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Photo-tonus or Effect of Light Adaptation upon the Isolated Electric
Response of the Unit Receptors in Simple Retina.
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Fig. 1. Time course of the potential of electric response in ordinary condition.
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‘ Fig, 2. Effect of light a,daplamon of low intensity on the potential of electric
response in unit photo-receptors.
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Summary

<

The present paper deals with the results of studies on the influence of light adaptation
of low intensity far less than the stimulus’light upon the size of electric response of single
receptor in the retina of cray-fish, Cumbarus clarkii, which has acute regularity in the
arrangement of unit receptors in a view of electric field and the auther has already discussed
about it in previous paper (Hanaoka, T. 1950 Zool. Mag. 59, in printng).

The method for leading the current from the receptors is as in previous studies, setting the
micro—electrodes on the corneal and nervous sides of retina of bisected eye. Continuous
illumination for adaptation is made by a small tungsten lamp of 6.3V, 2W, and the intensity
is varied approaching the light source from the distance to cornea. The illumination suppresses
the size of potential rather rapidly and the cessation of light recovers the potential to the
ordinary value (Fig. 2). When the depression ratio of the potential of response is expressed
as follows: .

D= VOV 15100

where, V, is the value of potential just befor light adaptation, Vi is the average value
during illumination, it is proportional to the logarithm of the product of light intensity (I)
and period (T) of adaptation as shown in Fig. 3. ‘

The time course of potential changes in the response of single receptor by illumination
has rasher close resemblance to that of the variation of oxidation-reduction potential in visual
purple solution by light (c. f. Nakashima : 1928 Ber. deuts. ophthalm. Ges. Heiderberg, 47,
369. Nakashima and Hayashi: 1933 J. Biochem. 17, 315). This fact has important significance
for considering the generating mechanism of the electricity in sense umits of retina.

Apparently the behavier of electric response in continuous low illumination is like the
condition of the electro~tonus in nerve and muscle applying weak electric current and the
auther calls this phenomenon as “ photo-tonus ” in light reactive system.

(Physiological Laboratory, Nara Women’s University.)




CHARETREY R « 5512482017 « WEAn254E O FI25 0] (IEF254: 3 J130 BEZHY)

FTOBEBEOBRFWHEELETSHE 2823
Studies on the EEG Ted from Various of the Brain of Toad

H H X B

1. #

o

TSR SR I B X b LS e fslEds, %
OFEEMDELZ LIk 2OT, Aok
FEE, iF, W, BHAES) chsvcisc
Lk, BaxoBi 0 X M FRE) ko
WTEC BB T3 (Kornmiiller, A. E. (1),
Adrian, I. D. (2), Bartley, S. H. and E. B.
Newman (3), Gerard, R. W., W. H. Marshall
and L. J. Saul (4), Rheinberg, M. B. and H.
W. Jasper (5) £5). L LEMOFEIC k0T
JRFTIHEOR LN FOBEHETH 2D E, T
NBHERARPEHEchs o Rehs. T
NEFLABE sWTR, SR LY hOFET
& B L RBPEAESR D TR TH DT, b
ST alpha EOFRIFCHES AN ST F
BNT i, £ DAXCIOTHDHBNTH
3. L Ao RTEHEESELNL A
WOk, BEHE, FEFSTRTHBCHREIN
5T LD EFLOTRERENWT Lik, Foerster,
0., and H. Altenburger (6) & X >T, AEHD.
J54TE X b EHAC T L T/E B NckE R B I
LT ENE. COX3cEpoEE0RST
EIC DT, BREHEEOREDIL G HE B,
CHERF L TESERBREZ ShTtvhin.
Z LCRFEHE Z KT 5 ¢ Lic LoThslE
OEREFWELMC T 5 LICEERFR L DK
HEB5ELT, HoE (B toB
BRSO R L OBERICOWTE LD
Bt Thbive. Lzl 62 o B
HEEETOEEY Loz W REANE ST
HOT, HEOBRREFRT S &5 REBEGREE
EISILTwE .

