2 TE BV AL 315 D e © & R3S Ui,
Pittss? px, BEEUMC IR PR AT S &, £ 6.0~
9.0msec OEEGCHBARICEIEIEERE bbb o &%
& Uk
ATERC AT, B & 2 b SO o _EMESR T BL
— BRI S 2 a5 AR, TSR X F
Hiic amplitude OK &L REIEE BTN, ZOKE
4y DEIFIZHY6.5~12.0msec TH oo & O X BT,
AR F5 T B A & 7o b3 SO _F MR MR — iR =T
WEUAAHRR I O B R &, Pitts’) ORI BT B
0 2 O iR — R R I DR ER I &3, EEA
EEMNTWHOE Bbhd, ¥/, iR, Anderson
B3 O B CICE R O T EREAMR O B S S B
T ARG S, LRk Oy S 2 A
B D TR O A DR R AH D S D L EZ D
Nbhe TR, OB OHETS &, TURTNHE
O, R HEOTEHE L Y & R iR O
YRR T L 5 2 D L HEE IS, T X 5 iRl
25T, RS E T 5 active unit OILY Aizic
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& - T, Greenn?® OFEHE Lk A, REHED
TSR AT U OB R A I T A TR D 2 5
5o

Calma? i3, BHiH» 2 OAMIE R il % Lizk
X, [ 7o v B O KRR R I I h B DUR IR
OB, OO PSRN ORKE LD b
AFE neuron BAELNWEOEHH L, UL, AH
Bcs ik, RIS OBRIC e CRSHI O 231
FTRCEWFBE N, WEONE neuron FICiiid
EAEEBRNDOEEbNS, ¥k, Calma? i,
Chloralose R4 o QIEMRMRE, FEIMCHL
B4 OB b s AR E O I’ 554 19.0~
22.0msec CHbHEWME LI i, Pittss? O
L AUT R iR 2 B HERR AR £ ¢ OBy 6.0~9.0
msec C#H 1, Thermant®) 1 X g RBMES 5 \0 I
E kRS B reticular formation ¥ -COERDK3.0
~4.0msec THBZ &b, ThDORLEE Kk KL
WA AT D73y 9.0~13.0msec 2T 55D
EHERE Udo, LizhSo €, LR —IR rh X — R
B e WA BIRAEET 5 O BB % 20.0msec
2L, ATF neuron I k%A “synapse delays” %
% 7.0~10.0msec CH AP LR 5,

AL % _EMEREIRMR TR 3 2 TR O
FURRE QMR D, A& 7o v SOl Lt —
i — FEEEARE O 2239 % O fy6.0~12.0msec
FET D LD, Fie, BEERIC Y - CFREEM
BORIFCEIEER Y OENDD & LT, Rk
RATOT T & 0 EIHE T ¢ OEERENIN 2.0~4.0
msec HEFTHZ L LD, TOT LD, FUEIRMIR
— R HR R E T £ %19 4.0~8.0msec G5
THZ LI AN D, synapes 1 {HA4 @M % delay 23
#2.0msec U Td, AMfEneuron B2 ~4 LT
Elnd, Tz, b« FPHRIEMEI O KR %504
T neuron #¥, Calma?” OEIC X % EhfiE—rF
W R iR RS AR D ATE neuron 3 & D 70 H D
LHEFEIND,

T, RERCK T2 TR O EHIEEE, B8
DRFBWCHFNNTH 30.0~40.0msec D EH % & - &
amplitude O/NIAMBESLEHNS T & 255 - 7o
OB, B2 5 LGRS b ORI, BRI
D HINE & 1B - fe M neuron ¥ 0 £ Wig
HAMDD, BBV, b TEEHEY OB Wi
& T ROBERCELMEORESEZ bRED DL
EIxhsd,

(84

T

—, TR O R o L SRR SR O ik A B
Z T BRI R IC Bl D BUR B, TIEEEARIC
Bl s RS OB IR —#E ¢ & % orextL
T, R RO RS AR I D K& T I © 2 5
WEDH LN, TOZ 2, EPMELEE LR
TP cp iR 2 A U CISRR AR IC b 5 SO 6 &5 23, I
WAE & fE & Ik CTHBIFOEEIN D i Lnd
Calma?® OPLENLEZ B L, BLDH R &
B OBRIC Y - CEIOHEREC b D THEHH &
Hbhde, O X5 InPHRAE & flgEs & BRI »T
B SIEMAMAETANESEI OB, Lk
META AR & R IRAR & DR BN, RO RTAMER & TR
BRLORHIIERT, X DEMRERESES L Ty
5H0rHHEIND, Eiz, MRHHRICIZK 4.0msec
OB amplitude O HIEHI/NSWHE DB
BRIE 5Tce L L, T OB EMETEME: DO
SHERETH B Oh, BHVREREEROSE I N
HDTH D OPRE LTI -7,

