AAAETERE - 2816115 - {Fd14ELLA | ARAT (A 1 B2
(BB f 27 4 5 A 6 B % 3 #i § X % B "

HAs

Y

JOURNAL OF THE PHYSIOLOGICAL SOCIETY OF JAPAN

28 % = 1966

R E 3
OB Fem KR RIHGREEEE(CICHE D SRR DMIEAL o s 579
& Bt M AR o S R IS 38 DU B 585

A U N - -
T 2 | LR e A e A e e 598
H & &£ 82 ¥ =

i e S AL T R I Rt 601

FAEEBEASARE 1, M2 A B G e et 611
] ; £
Eﬂ‘ifﬂyimﬂéﬂi h) H *ﬁﬁmﬁﬂﬁﬂéfﬁﬁ ........................................................................ 617
O I B e G e T LT o e PP P L PR RT L TPR P RPPP 617
PR RY S 0 5 BRI BT 75 P e o s css Tt s o ke S 620
AP IE T 2R B B 7 v i — R AfEE e eer e et 621
o L o+ oo ee e et e e s 622
TEIl (o83 8 B e e 622
CRME) B K {5,1\ e ¥ Ex=w TR (1) ............................................................ 623
[mg‘gfﬁ.;dj .................................................................................................................. 628

HEE2S phamee

J. Physiol. Soc. Japan




—3 8 &
FRABMAT SRR L
| MOBE - HE - kA

O EREMMAB S — 2/

! ® B ISR (=

> OEERBAIIC/
B B

I OIE N - hIENHE HERaH
onEMr kL (RHFEES T T irioor
@ FE AL £ ¥ |CLEABERMAHEE
.1%%,2&?5@ - CLEA’J‘:"‘“/’&?Q
eHAHEN A FHuL BN TR
O IXEMEIND \,\_ KIER, HEHEIE

c AAsL7H%RE

CLEMR FRHAEXEAR6—1256 H2L1uhEL Tel(719) 7141 (1®)
KPR AR I EALAN 2 —25 & &1L Tel(441)1362 - 1408



H: BERHE o S

s o3l s A BB 2 & R A —

A, H23mEREEB YA (1965, B &, B#Ey VR
v ADRENBHTHORMM T LD THS.

BEE, v v Ry A, —RERSOREC LR TN ORI
ER, By v R Y ARRTERENY ST, TAR LT, %
M o A TR RIS OB & KBS b S he.

ERAEAEABHESE, BERABOHKEH LT sic, ¥k, &
gL EEEROTEH I, BEOAHEBNEORRNE L ZDIC, T—FHIND
IO9BTTDT 5.

A &

ERS#TORY  LFSR, &k, BaR
BEEEED AR Z 1R
SRS LB ¢ 120

— B e : Molecular Physiology 14811047
BRE, REEOBEM : 3R

BES VRO T LB - 1217

HADEAR : A. L. Hodgkin (England) 9 4
ENg & A« FRE G144

128 % %

B 5% #5250 K
% 4l 1000

O~ DN W N =
PDaadiae Pt e

REEMEBEHELICOVT

KETEM, THEMEFHRELTED E Lk, PNEDOMK, HREE BRESOMGEND, ZOoBEN
DTHEECKRE LR, EM1000/ (Pl khifm LWRERLE L.

FOMBAITHOE E EHLETR, v EROJERERSERCH > THLITET.
AT V.

