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ZOPNE AT OMIENY, FTABSAT L e
HRINTWEHDTHEH, RO S B
BOIFNED b Dh, B2 EEFE IR
£330, BITRELRBOEERBEMOE
1, B AR DMK - JfesErE v 8% n
7 ETERT B Rz, FERAE BARTEVE & Bitnc
BEE T UM RE L.

1587

28 F &
i) feEE
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0.3~ 0.5cc# i L7,

i) AfAVERE

KU S UL I B i 28 S D AFAE N KU o gt
VTS VERT B, AF NEEORRIG AR
A X o TinfT i LEEZT BN FiBsRkT 2
ﬁu,%ﬁﬁﬁﬁr;%mwu%ﬁquﬁﬁg
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A - BIANES « SEREA T, 3304,
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mh, EECEEROEREZ LB DTHY,
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FARTETI.
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EHRORUG# 22 E W L CRUFRIBE L Y = — T
TEZET 5.
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B0, Co—AHOTII#WERZHALTEFN
RiE L, BEEEAEAN il B & EATE LD
HET BRIz L7,
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TR R BT B LT YD R UE R BT
7. B 41 ShNKIEE % 17 o7 HRKERE
X, Ganglion nodosum ¢ Fi#f, Ganglion no-
dosum » -, # %1 Ganglion jugulare
O ek 2 G U TR L. SORH
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IR 2T, YIS AR KGR £ HIEREE O I
IZOR T

LR Z G ARSI SR AR R 6 T
5. Sturm!®, B UEFWEC X UE, Kl
BRI ok L ) T T L, M
BRIz AT - 0 - BIEFITHHE LT3, XK
TR 2 1 ~ 28 5 IREPAE R HREET 38 LTl -
DEUFOMIZSM LT3, L LE S ik
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FRED TS, R0 THREFRED S OTEEIR & 3
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1R S A TERBSOBEICEIT T L.
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DY —ThbOELDIEHZ P 7V AV - —Y—
2& b, WRAVERNCE A TRt Y Ya g
—FWEHEL 7.
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0 L TR PR OIEFAER, A i
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Rz X ZAFERIOE L EERK L7,

FE3E EERME

i) MEEOERATEREL AT, BRELGZH &
A b2 4UE O IR ARER O EEk L5 E 5 DA
(THD. M - SRR BEEE 5 ~20¢ps,
40puV~80uV DR 27 —HZEEIz =
FEPEDmE 2 —kfke> Spike JUE # 7. "
B E EIPUGEENC & AEHETH 5. wxaiom
sec. ¢ L, #HEIHEHO T 1 AHFEIX 5 cm/sec.
L

B Bnc Xk 28

3 : Ach. Wi FE %~ 1 ér # @:Ach T2y HBCKE
8 : Ach. ii§ F104 £

ii) Ach. GG

Ach. O2015EE 2 AT RIRECBE VY 7 HER 0.5

DE L D 1~ 2 HEEHRECE BT
BT, L OFE T 3.

Ach. §i¥% Fiijo>Spike $iE: 1 WU 3 ~5 T
&=, Ach. T2 45T Sp1ke,5u\.u,t 20
~30 g L, B> K E {9 1004V~ 500
AV T ot Thok g 5 L FEY10
oz Spike FUEOBUE LR W AT EE
CHREEBICicT on@H 6hz. (BEEG6)

A Ach. #F 24%, Spike Jitil oSSz
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MF# 7 /r#ic Spike HEOBHX A5

Tk Al e
Hlnk b by & FERpic B E o, HAIEL artifact 5340, E.C.G. & FE & o spike o R 2

Rehd, Hhk#ET L FARC E@mEoMAIE L artifact 3% L TECG & Spike i34
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ATz,

iii) Adrenalin 1 %]

IEHEER 2308k L, Adrenalin 1,000
T 1~ 230k & Bk 5T 4 % &, Spi-
kel @0 L, 1~2 530134 {14 ’k—
L7223, 5~74i2ix WS Spike firizo i,
FRBz. L LA L7 Spike i -f«k,%};

LTHRMA & otz (BIRT)

