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Eye and polarized light

M % = (Kyoj Tasaki)*

H DO BRREDIRE R & RaT
BEHEEDL, L2bIoRIRHE0£TEI
FALTYSZ LBt AVEELVDAT
Vv BHIN6) iz von Frisch®0)? i« X o CTHEE
ShizBEoRBZET R L hEY
FEo T3, HXEFEZED LKA EXRDOIEEE D
FrERHT sz itk Y, k2 kKBEEBER
Hkih WwE8XKTFTTh, £EBANTYH, b LEFZE
D—WBRZE2THEKBEO TR &5 2 &
MRS L5,
REBIILT EEoF o) LLTALAT
VWAMEERNC LY, BEAVER LSO
I L PR % M B R B D TH B, 0 von
Frisch 0+ 5 RIC5I6E, oy

oW ThHIRREEBIETIEC DR VL DOTH

T EBREICHP LT85 TR,

T, BREHHEL ORI 2
FhoTwdeThiE, £ —kBroL®
RO TH 52 L BBETH B, R
DEDEWIBINIEBDOTHS 5 5. JH
CHBELAE, vUX, KEE, HTERZED
WHERITRENIRD & 5 nOTEE 2 RH®EL
Pl vy EET, HEAEHESLVEE,
Y DS O DFHIEE O b OBIHTER L
EZ2 bR THREDEISUATHA 5. BRBOER
BEBOEROEATH Y, FERIL S EHOHE
MR BRI iz 45° O BB THRAEL <&
FILeb D TH 5. b LERMRZIEEKR (4
WrER) oMEE LD, ThERER RS
DI EBRIRAITRINT 5 b 0 & ThiE, EoE
fRi% 8 D AITER P BETRICEAZDI D E S
ks (Fig 1). Zh’oFemam

* HALRHFEE A 2 W
Department of Physiology, Tohoku University School
of Medicine

2 LTHS L KB RSB

Fig. 1. The model of the bee’s ommatidium
proposed by Autrum.
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W R OER TN D 5 L RNHES. BUN
EBHEE RN O 1 EoRMEPNICIEL, mXLH
BMETE > CRABBMNERET S LR
SO IEEE & —@iET i 90° 3 X icBREE
PEOIRMAEK L B/ IR 2 32 L REIRF &
1 5. Kuwabara & Nakal® # #5, = OB
MR EM & REIC LT RSB R OKIR
ZowTfTinbh, MhoBedbnltdd
BHEMIILIRENOTE 2 D FEORBE oS, £
KIRM & PA>TRT B (sensitive plane) 33
HY, THEERLTRET 55 T/
ISR T 2 EBHAPCE 72D, Z oz b
PHEBIC TAutrum DEF I PEHSh
L)z i s B, ERICE—2OEIR
HNizdh 5 8 O@ﬁﬁﬁﬂ@}i%&f—o@ sensitive
plane #¥#bH, L b F N 5 8 D sensitive
plane (3 H 2 45° SO THAMICESI LT

VBRI LEERERTINERLRCLLTHB.
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B 72 BRETTZ LIXIARFETHH0 T,
at random{Z BB L L, S DM Dsensitive
plane O FHEHFHHICED LTRBE L VI F
%L B B0,

Uis UTdIC Lo B i <0 BV o0 B — {5
fahs b MR NEAL % fodk T 5 EBROBR LT

Lb—EET, ThoeFERIHATAZ L
BEEEZ LRZ . ZOERBEEIL, BN D D

Fig. 2.

pig. gran,

B O &R

HicY 5 L&, AFARERTHRL (Fresnel
DRE I X ) AFHERFERR: Y, A
BLORIFRERELEELC LIR30 6 TH
5. DX BEBRFHTRIENES X, ZD
RENE % MR S HRMAIC A 305 S 18R
Bk > TR ET sz kick Y,

» DREHEOWENE % b >k L TR
DRRBEMIELNIZL LTS, £OHAMN
sensitive plane M 5 & v 5 FRIZIXfFh v, B