HALZHEPEAN [EEMZOESR] FESR
E oo OB R K X & i JRFED
oS REARA 1 THT-10 TEL (942) 0101

m

gir 0OA kW o% 2

R RS 7-3-1  BRESEMRA B HEN




BALBYSLBOSIAROLIEN
PEFI424EEE ST 1 4, 2000/ L 72 ¥ % L (BBFMLES BB EERUBEIZB
THAR) (EBHALEZEES - BEVELET. 4B, =, WETETEL D TEHR
HEERLSFLET.
BHEELBEORMOF B EABHIARE BE L ET.
BIAILHTIRBEXEBEAER CE 7. (HEBFECHE X/ PEBLEOREITR
LoBNRH Y ET). ARCERAMEZIBALE Lk SHFHBECE7.
HRE SRR (AR A8t TH
R KEEFIRAEBREREN
A A& A& # % &
R OE B o 86430 F
|/ 812-2111 (/%) iR 6325

(HAELFE]
F14 AEBEPHRFARES
HIH ; BEF424E 1 B28A (&) TR LIRE305 LY
BT 5 BARKFEEFE
L 1B &3055 AN (HESEEat)
2. FEEHRAS ; ERETRERMHBRNE 18
AAKRFEERIMAEA TS (FE (293) 5711 ()
3. HEAAL X Y); BRFn414E12 208
WRHHE OBEOKE N R
EIEESEEYRESR
HIE ; BAFN424E 1 290 (H) ZFRi10BE X 0
BT 5 KBREERIRSEANE 5 s
1. FHEHAS ; KBRS 1 047
KBRERIA R4 B SE (EEE (041) 5215-9 4R 276)
2. AR 240 ; 414125 25H
FRAFERM (800 FLIAN) 2L THBHFRAZTE
MERE K OE £ B

S EHFEOESEHRHK
HENaaES—, 1190M
woE g ok &

wom—— P B i~sg| a~eum| T~om
H—HHr
RIXBA 70 90 110/
z D h ' 120/ 1505 18014
I HHE
=F, FH, §&% #f =
EHEROGEE 160[] 200 2404
A% RER X CmE
= s
dbdEE, Ul X O AR 230/ 280/ 330




(B ARATEEE (1966) 28, 579-584)

TIMBEL(LCHES S-BUOBEMEE(L
AW EX

612. 843. 21 : 597. 593. 4

it PR*

The change of S-potential with varying the intensity of illumination

Hiroshi Niwa and Tamotsu Tamura (Fisheries Laboratory, Faculty of

Agriculture, Nagoya University)

It was attempted in the present experiment to explore the polarity reversal of chromatic

response of S-potentials due to a change in intensity of the stimulation.

The result is summarized as follows

Some chromatic responses showed clearly the

polarity reversal in a certain range of wave lengths, which differs between the types of
chromatic responses (refer to Fig. 8). But in some chromatic responses no reversal of polarity
was observed as in the case of luminosity responses (Fig. 7).

I.#% B

GourasD {3 bream (= A 0 —7) O R
JEAEAE VTSR L, S-EALO IR IRE
RRICEDOBM 27T, FBGRERETICoh
BB T 250055 LT LTS, AR
BTN Ogawa2 |z L - TH RO TS, LH
LR s, MEOHAEVTILOREEE LTk
B&XE RT3,

AEBRTHEIEL O CHRKIRERTR 7 DR
EELLTHY, MEEZEZ TARY PVEIE
MR & i L, MR hE Bk L.

O. & # & F &

MENCIIR 20 B R T, Mugil cephalus
Linye, #RCIERBZRINERMS b=
+, Cyprinus carpio Linng, % FAv-iz.

Svaetichin®, Tamura et al4, MacNichol
& Svaetichin® & L& { [k X U T8t iERE
EAREZ /2. WicZ DEARIE Ringer BERE L
7RO RicE S AEERT 0SR  (ER 0.3
mm) D ERico¥bhiz. fil, FEBHBE L
TR v b h 3 3ELOEMST VK
EEAMEN T ARy MINERE Tz,
Micromanipulator % i VW /NEAE & FEHEREIE AR
RO b2 fA LE ORI BLEE

* AEBRFRIIKESRE
(REA414E 9 BI3H AT

(J. Physiol. Soc. Japan (1966) 28, 579-584)

{tix cathode-ray oscilloscope TiRgk X iLiz.
i v 72 B ek Table 1 icsR LieRE
F7 4 N E—LEREGHTRAT A NE— %
HAEE, FHEAN ORI ERME O D7,
photodiode (PD 3L, NEC) iz k v liL, oD
BRIZELTEHF=—ALE2 7 4V —LER
TEHTANVF—DHENEHF.