28N AR X B R

1") Lﬂkﬁ[‘f\f‘l:/ﬂ"{'”';":‘f’}

MRERIER 2 Ui, EE2~10V, FREi
0.0Imsec.DFEJENE % 3 cps~ 100cpsD i T4
27“

RS 2 BT 5 &, HIERPHIG LFhA EF
REVCENIE—5E DBEE & 3 > T L Ty 72 Spi-
ke B2 HERTONIED, RihbRST
%. #1458k SpikeitE 0522 % 2T
7z, Wk F 2w B L EHAC TROUEHIE L Spike
BEREDLA, W AR Z HEO Hskiio
Spike B & [E U gz o 72 'f'll';’,k Hit Rk
¥T & Spike fitl & o BIR 2 52T B
artifact # ¢ [A1 LL,D%H, flsik o> +:w<[=’;: %3
TAH72, Spike fEDRHMIIXTA & DEEY
72 £, artifact 72378 JJ|"J3.’I£._}{)?‘._ 37z, E.C.
G. DHFEDOR S E N & 5 7 HsRREOSA

'z Spike [riiiziT ARG bR HE
Bzl T L W Eme Spike firiilx E.C.G.
THH, HAELw. 72 LHIERBEME D _EmMo
HUHNE U < Z#wHigEo Spike firfg artifact ©
» 0, Rk E.C.G. @ Spike firdixise
LTwBoR@Enesns. (BES8)

V) A'J ‘qiriasc J*/“\J:“Lk

R &[G U e A AR O R SRR 2 17
7z2%, Spike HCE OBiEE L URINIZ L E D
aivot=. (BEE9)

BaE N F

IEHESEHER L b, MREINIAES SE « 2
B aj'l[iﬂ?ﬁ])':»{ VIRIRIZ & B SUE OB 2 1 BIR O
Wz —SE L 7B SR % 95 Spike
PNED onr-. By > B SE IR 2 RN R
VAR S N7z AR, Spike Sl o8N OO R T uﬁf‘
ROEEEMF I LY BAaolboR B3
T, Ach. {FRFITCIZSEEO S O 25 &
L, ZOMTIEL b D 2R E LT, Bk
DB ERB L LT,

HIBC X BB T3, Ach. WF1~24
ECIERIT I E R ( 2001V) %457 % Spike
BOE L 2 oBAEORINE B 2 kg, KO TEIEE
DESIFEZ B LT3, Ach. KA o
I ORI 2 ERL T 5 Z L iEgRo
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WETHLHLNT H5% R, FEHEOEREOT
Spike fit'l OEE LR OB ERD 22 L,
w1 ECG AR R ORISR D
—FHLTHE Y, JEEMEMEELEILNS.

2 Ach.# A LT, If@RREDHEIEIC Adre-
nalin % F LT Spike HEN W OIHEHLE
FLizZ ki, ZOuERAIDORENTER % mIB
HLZLDTHS.

Adrenalin A # i L728F1z, Spike it
OB E L, T~105H 12U Spike
ol o L F Bz kb, Adrenalin (X
Ach. (CERBIANCEELT 220 TR, SETER
1 AN IO RRRIRICE T L DIIEL 2 5.

KA FRE DRI % AR D < 3 TR L 72
DX, ZEARREOIRAC X BB EE LT
LBTHEN, HRRHEIZHOMIEEZHAD S
nnnot. HlHkEMEORETEIC X 5T Spike
EORIME R7zd D3, L LARERED
L7z, ACEEAHRRHIE T Spike fidizZ b
¢, PEkoEMREEC X AEE - W IR
To U8 ARt B T & B IR LA RN T R
BRThHs.

BIEEUVICER

ST USRIz OV T O E { & AT
b Tw%. Dixson?® Jrf Einthoven®® |34
WNERIREE L, BPEUAE « BSDRE
SN OMFER 2 L LTo ®EZIToTw
2. SUSEEGE Miller? 2 X WMEAREN T
WAMEN:, BRI TRz -E R, BEA
1 X ESMENZ S DR - RET, ATz
DORATHZLE2TWAB. WIMIIRTH R
SERBAE F ORI I E LT ED £ HE
L, EFRPeyETHESE L TR £ &5
ATV3., GEFHERLIET & Z ORI
WIFE R L, BIcKE - S ENBEAANE (R
3. B 1R BAELEE THE - [ LR
HNTHBEORZD BTHB. 3 —J57 Dixonld
% Einthoven 1% Z#FNIED L% 3 T
. G« [ L OEROGHN L& | TR
W r R 2 BT B Z LB L. BB 50 -