MO R FTEIIEE & SO ME R Ui L O
* AR BRI EETEE GURHES

(Tanaka-Hidehiko) *

BEFPT 2RDICE, FITTRELTEIM
OREER ORI EM T 5 LB 2 b1
BEMEER T 0k DEMRENTH b, IED
KRB OROREMICOVWTELNHRY
WM T2 2B LETHHEELOND.
EHRECOLESHAME D. I~ R ERER
& LCISI O RFTHME L BEL, EORIH
BRENEEELOHEREELALEIS ELE

LOTH B.

TEERIC D\ THT b ki B3 BHI%E
B, H EoRHIHEE C ET 5 ORI,
Tibet, B. and R. W. Gerard (), Gerard R.
W. and J. Z. Young (8) #i# =1lcOWTH
Db OWRH BT ERV. LHLTNLOH
%@»%ﬂéﬂiﬁibﬁﬁéﬂkﬁmowf\
ok bOTHOT, EHLINEC BT B8k
ORBFEHEE X D BRDEDE LD TH
BLBbND. EFFKR R DN EFORED
TleB»T, BT EETsC LCfcEEL
TORIOTH 5.

.8 B 5 &

HUEmLCEOREE  BEEME L TR,
E & 0.5cm oF &AMt (7£0.3mm) Z{EHEL, zi
FHR T R WATEE L b £ OREICHEAIC
FALZ. cOBACEBRLFBAT 2RI
CEBEY XS\ BHEOEHBAIREEOHWE
PR TEEBCHT 3 X5 Lie. IESE
Lz iic kOT, HHEE AR E ORIOEIKE
BBEL G WD, e ki bl BEROEr
&icer e FEOTIODLRO DT & o,
R IR LIcEE Le. hiBEROBIKIC
woT, HoLLOEBOEHEOELSRVWT &
THED 7.

TATEA L . B OB BT TR T



202 Wt~ ~ ORI O BT IBE B 32 e

Edie. BB, B ZoMBETEORRE
L OHRE Y, EFRL DD FAEECEF
N7REC SHOREEDHT, chEFENL
L7 B1I;La b4, €, f, 9. Bk, &
ERBCEWT, ROFELC L Y EBROE EOM

g1
7~ DY R BB O & BBUBEONE

LR, 20K, 3RS 4L 5/
6?}2@%, 7 AR, 8:§E§§ﬁ§, 9 EhE
a,b,¢,d,6,f, g : WD LT
1: BRHEOYE OIS

CELTRDR. BB, EERRTHE, R4 2rkb
ST Lcstk S sicBAL, BEFL
YW TEERCHE e 4 v 7O EHBL

Te. TNBOEHBEADROERIHOM (1
X, 1) @ASFRILORRICE <, i & Mg

L HEN T 0, BEEGEOSSOEMES (TEE

WAL & L7

A EOERHRT BIEFR, £ 0%A

P OFELAM IR0, HXBEFOFELACY

LTk, Lrl, FAREELChRVWES,

Sk OFFAEIZM LN & TN b 2 TH B8, &

MBEHOEFrExcZEETs5ctickbeh

ERIELZ. BB, RiHE DEFZ DT

OWRERT LAk, BEmMrErX bl

F o TR &8, RREMEEOERFZ—

FBIC LEWTHERL TV, 256K & B8y

s L.
HEEICHIEE . AW IC BV TR E LTH

PR A (LIP50EILIT) Z BB L

Fo A, MEHTEEREOoES 0T, X1

SOEIUF OBEOI TR L CTEIEEOE{Lo S

WERRMERE T 3 5 FEARPE R

o

HL%Z. 60T, Tk & 3\FBICDOWTIEHE
EHRT ERFEL BV, RO ORER S
PFERFESBET S c AR5  WEHERR
NyEBERFV L w57 K Ee. COWRIE
PO L v, FEEIE 1006V 434
lem OIRIECHEL 2 3.