A : Cross section of the octopus visual system. P, pupil ; R, retina ; O. N., optic

nerve ; O. G, optic ganglion (Yamamoto, T. 1966).
B : Schematic, three-dimentional reconstruction of the octopus retina. B, basement membrane ;
BS, basal spindle portion of the visual cell ; C, blood capillary ; D, distal segment of the visual

cell (Yamamoto et al.3)

C ; Schematic representation of the tangential section of the receptor layer of the octopus
retina. vis. cell : visual cell, thabd. : rhabdomere, sup. cell : slender process from supporting
cell, which extends to the vitreal surface of the retina. pig. gran. : pigment granules (Based on
Yamamoto et al3® and modified from Moody and Parriss!®).
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BOFREOREH IR 2o
REZHET 5 = & sk
L, EMBENICHASHES
T AEHEERL £/~ Fresnel
DG EBIEZ TSNS
ZZEVERLETAE AL
v, 20X 9 8 S0 5 Kenne-
dy & Baylor® i3y B %
TRREL LR O ERFER 2
LSHH LT 3.

T Z D &) R ERBEPHE
¥ o IR E TR L
CEEARRERIT £ O T hiEE
RTHA 90 FEEFWEEH:Z
DHIICHRD TEBEL T 52 & BRIZHES
rH.

Fig. 3.

HREEOHESR

FREOIRT EHEHEDY) O P TR0 b D
ThY, HERLLTRNVEFTHEDYOIBICE:
LlLTv 3 (Fig. 2A). L LABBLL FHEBIC
AT T, —BiclbA 251K e = oz
NHET HEFHHMSA D - T b, REZHED
& B EFMBSER O Seiix AFERR O FH, Tk
bbb Ly XDERME, 4V & RO OB
P HIEIRE SHE T I R R B X B ER
&Y, HECE, THOT=a—n iz
%38, IBHME ORISR D TR TH B.
Fig. 2B 3B THEMETRICESCTES R
SMEEEITH 5. SME O & MBI O RE I
eI+ 5 &, B0 B L5 B
BB bh 3 (Fig. 2C). 20—o>0 BIXEICE
REBMODHIMA B4 D, ZHhik rhabdome
LI b 5. Rhabdome %4 2 &ML
bt I DIIEOEDICERT 58D THIV
microvilli L\ hbh ZEEEE A 0EnEH L
T2 10203008), Bz BBEYE = & 1%, rhabe
dome HHAITH BDH7% 5 F, rhabdome
EERT 2 MO LT ENER in situ ©
*ﬁﬁi@%ﬁﬁﬁ&ﬁvr%v:&?&é;
%€ - T microvilli & %7 in situ TIXKELE

(2
LT

Horizontal slit pupil of the octopus (Wells2®’),

BEOZhf%E &5 &ick 5. Microvilli 134
YWBESOHZRIMLEBELONDOT,
villi DKFERBE NS 4 2 Z THHEIC LT
2 B R FE B O YT Rk ) & 7N B FARRY
BEroThD.

RIZH 5 =D T 2 & FRER O ES) T
H5. RizxBELBDH Y, # 2 cRELEEEH
BAREFEE A Y v MREL TS,
Bz bz & o ik i (EBSEEEOALE) &40
fific & &9 & LAMBEFOIERIC X > THEILAK
A B XD IIRROBMAE SIS 5
(Fig. 3). WRDEICTFIET B statocyst & IR
M5 EHIRE B RIET RS Z omMEER LR
hih 52,

= OIRER O FHEES) L JEicik -~ 72 microvilli
DEFIOHAMEL 25b®TEXD L, DL
& & 2 Gtk microvilli [ZFEOSIBEITICH 5
FHRACHER AT & MEO M EMHERFL TV
3z ki d. ¥z rhabdome %#/E 3O —
# (FIC < microvilli o—#8) 232 Y v MEIL
LEATIZ - TV B Z L id, BTk~ %ERIC
BHED TIHEATH 5. bR Y ¥ METL
OHFAEARTRS 23T, BFEMEEC X -
TL2RZZ ok v microvilli A2
MBHZENHERLIPLTHS.