C ATMRRC succinylcholine &5

Adrian? 13, @ F QA RME L O E T
HRIC I 1 BEHEDY, curare & T F LR ET)
FEEXR A, BRI - BRI ERE
RO RS b - THERT 2 2 & 2 Uiz
529 13, succinylcholine 1 k- T H ek FRRER)
wERLTS, RoMRoBPNE B rERTsz s
2B, diffusion respiration OIRAEIC 3\~ T b, FE
iR B OFESREINT WD L F Xl i
Hukuhara 529 13, BINA 3B GREMK 2T
o TEFFWARBRIC U e BRIC AT R =18 % &, Ik
R QU EME neuron O, Mo ONREFEHNT
RIRN e BWHHEREY S - TRET I Z L 2Dk,
COWBER X DKL RE TS L EESEINL, EY
IR U 2B R B ST U e, A B OWES
BHRAEICIE T 5 & & A Ui,

AKEFEERC I N T, succinylcholine %5 L C B Fidk
UGEB A 21k X B A d, LIS X B stk
TERR SISO A UERENTE R L ke & 0T
13, Adrian® OZEEROEYE, BB, Joelse
529 O AIROEEICET 58 & W EO TR TH
-7

¥, FEOET 2RI Uz, B0 & i
mEBIEmI N, BEEREYIDICEREIES &, B9
M BECII R Lc k5, BEWEEE & - 2B

Joels
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BH 50 RAOBOEEEFECE/N L, Z OFEE,
Hukuhara?) @ik OFRIE# 12 ki 510
IS, TEHSORBICHMUIZBHRCH /o 20D
T EnBh, TUHRBAMR OREVER TR RIR OTRENR
BOZMCE - TERTHHDOTH LS LHEII NS,
T, WEGER AL 2%, migh COg
EOMWIMC & - TP iR BEE U, FSNEomsem s
WAL, & BICERMERREL RS 5 &M
REANNE OIE AR MR L7 /D, T OER, T
MR ORI L, BN REESEHDLIL D&
Bbis, LhL, BRGS0 OHy S w7 2 F4
CBd4 % succinylcholine OFFICONWCOME, &
Foik, Granit19 @4k k35 succinylcholine
ORRCRTBMER LB X 51, #AFEIR
ST vy 7 ORINCR, BdiEEs b ORI AT
EINDbOEMEIND, LTIz, AERCEIT?S
uccinylcholine 251 @ FMRTE IR O 55 L B o
Wi, SRS D ORI, EMICELA TS TG
TRIRSEBACH LT, YoLs A THRE52 %
PENWS R ENCGBIRT AN E B B 5 bDEFEZ
%o

Tang B 1%, decamethonium ¢k 2 OMFE) 4=
X5 &, AT O SRRSO B LT A3
D LA, PR OEESEINL, MESET
THZLEWRE L. 3D, REMBEZUNTS L,
BEFE R O B B I A TR o I & 1 R 7 -
T LB TUN D, Adriant 2 4%, U Y FOIFIA LM
ROBEENS AT OB & 2 EERTH - &
I Lo

IR\, succinylcholine %4 5.1 € | 3%k
WPUGHE) A (2 S e RIC AT BT 5 &, AT
B DFWC—B L BRNEERORbh s B4, |
WL AIIMFEROTLN A & 2 H e &
Fe, TS OFHRINL, ATFEROWEICERI RS
Pl E PR R AR I B M E b - e I BT,
STRN RO MICAH BB L5, ATIFROBE L3R
BT s, TS AT O & Bt % & - 7
TEHFOBLNIHIE D oo TDZ Eh5, Tang
549, Adrian 52 O L IHIROREMNRLS & L
T, PREGEE O FINMCREE L CHb i s MR gE s
ALRORECHEMT 255 LEH LSS ADE S
TERMBENTHD, Thpz, ATFROFHEE
BSE ORI X » T, THREMROH LR O B HZ
T2 0LEbhb,

it

Hukuhara 229 )3, %3, 94F, 4 XOEE
neuron OFREAH, M%< WiET 5 LEEI N, L
HIET S MR NG & RIS Ui, Widdicombeis)
i, 42 OBHREOBRECOWTHREL, L vl
AR U et = % 580 il 4% “Hering-Breuer O A"
% “Head’s paradoxical effect” Fi3BIDNHCH B
T ERMER LIz, Green 520 33, K[OMHE OB
D5b, WEMNC activity ZIRTHEMER, AR
B5 LMD DS, AR EEIND & AR
LHlToe 2D OIS HHE T2 &, Wk EIHC R
U CHER 2 R D MRS, 7R A D OIE T M
BERERND OFHBI L - C modulate X L 53D &
b, LicdisC, ATHRIC Y » ChixlEks s
L&, TUREMREOE.OEBITIEE R A SRS
Hering-Breuer O & RO RESIHEE 2D &%
ZbN%, KFRICE T, AT O EHEHC FHET
WROWMENFEHL CHHEIhAPO H 5 T ki, —
Jl, Hering-Breuer @& 4L FHOBLD LI
Ebhsd, UL, Duke 510, Ngaiss), FARS pr
OEEN D BW Bl k5, Migho Oy gaFIE,
COz I, BB \WiZIMNEE pH OZ(bIC Y - C, Wk
B E B LEERBRPEEZ DD EELZ DN,
iz, NIMRORPEEEZ D X T, Mo
HHHREEDZE LSR5 & FEC S B O i stz
D, ZODEMED Ox HERK *COz HEHZAL
L, WRhiKOREB:SEEYZ 0550 L Mbhb,