SFEERIRIL - EREMWIE B s R ERT R
WCIEE TR T 5720, BT s CENT 2
TERLHTZAEORIZ AN, TRy ng
FictEE, SRORE O, 3%, MkOERS)
DHBORE BN P CEBEOTC, Bk
KRBT & B RAC IR O 707 [BIE O

LA T R (10~2043) Sks

LTiTw, HRCBEnD , SFRLEED
ADEEDT, AFEUOMRERE L.

B AT ORI 5~8 AT, Z0MH
DOEHE 18~25C ThOje. BEOHEK X
DT, [BROEE, HEc4 B lbolso
DRED BN, TOPRICOWTIREL E
Lok,

BHHEAERCE, ThFERT 2820
(B, RMEERS) 2Bz 6307,
AN L IR R e B I SRR R B L 7e.

EEEME RO F = v, i
BHRCEBWTEEGIETH 2 L0 L arigs
LTRRC Lie. HERLZEMIOHIZ6CHD
7ehs, AEOFHBENTE R BITHR Dk F D
PI2T, RIS GBS B ey T
DRy, FAREEA RS T IERRIC s A i
BEThHOk.

.8 5 & 2
B xDFEEFRL BT 5 &, ZOFCHET
DHEERTLO bNT2dS, TR ITXTOEHET

FOTEEOMENEHCE—FK LRV L,
ROEMROK & R OTEE O kDT,

ERE EEREE OESELSE R L EDER

Bk EOMEIC b L5 A DD B, 2B
1D 2 FRENE B RS 5 0 F—BIC [
FEBELDBEELNG. LiLASHDH
2w CTHA—OENB A 6NeDT, UF




7 < OISR ORI B3 SHT%E 203

CHEVWTERS DA RbNki i~
5.

WS ORI DWW, O, 1F
g, 1%, HANESEEC 258, AR OR
BrownwTk, ZOPRIELVWEEEZRTHE
BccEE L.

1. BN k 54

HBEBO—F R IR EyE 1K
I) c@Es, ke LB ASICEREIT
BEeREScE, e 2R Abons
<, FHEEOMBRIC kO TEOMIROREER
DHEEND. COHHROLETLL X BEI M
HICHBEL TR L, ZOE, 1Y HRIE,
AL IC W TR D 508, ZOHT LR
BIECHLWEROD B ERHHLNS.

BRE RCfiE T s e (1IN, a) & hFHH

#2lF HEEBEOBEORTLC XK
a | {¢opy

ORI LT L
;;Mﬁyﬂwmw“vawdwwwa@MM

c

;MW”“MWMm““waﬁpNMMWww

R e T v P L

;E““MWMW” Mot SN g g
¢ :

N““w»vﬁrmm\fw\fVX\fjxmﬁvw
. ,

b

13 £ =3 2 fr S A

SN (B2, a) TR, BB 4~5 @
IEEOUNREEIERDOTE D, TIIEHEEK
B S R IC B 5., ARIR b gk &\ (40~
5OpV). KicfrEs a4 (B1E, bRuc)
kDol (B2, bECe) EFHMTE
ED 10~20pV T/hE L, ZOREEROHER -
HH 6~8 HTHD, b RO OMEFDED
BT 5. M@y s 1R,
D, WIEO/NE W (~10Y), BEOS
(ER10~15[) OFFAARERIEbND (5
OF, d) BEELOM (1, o) k7Y

SN (B2, ¢) TE, ZOXFEEE .

K EIIMASEL ¢, FIFRbc ¢ BRTHEL
K E N (BO~60pV), R I~1L HOMHEDO D -
OTHB. MEEos ELIE ) X hiFE
Sl E2l, ) WS CORETH
b, FEER 15~20 Ho/h S WRIEOE
BRABND. EHLcEF3 81N, @
kb ix, BHTYLehEEB0ES
. EOFHOFE R 2~3 MTd 3
E#2H, g)

2. IHEIC L BYE

TS B0 A FLACHE S ¢
TSR, £HEC L v EbNEE
Perplz FHE3NMcAehsinE oK
5. COHA%, BEHFLOHAC (BN
B ERBAICERE X b/ L, X hAREL
%ﬁ@b,i%%ﬁm;5MM@£@@ﬁ
X D R TH B, LL, RaOFH
WD s BnEeL 5.