BREZNSHREAHER #2088 75

LG H DR B FEVERA AT R D 8k L o T B
OB ENFIHHEE: 2505 THSB. LhL
FERVEBEEE L E 5 EhE, EERO
MEARIRE & b, REEERE o REERMERMRIRIC ST - K
TR ha v, BERETREEEDGE &
BnEEAOFNCHELTHANTHEDD, FIC
FAE R DA U T BRI 0 SR 5 72
NEOTWBEMhE EEALN, ZOMIZRECS
BN THEREEE BRIN ZCOTEIAENS D
D,

Ploschko® 13404 » QD LS -
W, ARSI & 7 Ei ARl 7 O
AR O T BRREMRR RO DT H B &
L2 Tw5. L L LarsellPV 3 —¥&0z 28/t
REAE RO DR H B LX), OO
Wit 0% {13 Ach. 12 & O TR 0 HUHE & 3k
Pz b, REMEOIMBMETHS LB A
51 5. Einthoven®® Rk wik Ui T,
EFEMT B 2 12k O THE - SUF LS
BB EEOTN3.

HoBERRE Mk o Ui & BRI 5 &,
LHF - [F XD BEOFENBA LI, FERIC
Ofie N F R LM CIIEETH B L EFRELT
w3, ZAE—RIORERRE M E b —HE
LTwBZEERLTWE,

oS FhE, EMR O U o M
Y57, WER: Spike EOHEIE Wbtz
Lk, WEARETENC E o TE B IAE - &0
TR EA R IRREICHRS LB A SN, —
7 Dixon!® 23Rk aEllgic X >T, 4 - &
W OWIRZ, ARSI X o TRE Rk L
72 L REE LT3, Hebb® 3 fREBRO YR
FHEL T3, ZREDZ L BRI
R QE TR GRS e B RHEO B B
Lz b, HEEVDOL Z s -owTEE AR
FHHZEZ T3,

LA LBER ORI L T 228 i
Rl & — ORI B RERRRE L N - T H B &
[ SN | T M2 (4 S

AR 2 Bih + % & Spike fUE
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DEFgERRL, M2 HEEL, Hkiiks L3k
Vo Bz JRANE Ly~ Spike HERHEAL, ®©
A THRIERAT & Rk 2 NHAIZDRECRS Z & 23
DR, WBHTHEENOHBZZ LT, ZO—AaR
ZaBig—Ach. 12X DECEHENR L, HKEM
AERIRIC X 0 FES Bk 53— —IBRD &
I, BEES L hABHT, ARk
OFRE) 22 R X ¥ B TAAIRE LIHE (20cps)
THot:. FDDOW, JE BB 5EL 7 e
IRAE & 72 WIBEIEAL AL T 5. OHEEICR LT
“Vagus escape” & % 0 kB KE FIRE;
WIDHERBIB L, BHEABURDLNS &

S s, Mz b Lz BB LES Q1 (2
EMEOEFL Y, Ach. §§F L REBRAHAE
LWirBREEE h, »B\ELITICA 2 & du
2 b DOMKEEICET B L 5124 5. v DR
ThD. b 35— KEREED PGS IR
% ifE X ¥ % cholinergic fibres ofifilz adre-
nergic fibres 22 FELTE b, FlEizkoT
cholinergic fibresm#757% adrenergic fibres
- DEEODIIHHE b, RsREkE L b adre-
nergic fibres DOEMA JH LT Spike fED
i # 2, = ® adrenergic fibres |3 3EsEmEEH
SEDWHE TRV L BRI TH 5.

RRARRIERIC AT Spike B2 Z B®D
AdD7z T L, ZURPREOBEE R KE IRET O
PRARWRE L CRUEME 2 B 2w b D TH B LE R
5.