micro-

AEEME LR
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Microvilli @FAEES], LA EFIHH S
R & AT (B X OEE) KfRlchTesdZ e
13, Z OB & FITR I CEEIZR 5T
KBREHINT S THAHH 2 LixfBicEL
¢ v, EEMoody b Parriss!Iix = 0 k5 7z
HEOS LI, F2REROEEHMICE 5T
GHESTHZLERBETOS. DE Y —HFAD
REE L ¥ 20 <H 50 =, REEOMD

FHEERL VI HART, ¥ OFELEEHB

BEHARZ O Th 5. ZOEROHERICLS
L, AKELEEORGIRISENSHEN (B
809), 45° & 135° D EICEA KR S £k
DX BBIER TS (970%). Liciio,TZ
OFERITRLIE S TODEL, ZORREL
& 2 fBIE OIS & AR S5 o & T FEE
Tbh 5.
WICBHIEE D B LIERIC I SFHAT B 2
LMk s 720 ERG 2 3EL LT -7
FERRIONW Iz SOV CTHBAL L 5. BIROMEY ¥
a, ABOBRELZRECOTAHAKE, VX,
PR E R BBRE, MRELRIEDCHE B ICHE
Bl 1o e L CERAEREES Z LN
Hige 3. AL TR KGRk B &
EhvicBly - TR, Z OMEEARLE
BEmTH 5ERIcoE 254, BEREE R
BIGEVERET 52 LRk, HlEcEE: -
OMEER ICEE I A S EhiE, BRSPBE
DR EHEA+ BEHCAT 3 X 5 EARHIE T
Z % [Fresnel o4t #fET 5 2 & B3
g, FRREVCHEEOLEVEHSICEE Y TED

[ B
B g
0 45 90 135 180 225 20

Fig. 4.

tivity is upward in this and all following figures.

l_!!hﬂ

Octopus ERG with rotation of the polaroid. A : after
dark adaptation, B : after light adaptation by weak non-polarized
white light. Numerals at the bottom of figures indicate angle of
rotation of polaroid in degree. Stimulus duration, 0.5sec.. Nega-

B & Rk

T, MK 7 A B D ORGHT X - TET
BRI MBICE b v, DFE D ENICR N
M EREESBRES Nz it . FICH
Fligz Lk, ZOFARERIIZE Y XY ¥ MESL
DFHM % ERE LB ERICEDE TR
¥, microvilli D FEEZ OEREETEB LT
W|EFMAEZ L2 LTHY, FRHBCELZ
OEFNE & microvili & D OIERAE 2 IEHE
CHEN®kZZ L Th 5.

T, PERICHT bz M i SN E AR
BT, in situ OREILIGIMEEEE L UTIRE)
fxdLS28lb LTaEs» iR omEE Tl
b3 & Fig 4 ioRrT o aERRELNS. &
Z TR E OBBEMIBECERS L T 28Kk
B> electroretinogram, ERG2®)1624) 1 A%
BRI TS DThY, —RiciTgmmieo E
ESwTELIEAZRRBMLELZONTY
5. CNAMIREOZARREL L V5 ELITITEE
Basd 0, FicHEOBMIMBEL TS LA
bR BIELS H 5222, =0 ERG 3SR
BEMAFR Y OWMAEED TS & bHFE
ThHPD, TORIRIVEEE L TEic
etz izt 5. Fig 4 oERIZEMTH S,
2V NEILD, Lizdd o T microvilli @ J51R]
LT, i B MciRE T ARt e 5 &
THZRBEMOKRESIES V. DEVE
JEAR & L TR R ORISR L TR R
KRECEBERT LV Z EERC. DRI O
PR E R BRIEORE, ML ¥ 2T
LE o7z k9 kAP Fresnel 0K
) OfEE, 90° Bz ERG o
BREBNPHDbATHRS. L
Lz OgA ERG Ok« &
INOBLI D J5 R HBIE D BETIC
LY EEAROECIC L D —E
L. EEELBELIRT,
L0 EoFEORBIH LT b —E
» ERG 5652 L&D
T (control run), H\THKD X
5 BEE B TR,
BlzE 00 (2 Yy NEF) 0F