DX LTHELRIIZEDOHEEN T 4V
H—ER—=7 74 bCESLAMRIC L Y 2

‘5M7z. Phonomotor {z k9 ZoMRED 5 <

VEEEL, &7 4 VE—DBTEMNRE X Y Dbeam
DT IZFEIC magnetic shutter 23BH< & 5
EfE bRz, SOV ¥ — OB BRI
EEIC LV IThbi. BiRO EERIC R
WBENRLY 2T BN, ThEEERLOELE
i & D MR O EEA B e U 7 AL ZR s
fEbR, Zhd oscilloscope » XEfhiz Ah bh

Table 1.

Characteristics of the interference filters, based on
data furnished by the manufacturer (Toshiba, Japan)

Transmission .
No. maximum (mw) Half width (mu)
1 404 ) 15.0
2 428 11.5
3 463 . 175
4 494 135
5 525 14.0
6 548 11.0
7 584 14.0
8 612 13.0
9 640 12.0
10 669 16.0
11 696 16.0
12 726 14.0
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Fig. 1.
Diagram showing the method for recording the S—poten-
tial. x! ; xenon-lamp, MS ; magnetic shutter, ES ; electro-
stimulator, MT ; phonomotor, S;switch, IF ; interference
filter, PM ; potentiometer, NDF ; neutral density filter,
MR ; mirror, ME ; microelectrode, PA ; preamplifier, OS;
“oscilloscope.

C-TYPE Ca-TYPE

BR5ERLE2
gCD(ﬂAU\COgN

Fig. 2.
Various types of chromatic-responses recorded from Mugil
retina. A) C;~type response, B) C,—type response, C) Cs—-
type response, D) C,;—type response ; Negativity down-
ward.

12EEOBEANBES A—0R&THY 5

¥ neutral density filter (i E5YEIERIVE)
& v 1073 FOR$Ec Bt L (Fig.

1),

Z DEERE O IZ 1% xenon-lamp (500
W) ZHv, 1 o0@%TORRMERX
250 msec CH 5.

IIL. 7

RIAR B BRI 0 B AU o HERERE
JEEAYBNT 2 L, b2KETHRREY
REBMOYERE A T 5 S-BALSEES
haZeibd. Zhixvby sCHIS-
B TTRTCOEEICX LADHDOEN
Ry L BS-EALRBIShE. AT -
TIX 4O CERIRIENR A bh 5 (Fig. 2).

ERERTHA EREMNCERMER
THouk G (Fig. 2 A), BEER, R
ETA, TOHMERTEBMETRTD
ok C, 1 (Fig. 2B), EKR TIE, KK
ETHEMEFT b 0w C 5 (Fig 20),
EIkE, BRETE, hMEETABM
EaxTbok C M (Fig.2D) tzzw
BT 5Z k35,

SETRBEE Vv T2 27 PRI
WEisL, BEONELZEEXTI
IEXFISRE 2 Rd T & (Fig. 3 A~
E), HFObLoREETREL 2z (Fig. 3
E~]) Bpo—#Eniéks Fig. 3 R L
7z. Fig.3A,B TH 6N 5 X 5 ITIKEE
Bz i 404 my 225 525 my DR
i AT X E CHTR 7 Cs BRI
FRbOEDS. FIBGERESETICORED
FEHORMEABMCHATL, boRE
B (Fig.3D) icixz—RLAZEbESK
eind. B Fhll EREZED B L
off iz EFM~DOFIRERMED & 5 iTis
% (Fig. 3E). = 2 i BV CHIBGRE & b
LOBEFTHRETY L &, BMIEDIX
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EFREL B oTw3n, oMb ticd
&% (Fig. 3E~I). #hif, = oKEERHRY
BbLDTHD. ZDXHIC 404~525mp DR
TR TR R I 1 BB & R T SRR EE »
BT dicoh, EBM~OBITERT SO
w Fig.4 iRl CBIRd 2. Zoifre
LM 0 RS R FREEIE B> 51 U o TIEREI
BEZR LT &, BBICHTD L oBETO
REERLELDTHS. Fig 4 it/ Lz db o
ERER Fig 4A) 1o 404mpy 226 525 mp
DIRRFIFE T L off - Z£E > 23 on-Beiz iz &
DRIEBRH bR D. 0%, HIBERE ORI