BEEE RN 1N, akubf) kb
TN (53K, a-b) TR, B
S~IEDFHEOUWHEEWER D, RIEE
D24 E1IK, blke i) kbviFEank
L0 (3 X, b-c) TR, HiEsEHILES
2R 6~8 EoBEOYREONS. K
S GELE ckd ) X oEiah
7l (B3, ) BABMTHS DT,

a,b, ¢, d, e f, g IXEIWEROMENFR 2, 1 EHREOa,b,
o, dye, fg1ch 285G, MUERURES AR T RUTH <.

T BRIRESE (18D

RO VIR s, HEERE &
1R, dfes) kpF#ahbo (3
B, d-e) Tk, HEMFRINECEAZED




204 Felsh % ~ YD RO B S 1%

BEIE WEHLOBAO/HLC X B

a-b

W

Lians. BB, £RICETBEME
Bk, Rx@EOHEREARNEE L DT
AL TnS,
BREEEITNEC &, BREECHYE:
EHFTDEE2 6N BES, 2 EIETR
i, N, TREE EESchwTix, R
B OHEDUWRR 5N 503, £SO

c-d , . THUEESE L BT ORI

NWWMWWWMWW eta. =
LWHEESREDOONE W L TH 3. FHic

dee COT Lk, R B EHORED 5

b L | ST W ', o h

P

a~b, b-f:, ¢-d, d-e, e-f, f-g |3, MR, H1HE
HD aRh, blte, ckd, dfe, e} f, {ky iIThH DHES.

T s BSEIEERE (1R

WO~LEDEsR SN S, HiEL /S 3B 1K,
CeRLH) X OBELAEES (BN, ) &,
RO THRIFO/NEWREHAEETH b, DS
EEENSFFE B, fRgH) Ehkess
(F3H, f-g)icid, FHAITED 2230 555
BB F2~25H) OFERRON, %
OWD _LICIFED £\~ & WRIED SO DT
.

. % =

B R CRARTHEC X 2555 m 6 AT,
F =BT RBTNIHEERD 5 T &
CBMTDB. ELTEIRECHE SRICRLE
EMEHERRT s Lic koT, WG
X BEEMR RSN T, BEHTc L5
2ODENDETH 5 & BT 2 HE s
5, BT X 5B E SO BIEORER O
FEIEE, KARCBVWTEBULOBET ST
ERTIENEBHOHERTRWEERT IO

WA HIRT B3 IC DWW S I N
5. BB X~ BT B ORI
e ps BT HE &L B c BT B o 2 &
RTLDEEz BB,
Kornmiiller (1) iz XU, @SSEHIC S
Wk, JEED RTBIHEEA SRS E O £
fHCDWTR LN B %, F<@iHnTiTo
TeABTIUC TR Lo BPTEHEE I
ETRW, ZOHEMELT, F~okE
DEFEMD L BRI B s L v E s
BHEELEWTEH A5, Ll, RS
CRCEERTERAES b, K
FORBPEAEEL P ST B T & AsHER A A
DIDTH Bh bEIn . Bl B EROB e
MH < DIEOKE I LTHEBENREwE &
B OHERL T BRSO BT 2 8
B DENHETD 2L bHE26n5.

e

Gerard & Young (8) ik F=rofIH &z
e oWnT, BOEHFC I W TEORENEE)
OEbNBTEERTEY, thk b OoTi
BHEEoES c L ¥ k. TORRe Lnd
[EO Ao P TRICBEIE Wik, WEOHF
LCAE < BRACE A ZEG 4 Eo 5
@Wﬁit,k%ibﬁﬁbké®@éﬁmxl
FRAEEC—5E L7z ¢ RIELOE B
CRIEHELWEBERT L ONR V. HIECE
W RTINSO B R B, ZOHEER
% REWA~SEITH 548, FRHCREW 100~
150 EloE W £, EEOHETREY

V.