FI—Th D lIR & fii sk o

NS IRBNTE & FF >R (0° ofRE) TR
[l % #5012 BB & 3 (selective adaptation). 7 L
THE B control run & 7 UHME®4T7 5  (test
run). ST Fig. 5A RicRE 5@ ) MERE
LRI CIRBIE R o7 2 MEdticxtt s ERG
FELIRMANES L, ZhICEAFTORLE
TRFBICKE . JEREE 90° 1235 & Fig. 5A
HoXiiz, 90° oF & METEHRN, 0 THEKR
LB, 45 OEERTIRC O X5 ki
Rehiv (Fig. 5A F).

= @ selective adaptation @ik Fig. 5B
DEIEATREHZ L bHRS. KSthwic 0T
Fmomr v R RS 2 5 b, RKERMC X
LIS OfERE ERG 13/h& < nb. 22 TR
B Z T 00 25 907 CHEiR LT,
KrhE25LE 1 EEORBIGICR LTiEAE
v ERG BT, EMIE#EZ LT3 L
ERG @/h&<i5d. 2hid 0 & 90° o o
THRE L THEMEs (Fig. 5B E-TF). L
P UIRBNE 2 U< 90" iRy 5 LTh 45
& 135° o TiE, Z o—i@itEo ERG o
K LTz &4 (Fig. 5B th).

IHRODERPLERD LD kIAGE TS L
W0 UG 4EH Gt e . SRS Ak
LZODORKIEHR (MME) b5, Fhbikz
NENKE L BERLICH L TRRDOEE,
FREEAFROREICRENOKIEERT.
INHZODGRROFTE R MG B (ERG)
EErhEh H Vo r+hid, 0 ofelie
Hix&kxk, Vidg/h, 90 TiEFoMchs.
HeVOEFENSH»TH S0, Fig 4 OfEE
ERRES®D o, FIREOIRE S M
fMiciaby H-V=—F 5 2 L REETH
5. ERAKE (E73EE) FX (0° DFE o
selective adaptation iz X v H (F7-1x V) 3V
(£ H) X b 38 BOSEORT 37372
W, test run TRV (£ H) oEER LD
2 CHATL % &2 0T Fig. 5 ofERL
L EENSk 5. WHC 45° 0 adaptation Tz
DHD sensitive plane [ZTFEE LW 2 7 b
NEGYIMER T 20, HEVOREHEQKRT

L b oLl e bbb alatai

0 0 10 0 W0 0

i

|H< EREERRE
[V TN Y Ll bl loaed

90 90 270 90 270 96 4 _135 45 13

[ S—)

10V

il

Lol
0

m

Fig. 5. Oscilloscope tracing of octopus ERG.
DC recording. A, Retina was first light-adapted
at 0° (vertical) for top, 90° (horizontal) for middle,
and 45" (oblique) for bottom record. The ‘Polaroid’
was then rotated at 45° interval. B, Five flashes
in same plane of polarization, then the ‘Polaroid’
was rotated by 90°, and the same procedure was
repeated. Experiment was carried out from top to
bottom in both A and B. Numerals under each
record indicate position of ‘Polaroid’ in degree.