Ca-responses recorded from one unit, keeping the
electrode in an unchanged position but with various
intensities of stimulation. Records in left column
(3 A-E) were obtained when intensities were loga-
rithmically increased and those in right column (3
E-J) were obtained when decreased.

DONEREED S O b BIEK, onKEEIEIC L

L, ZZTCHYERIKROBER (Fig. 4E) ik
S20mpy FTOLDRFT R CTEBMICHITL,
B C, B %, Z0Xx5icC, C B
IS TR O R 51 5 BE L lEEE O
Pl o, ERREE ORI ERHE (404
~525 my) THEMEA LT B T L RN EMTH
5.

G, CHRITRAD UEFREL S, Fig.5A o
gk mmEER: (Fig. 5 A-1) i 584 my T
A (RH) 669mp TIXIEDENM (KFH) 2RL
T s, FEEENET 5icoh 548mp ik
IE, 669my TIX BB~ ThERBLT 5.
—7%, Fig.5B 0@ LMEEbE3L0T
H B0, (KR Fig. 5 B4, 5) iz 58 4mp CIE
DEIERR BN C, BThbZ RSB, =0
o C, BT X 548, 584, 612 mp HEEDKET
TR BHONDHANSE 2 L 2B L.

Cy-responses recorded from one unit, keeping the
electrode in an unchanged position but various in-
tensities of stimulation. Intensity of stimulation was
decreased from A to E. F was taken at the same
intensity as A. Lower trace indicates “on” (up) and
“off” (down) of stimulus light.
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Fig.6 ix=2 40 C, BloitET 640my DR
CHEEDOELRH BB, _
PLE® X 5 i CHEIS I i RIIRE i< X Y 1
HEERT SO b5 50, ARERORFIHEN
 ATEEEEOELLE O D s, &
- o1k LT Fig. 7A 12 CAl, Fig. 7B iz G
Mok E R L. —F, LAl (Fig. 7C) Tk
BAARIEE(IE A BRI o T

IV. &% =

Svaetichin® %% cone action potential %
LBk, %< oWige® (MacNichol & Svae-
tichin®, Mitarai®, Tomita et al.7, Oikawa et
al8 )1z X - TEMBIIHALE O MR I (LB

RICED, Vb B b S-EIOREMERS | 1omv
7o, FOFER, BETRE2RTY v vORAU Fig. 6.
’ ' C,-responses recorded from one unit, keeping the
B ] electrode in an unchanged position but with various
intensities of stimulation. Lower trace, stimulus
artifact.
A
e ———
DD N
OMPOHON PO —DHOOON
ROOGIDNODIOAINOOOO
| romv \;z
Two different C,—responses recorded from one unit Fie. 7-A
respectively, keeping the electrode in an unchanged ) : g T )
position but with various intensities. The arrows Records showing typical S-potentials which showed
in left column indicate the wave length producing no poarity changes at various stimulus intensities.

the polarity change. A) Cy-response, B) Cs-response, C) L-response,
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584 AV ARG TS (AT FE > S DR L

R T 2K S ofius S-BALORR
ThdLvbhTwa.
i ﬂ%@t!ﬁ@d&é#ﬁiﬂ@@lolo

LR OFMBAFELTCT, Thb0R
BH S-BAOWIEEIRET S LorEL bR
5. —J5, MacNichol® iz X 3 L&l T
R L Y AT3EOM#ERRREE LT
w5, FooflzE, ZhbomeErkoBRER

Cs-TYPE

LN\
N

G-TYPE

N

584 -640wm, 404~525m
Ce-TYPE Ca-TYPE
2\ LN\ /N
N \_/ N
548 -669m. 404 - 525wy
Fig. 8.