Hp—— ~ Dl o BPHIERICE T 5 1% 205

S HOHEL b oRMEDWA RSN S, D
R AFROEREREL TR S &, BB
CE B E&IC B W TEEOWIRCHESD 3
T &, RUMRLE RIEC B AR
BEOLNB T LR —FHLTwa. Lal, %&
B ED 2OHEERCERCDOWTHES
DRI RV ZOMEREREMOED T
ELDY, RELCEREFOMEL L EFL
POLEDND. EIBEEHIHL CTRAKKCE
FHEITIE, FHEE OEERE Chbb
&, ROUOIBIEC R 5 BBl i BRI &
BHBERZ 2 R NEE b v. [EESE
FHREHL VEEEZTTWET LR, Bs
COWFIC EOTRAMDT ETH b, K
OFFYEE Bz, A+ BE, pH, B
) opTRyINAZEL 20T, ANk
BIc s BN EEE L EEY T o &
12, Libet & Gerard (7T) T EDOTHHEN T

5. ROTHH S WEBOLEE, ERcEkT

BROEAEE, ELBHRORRDRLDT
BB ERESHTHDOT, MEOHEIHL
{HET Bz &b DT E VBN

VI. 5 =
1) BB ET 3 F~eDonwT, B

2) F~OERTE, RITHIFEL S M
T BN BB ENEIFCIEORELSE L.

3) KEIET B, BRI L S
BNCE, BEOMROERESEL L, 55
3\~ Tk & 5 DI b DB
HILB.

B ImoZ 4, BIEEHERD M E - HEE RO
FOR ARSI TD D B OEEY 2 A FE

p:d Bk

1) Kornmiiller, A. E. (1937) Bioelektrischen Er-
scheinuncen. Der Hirnrindenfelder. Leipzig :
Georg Thieme ’

2) Adrian, E. D.(1936) The Berger rhythm in the
monkey's brain. J. Physiol. 87, 8 )

3) Bartley, 8. . and E. B. Newman (1931) Studies
on the dog’s cortex. Am. J. Physiol. 99, 1 '
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MEFES L. Proc. Roy. Soc. London, B. 122, 343
Summary N

The brain potential led from every region of the brain of toad, which sat still in the
normal position, was investigated by employing monopolar or bipolar leads.

The predominant brain wave from every region has a characteristic frequency aud amplitude.
The frequencies of the brain wave, characteristic to each region, are as follows:

region frequency (per sec.)
olfactory lobe 4-5
cerebrum 6-8,
optic lobe 9-11
cerebellum 15-20
medulla oblongata 2-3

(Department of Physiology, Med. Fuculty, Untv. of Tokyo)
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1) Head, . (1839) On the rezulation of respiration.

J. Physiol. 10, 1 a. 279
2) Hukuhara, T. (1936) Ein neues Verfahren der -

extraperitonaalen Blosslegung der Nn. Splénehi-
-ni ci beim Kaninchen, Pfliigers Arch. 238, 135 -

Summary

A record of the movement of a right or left dorsal slip of the diaphragma serves as an
index to the rhythms and the extent of the respiratory movement. By means of Hukuhara's
method we can retroperitoneally arrive at the slip whose most caudal lying tendon is severed
from the vertebra and is attached by a thread passing over a pulley to Gohard’s writing lever

which marks on the smoked surface of a drum.

(Department of Physiology, Yonago Medical College, Tottori University)
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Summary

Recording the movement of the dorsal slip of the diaphragma of the rabbit we observed
the effects of the electrical stimulation of the vagus nerve in the neck and the effect of the
inflation and deflation of the lung on the respiratory movement, to have a clear idea of the
mechanism of the nervous regulation of the respiratory movement. The results are summarized
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1) Under no anaesthesia the weak and the moderately strong stimuli produce the increase
of the frequency and the decrease of the amplitude associated with the rise of the base line
of the contractions of the slip of the diaphragma and at last the successive contractions fuse
together to remain contracted during the stimulation. With further increase of the strength
of the stimuli the inhibitory effect is produced and at last the complete relaxation sets in.