m

Ll bl
90 10sec

[—

45 25 45 15 4 90

WRFIRRESC = B = 2T/ D test run X control
run ERIUAERERTZ Liced

PB4 5 & sensitive plane [Tk & EE
HiApz < &b 2oL 457 & 135 oS
Kids v w5 2L Th T, EhEL EoBE
FIEL 2 v & v i e
plane BZNLLEERFT 2 0EME, BEE T
% 5T selective adaptation #4772 \>#FRiC
T test run #4775 5 TR L. Fig. 6A
Tix Fig. 5A TIREE 90° C selective adaptation
AT 5 T THRD, 00 THRRORIEERS
ZEERLTVWER, B, CTiz 9025 30‘? i)
N7 HH T adaptation % LT3, % L 90° k
Y 30° 37z 60° (F 7z 1% 120°) o J5[H)iC sensitive
plane 73% % 72 b, test run T 60° (F7ziX
120°) TH/h, & h L EAGR CRROKRE
ElAadhdn s, Fit B, C ofbsaw
iz 60°, 120° 21X sensitive plane 23{EfE L7
W I EERLTOBOLE LY, 90T T
E DT selective adaptation #1775 T

Sensitive
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90° » sensitive plane 2NEIRAIC S DET
ERZILTVYRZEERLTVD. ZOFEDE
BE 90" 0" offEED A b, %< OFFEIC
DVTHEE 2 i, R OB KL E
BEoOM" >0 sensitive plane L FEFEL LW
RPN,
ZZETHBENE XU, BEERICKE L E
BEhmcddeEILOND sensitive plane s\~
BRSR, MEEEL Y LRI TRk b 0L
EORE & IS S5 LMo REED /s
V. Fig. 2B, C [TrREN T B K L HE5H
ICHEN D microvilli 25% . F . @ . sensitive
plane ZEH LT3 LEZLHDTHSB. Z D
X Hlz=>" sensitive plane NHEIWKER LT
CHIEART 2 REOEEI SR ERE TS 2 &
FARAEE T sy, EbFE H e VoXk
E X OB ARENROREFHIC L > THRED
LELHBIELTHERZBCILETLAY. U
WM OPNIEMICBEE S TN ED, KBEOHE
—BIc Z 0 X 9 BRI TR - Ty,

- wmw

Bl TAHTALER 24775 5 FP AR 02 HE
e LTRAZTHSH. bbb, &t
~C37- sensitive plane, % Y microvilli %
ORI LR IVBL LI L THD. &
EO N = RO BETFEMBEOHEC LD L,
IR DA & ORAALIE BEIRIC 75 > T TY,
WRaZRE 2 5 D microvilli ik & oA & H
%50 bREMEECERT 2 ZhR oMb
KoTLESEVHM. ZLTH=bERER
THHFBEOREERBT S & bvbivd i,
T TR ERE O AT VTR
CHEIRTSZ EBNHFL .

Kiz, KEL BmHEICES microvilli 23MEXD
BB L THEKE (E3EE) FhiE=2
oo rhabdomere 2 & » TRIHE S D
EAH5h, LeOIBENEL 5T 5. IhE
EREICHE Tow Dtk E LT ORREM:
NBEZBNEBNLES TIER Y. FlREE
#2 rhabdomere o~ dichroism %R+
BRAGED THRBETRD - TH, L

it I

180 270 0 90 130 270 0 90 180 270 0

090 1802700

180 270 0 90 1802700

A i oy

120

0001502700901”2700”‘02700

Fig. 6. Selective adaptation at around 90°. Adapting light lasted about 2 min. Long lasting
deflections with slow decay at left in A, B and C are the response to adapting light.
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et M & BE THIE T 5 Z L IXEEHOY
AR BERSM LI VAL VAL TR
V>, %7z rhabdomere tubules DOZEENID
SR EEk, rhabdomere &{A[EHIEESE D>
b, IORENREOHFROEEEZ LI BESE
D EMEMCFEOMEL LTHY 2 & bHIE
L9, LhLzo/NMERNICESF]T 5 rhodopsin
DT LEERTEIVNELDA I, FEOUEN
NTRTES TS LR eEe.