Diagrams showing the range of wave length where
the potential changes occur. The range is shown
.in the thick line in the diagrams.

FNENER D LETNE, H5E0NTH
BT 28870 Hms by 5 L S-BiD
BRI T5o b bEZDNED. LHL S
BN OFRIRIC 75 5 AR & AR, WS o
2w oBERVALLTRVEIRTIRZH
DLESHTF2 - LRy, Z 2 T S-EA

D1 ooHBELr LTROZ LEERTHICLE

D5

CHIS-BfIIC i, & 5 WRICHT 2 LSO
HHRRIBEREIC X > TELT 2 b0z AL
Flolhvbolo 2f@EbY, BHEELTS
b DIV TOREER LT VIERE &Y
8B - T G, CAIT X 404 mp > 5 525 my
F o EREE, Chlcik 548 my 2 6 669 my
oWESER, CHEltik 584my 5 640my @
HEMSE Fig. 8) T4 b 1L 2FANE V. —
J5,  LEIGE L A VLIRS & h i v
(Fig. 7C).
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The role of superior laryngeal nerve in the system
of the regulation of respiration

Hiroshi Yamamoto (Department of Physiology, Yokohama University School
of Medicine, Yokohama)

The role of superior laryngeal nerve in the regulatory mechanism of respiration was
investigated. For this purpose, the effect caused by repetitive, single, or group pulse
stimulation applied on the central end of the nerve was studied on pneumotachogram,
pneumogram, lung volume curve and electromyogram.

The results obtained are as follows. 1) When the repetitive stimulation of low frequency
and low intensity was applied during inspiration, the bump shape with respective input pulse
was recognized on pneumotachogram. The bump shape shows the depressive effect occured
in synchronous with input pulse. 2) And repetitive stimulation resulted in expiratory effects
on respiratory movement but failed to arrest in expiratory position, for the arrest is ultimately
broken. 3) The stimulation of low frequency and low intensity resulted in the increase of
rate of respiratory rhythm, and the increase is regarded as due to shortening the inspiratory
period. On the contrary, the stimulation of high frequency and high intensity decreased the
rate of respiratory rhythm. 4) The effect caused by single or group pulse applied at the first
part of inspiration was observed as depressive effect, bump shape, on pneumotachogram,
but it vanished in a brief time. And lengthening of the inspiratory period to which stimulus
was applied was observed. The stimulation at the later part of inspiration stops inspiration
and turns into expiration. The effects described above were not distinct when stimuli were
applied during expiratory period. 5) The discrete point or ‘“‘critical point” for stopping or
lengthening inspiration advanced forward to the start of inspiration correspondingly with the
increased numbers of pulses in group pulse.

The author assumed that the afferent impulse over this nerve produces pure depressive
effect on inspiratory neurones of respiratory centre, according to the Hatakeyama’s model of

respiratory centre. (J. Physiol. Soc. Japan (1966) 28, 585-597]
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Fig. 1.

Bolck diagram of experimental system.
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Effect caused by repetitive stimulation on superior laryngeal
nerve. Upper trace : lung volume curve (LV, integration of
output of capacitance manometer ; upstroke Is inspiration) ; 2nd
trace : pneumogram (PG ; upstroke is inspiration) ; 3rd trace :
pneumotachogram (PTG ; upside is inspiration) ; lower trace :
stimulation. ITn A the stimulation of low frequency and low
intensity results in the increase of rate in respiratory rhythm,
but in B the rate in respiratory rhythm does not change.
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The effect caused by repetitive stimulation on pneumotac-
hegram and electromyogram. Upper trace : time ; 2nd trace :
stimulation ; 3rd trace {PTG (upside is inspiration) ; lower
trace : electromyogram (EMG). When the frequency of
stimulation is 10 Hz (A), the bump shape with respective
input pulse is observed on PTG, but disappears in B (40 Hz)
and in-C (160 Hz).
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Fig. 4.
The effect caused by group pulse on PTG (upside is inspi-
rdtion). Numbers of pulses in group pulse, n, are 4, and the
duration of group pulse is 100 ms. Numerals indicate the
time from the start of inspiration till the stimulus is applied
to (L1). Although it lookes as if inspiration is converted into