2) When the narcotics e.g. morphine is administered intravenously, the subthreshold
stimuli produce an inhibition of the contractions of the slip. Following this inhibition with
the strength of the stimuli similar effects are observed as in 1), but the stage of the inhibition
sets in with weaker stimuli and the more the narcotic is administered, the more the stage of
the acceleration shortens itself, till any stimuli produce only an inhibitory effect.

3) When the inflation of the lung is of the slight and moderately strong degree, it always
increases the frequency and decreases the amplitude of the contractions of the slip under
no angwsthesia. These phenomena have not been observed by any auathor. Further strong
stimuli produce the. well-known inhibition of the contractions of the slip.

4) The deflation of the lung produces usually the same accelerating effects as in 3) bub
the inhibitory effect is scarcely observed, because the stimuli strong enough to cause an inhibition
cannot be obtained, owing to the difficulty of the rapid sucking of the air out of the lung.

5) As above described the results with the electrical stimulation of the vagus nerve
coincide with the results obtained with the mechanieal stimulation of the lung. If these resulis
are taken into consideration, it is impossible to assume the existence of two different kinds
of receptors in the lung as in the theory of Hering and Breuar.

6) The nature of the various effects are to be easily explained by means of the interference—
theory of Verworn. :

7) From the results above mentioned we explain the nerveus regulation of the respiratory
movement as follows: a) The impulses which originate in the lung by its inflation and
deflation raise through the vagus nerve the excitability of the respiratory centre, as far as
the number of the impulses do not surpass the certain limit, resulting to accelerate the rhythms
of the automatic grouping impulses of the centre itself. b) Besides the nervous impulses
have an influence on the automatic grouping impulses of the centre, causing the summation
and inhibition of the inspiratory muscles, namely the summation at the initial stage of the
inflation and the inhibition at the later stage of the inflation, cutting short the inspiration
earlier to the expiration. The deflation of the lung have an influence only at the later stage
of it, causing the retarding of the course of the muscle relaxation due to the summating
action.  From the reasons above described in a) and b), if the vagi are intact, the respiratory
movement becomes more frequent and shallower (see more fully the discussion in the text).

(Department of Physiology. Yonago Medicil College, Tottori University) :
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1) The effect brought on respiration by stimulating the central end of cervical vagus
with various frequency and intensity was investigated.

As is generally known, the effect of vagal stimulation on respiration is determined by the
frequency and intensity of stimulus used. But the results of the latest experiments by Fukuda
a. o. are different from the results of Takagi and Sato.

We examined especially about this contrariety by the carefully performed experiment, and

confirmed that both results can be obtained.

2) In order to explain the fact that the respiratory effects of vagal stimulation depend

on the nature of stimulus, we consider 'that there are two kinds of fibves having different
sensibility (inspiratory and expiratry fibres) in vagus, and there are two kinds of centres
having different chronaxie in respiratory centre (inspiratory and expiratory centres), and
according to the nature of stimulus any one of these centres can be excited selectively.

3) By Narcosis of vagus we could be ascertained of this fact showing the existence of
two kinds of fibres in vagus. :

When the vagus is immersed in about 2.294 urethune-Ringer’s solution, 10 minutes later
the expiratory effects are not produced even by high frequency stimulus applied at peripheral
part of vagus from the immersed point, and by all sorts of stimuli (high frequency and low
frequency) only inspiratory effects can be produced. This effect of marcosis lasts for about
one hour in exactly the same condition. When the concentration of urethane is over 37,
only after 5 minutes all sorts of vagal stimuli produce no effect. So the result of 2.224 urethane
narcosis is not caused by gradual decrease of acting fibres due to gradual diffusion of urethane
into vagus, but it seems that there are two kinds of fibres, one is anesthetized, the other is
not anesthetized by 2.29 urethane. )

(Department of physiclogy, Med. Faculty. Univ. of Niigata)
P L Y. ’ g
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