®

D RFERBETERL, 7tF—aral ¥
EUERE 2 ¥ 3 v R2BIRNES « BIARE
5« SUERTE T LT, 33PCICKE « S SR
O LNz,

2) HF - STz oT VSR, OEE
B IR T R if i 5 B DR B DRI IR % 3R 7=,
FEF VB3O A D7z,

3) Tyl — EFRSZEINMIEANLLERE 8 I
6 Tzt 2 L, ZhicGEFosiEi
X & WRBEREOZEIRD bh a0,

4) CM.C. »EKEHNEA LIMLERS L

1595+

WRE RSy R X e, WA U
SUEEDOFEBIITD Sz h 07z,

5 SEERHRERVEELLT, TeF—
N3y v OFAFATE T & 0 RSO IE R
ERRAE 2 FESE L, Adrenalin T2 X o T Bl
RIEDEED b7z,

6) SETIEMRERTIEEL LT, AARRE
MR P ESRT 5 &, BEMROREL, O
{52 1E % 372 3 RUSRBAEE CAUE I BES 0 MRfEiRAE 2
X 30, B, EERMKEDFIC choline--
rgic fibres » adrenergic fibres 23 {7Z7ET 2 &
Eibhb., XRBRMEZBLNE®RT 5 L, &
ikE 0BRSS AR 0 SRR TR 2 3572 0
bDLEREENS.

7 RE - SEHERIOCT, VARENEU
ATREANCRRF L7z & 250 Eom E fER 457
B, I OFMERESKE « S AR 2 ke
FYAETH 1 FERARBI A Tl L IR 2 N 24372 B
DTHB.

M OEFRE 1T O AREEHNBRFEEEBL
#5019 EH FER A A EAM oV e R TREL .
Wi s icER, RAHEHEREL S HERE oEHEE
% Mo - BUR AR SR I o i T2 e E s A
CHEoRBLET, Z2RKoMBEEIR - HEER
FOEE « BE  KAELEoe#cs 8N E
L L ErEd. XEAELT LR BT AT
SRANNELCERL .

3 [Ey
1) MEEA : SEEIOEE o SR & 55k
EHFENMR, FRKEAEMNEESW, 10, 4,
7,1959, —2) AEHER : S RHBERC LB EE
. X oEFENRBAEEENIIE, FREZHIHE
Beoakak, 18, 4, 425, 1958, —3) hifEEs &
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A Study on]Tracheobronchial Spasm
By

Michio Nishimine
(Directors: Prof. Kazuyuki Narabayashi, M. D.,
Department of Radiology, Kobe Medical College
and Prof. Isamu Suda, M. D.,
2nd Division of Physiology, Kobe Medical College)

A number of theories have been advanced on the pathogenesis of bronchial asthma,
but as yet, none of them has been universally accepted. Clinical symptoms of the
asthmatic attack are always dyspnea, bronchial hypersecretion, and bronchial spasm. In
the present study the essential nature of bronchial spasm was investigated to obtain
information concerning the mechanism of the bronchial asthmatic attack, as a first
step toward clarification of the pathogenesis. For this purpose asthmalike attacks,
experimentally produced in animals, were roentgenologically and physiologically inves-
tigated. The results obtained, which are to be given below, throw new light on the
pharmacology and nervous interrelationship of tracheobronchial spasm.

Results :

1) Forty-three adult rabbits were used. When acetylcholine or histamine hydro-
chloride was administered to these animals by intravenous or intramuscular injection
or by intratracheal drip, tracheobronchial spasm was produced in 33 of them.

2) When tracheobronchial spasm occurred, enlargement of the heart shadow and
mild intensification of pulmonary vascular shadows were roentgenologically demonstra-
ted. But no other marked changes were noted in the Inng field.
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3) Lacquer was introduced by intratracheal catheter in 8 animals, and 6 of them
developed Pneumonia. Experimental bronchial spasm was produced in these six by
the method described above, but no changes were noted in the lesions by X-ray.

4) Experimental bronchial spasm was produced in 5 rabbits which had previously
received intratracheal C.M.C. (Carboxy-Methyl Cellulose), but no development of atelec-
tasis or pneumatosis pulmonum obliterans was noted.

5) It was electromyographically observed that the intratracheal dripping of acetyl-
choline caused contraction and spasm of smooth muscles and that adrenaline drip
produced muscular relaxation.

6) It was electromyographically ascertained that stimulation of the right vagus
nerve caused stoppage of the heart beat. As the stimulation was applied, at first,
escape, and finally, complete disappearance of the natural discharge occurred. When
a stimulation of the same degree and frequency was applied to the sympathetic nerve,
the natural discharge underwent no changes.

7) Pharmacologically-speaking, the antagonism between acetylcholine and adrenaline
was definitely noted in tracheobronchial spasm. The decrease and disappearance of
natural dischargé in the case of vagus nerve stimulation may be attributable either to
persistent contraction of smooth muscles, or to the specific reaction to electric stimulation
of the adrenergic fibres which are co-present in the vagus nerve with the cholinergic
fibres.
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