expiration at Ly = 300ms, we do not consider it an inspiration—

expiration converting, because this seeming expiratory period

is not equal to normal expiratory period.
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Changes in the bump shape caused by the alteration of numbers
of pulses in group pulse (n) and by the alteration of time at
which stimulus was applied (L1). Duration of group pulse is 100

ms.
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Relationship between the size of response caused by group pulse
(n=4) and L1. Size of response is the length of the seeming
expiratory period illustrated in Fig. 4. Duration of group pulse is
100 ms. Horizontal dotted line indicates normal expiratory period
and vertical, normal inspiratory period. Size of response begins
to increase at certain Ly (prior to that L, it is zero). And after
the length of the reponse reaches to normal expiratory period, it
shows same length. When the size of response becomes equal to
normal expiratory period, we regard it as an inspiration-expiration
converting.
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Relationship between inspiratory period and Lj.
The nerve is stimulated by single pulse (@) and
by group pulse of 2(Q), 4(x), 8(A) and 16 pulses
(). Duration of group pulse is 100 ms. Horizontal
dotted line indicates the normal inspiration period.
It shows that the discrete point for stopping or
lengthening inspiration advances forward to the
start of inspiration correspondingly with increasing
numbers of pulses of group pulse.
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Fig. 8.
Relationship between expiratory period and LE (the
time from the start of expiration till stimulus is
applied to). The nerve is stimulated by single pulse
(@) and by group pulse of 2(0), 4(x), 8(A) and
16 pulses ((B). Duration of group pulse is 100 ms.
Horizontal dotted line indicates the normal expiratory
period. The effect caused by the stimulation during
expiration does not distinct.
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The effect caused by single pulse on EMG and PTG. Upper trace :
EMG ; 2nd trace : stimulation ; 3rd trace : PTG (and stimulation is
marked over PTG ; upside is inspiration) ; lower trace : EMG. Upper
and 2nd trace was recorded by the sweep synchronized with the
stimulation, and 3rd and lower trace, synchronized with the start of
inspiration. Times of traces are shown on the right of control record
(upper left). Artifacts by stimulus are indicated with arrows.
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Fig. 10.
The effect caused by group pulse (n=16 in 100 ms) on EMG. Upper
trace : time ; 2nd trace : stimulation ; 3rd trace : PTG (upside is
inspiration) ; lower trace : EMG. Discharges disappear during stimul-
ation.
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The effect caused by the group pulse at various phase
of inspiration on the interval between discharges. Solid
line is control. Numbers of pulses in grouppulse are 4

8 (--—-~ ) and 16 (—-----). Duration of group

pulse is 100ms. The arrow mark shows the cessation of
discharges and the start of expiratory pause.
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connected by inhibitory pathways which have the elements of
A and B. Hypothetical characteristics of these elements are

illustrated in this figure.

Output

\
\
\
\
\
\
|
\

Input
Fig. 13.

Change in hypothetical characteristic of I by the impulse over
superior laryngeal nerve. Excitability of I may be depressed
to dotted line from solid line (normal excitability).
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The effect caused by the closed stimulation. Upper trace :
LV ; 2nd trace : PG ; 3rd trace : PTG ; lower trace : stimulation.
Stimulation is group pulse (n=4 in 100 ms). In A it is shown
that the stimulations during inspiration cause the same kind
of responses as long as intermittent stimulation continues,
except that the two type responses (lengthening and shortening)
are found by the stimulation applied at near the critical point.
In B the effect of closed stimulation during expiration is not

recognized.
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