Ubibtez 2 BBRT S &, RERICR TR
HIER R Ol BB DS N TP o M R 85 %\ i B
xS - CTHREINSBRE, AT L - Tk
W & Sefiiontisc X 2R FROZEAMSIRC Y, %
DI DV IFWR R O EEVEDSE T I ND e TH B A &
ERADbND, S BHICZ OBIIELIERPIK, KEPIKD
B0, ELhOKRMEZEEND O H B IC X - T
, IR O BIATEIE Y 23 modulate X T, U
HMEE QRO RICR LT 5 b O LR XD,

O XS R X AUE, TR OOl 3 0
WK OFETIR IS LI BB T B 6 0T H
D, Joels 528 3 diffusion respiration OIREEICEH
05K OET OREE U, AR OB O EHE
B Lz il &b YR EEHETH A5 L BDb
nbe

V  IER O
TR QB OB X - O iR o 1E Bhik RE A
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BMIn5 T e TR, TRROES ORI A T
WL B ZIIFMAETHD L Ebhb, TORERI TS
Fedic, F AR FEBNTC, TFEEMROELE
LA B I IS DWW TR R T - TR, (RO
BEGWANE ke 4 N o

1) TFHREEMREOR—MER (active single fiber) @
IRy T4 &, WEGEB O rhythm
FFELTED T ERBRETDE LD, DEAICWT
R A A 5 U C BRI TR BT A ER DD - fee TR
FcHRZET 2o, RESK activity %R
THoe, WEMIKC activity ZRTHD & B H - ¢
2, R oAFEEYRET BRI LD THHT
oo IHRINLORERO hT HH 4 O FEH
pattern FRTEZDEATH = &MLz,

2) FEHABEEAR RO O B—B SR 5 2 o
B, FHRETARIC B IS R IEE OB 20.0
msec OFIMBE D - o T DIEENT, HIERD B
#y 40.0msec D¢ amplitude D/NIWREOT
NBWMEB B, D DBEFOEENIRED -,

3) RN eI A 5 2 e, T
METH IR 346 .5~10 . 0msec LTI — B © BEFCHE
B A IS S e, & UCHE W THRIBIG 2 & 0%
5% 30.0~40.0msec ¢ amplitude O/HNXIWHEOE
b dPbH R Bz,

4 FExHio EEaRiRe —R e 5 2 e B, TR
R 8.5~12 . 0msec O ILIEH—#k7g % K€, [
M8 DIG A & B E IR B R 25 plbhviz, ¥
7, T DISEWEANT, TR D OEFHY30.0~40.0
msec ¢ amplitude D/PNIVWHEEOE bhidHldH -
7Zo

5) R FrgEE ki Ml A 5 2 TcBR, iR
RICELb IS FUR IS O #1349 18.0~68.0msec TH
D, EbDTEHBKRED -,

6) S L MR A IR U Ao AR i Bl
b B RIEE R, RAIBMoES LIERETHD,
Z DI HS—IET L $916.0~71.0msec iz - Tl
Bl iz, ‘

7) succinylcholine ##%5. L C HSEHEMPCER) & 5
X RIGAICRNTS, THREEHMARD B I »5E
I, o, LIEBL O, AMMEEERSTEE L .
TIC AT R 21705 &, ORI —F U /R
PINET P&, AT OFE B 5 B R
OHbLNDEEDH B = &5 i,

PLYEomkkios s, TR MEEHRR O 5L E S O K13

TR @ HRHEEEIC X » TR IR DTHD,
[ R 5 S DB B MR & D DD BDATE neuron
AU CHRRIR OB 2 2B T2 & 0 &R I iz,
U= T, KiH B FEBUHIR QG HHRAER 5 2435 7
HEE LT, TEEIEOBEMNMTED X CEEICIT
W R DIEE 2 LG5 D EEZ 5,

MEk DD, RIGHBEL S M 2 KR
D & U e RERRTIL S R AR EE, B
FEMXREEITEHRFRAICELE D B v LE
To e, AR L CHISR 2 MBS LEEETH
& F Ui dUhs i R — 20, REM B AT
LHUEERLET,
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