ML D VLT Rz E LT, 2D
HFRZEHREOP TR EIGRESNDIOLESD
e FROEOBEBTHEMEETT R T, 1 EOTME
W B B BARRRARME I 1 AR T e < AR D 510
A h B L0, E I BEEEHERC i3 collateral
WIEE LM R E R E S Twbs v B,
T ORI AEEPN o lateral interactionl®)2D
U B ICRFAE R LD TH B A, Wik
Bl 2 BE R RO DA D D HIC
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Studies on the mechanism of salivary secretion by ATP
with canine submaxillary gland
Hisato Yoshimura, Yusuke Imai, Masato Miyoshi, Yutaka Yamamoto
and Kihichiro Hiral (The first Department of Physiology, Kyoto Prefectural

University of Medicine)

1. It was confirmed with dog’s submaxillary gland that the arterial infusion of ATP
initiates the salivary secretion and decreases concomitantly the blood pressure taken from

the carotid artery.

2. The similar salivary secretion was initiated by infusion of ADP, creatine-phosphate,
but not by AMP, adenosine or creatine. On the other hand, the administration of ATP,
ADP, and adenosine could equally initiate the vasodilation and promoted the blood circulation

through the salivary gland.

3. The action of ATP on the salivary gland and the blood vessels was verified to be
abolished by administration of e-ketoglutaric acid, which is an inhibitor of choline acetylase.
Thus the ATP action on the salivary secretion may be due to the liberation of acetyl choline
which is promoted by high energy phosphate through the action of choline acetylase.

4. The potent vasodilating action of ATP may be explained by the additive interaction
of acetylcholine liberated as above mentioned and the direct action of adenosine itself.
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Fig. 1. Relationship between time course and
cumulative sum of saliva volume secreted by ATP
infusion into the gland artery. Secretion of saliva
is increased by raising dose of ATP. The infused
dose is indicated on each carve of salivary secre-
tion.
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Fig. 2. Effect of infusion of various drugs into
the gland artery on salivation. ATP, ADP and
creatine phosphate (Crp) cause the salivation, whe-
reas AMP, adenosine and creatine do not. The
saliva excreted is indicated by the column. The
dose administered is indicated in the figure.
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Salivograms led externaly between the gland surface and the duct. The upper

record is the electrogram by the chorda stimulation and the lower one after ATP infusion.
The signals on the upper part of each salivogram indicate drops of saliva.
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Fig. 4. Intracellular potential of acinal cells of
canine submaxillary gland. Secretory potential (hy-
perpolarization potential) was recorded during chor-
da stimulation, and after acetylcholine and ATP
administration.
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Fig. 5. Effect of DNP on the salivation initia-
ted by ATP administration and chorda stimulation.
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Fig. 6. Effect of ATP infusion on salivary se-

cretion as well as the blood pressure of carotid
artery. ATP (0.5 mg) infusion causes the salivation
as well as the decrease of arterial blood pressure.
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Fig. 7. Effect of a-ketoglutaric acid (an inhi-
bitor of choline acetylase) on the salivation as well
as the fall of blood pressure resulting from ATP
infusion.

Exp. A a—ketoglutaric acid (10 mg) being infused
into gland artery with ATP (0.5 mg), the salivation
and drop of the blood pressure resulting from ATP
disappeared.

Exp. B and C When the dose of a-ketoglutaric
acid is increased, some fluctuation of blood pressure
appeared, but the effect is not related with ATP
action.
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Taste effectiveness of mixtures of sodium 5'-inosinate and
various amino acids

Akira Adachi, Junichi Okamoto, Tooru Hamada and Yojiro
Kawamura (Department of Oral Physiology, Dental School, Osaka University)

Sodium 5'-inosinate is known as a useful taste adjunct and serves to enhance flavor
appeal. In this experiment, background mechanisms of taste potentiating effects of the mixed
solutions of sodium 5’-inosinate and various amino acids were studied.

As the test stimulants, sodium 5-inosinate, L-sodium glutamate, L-sodium aspartate,
L-valine, L-histidine and sodium succinate were used. One ml of mixed solutions of these
test chemicals with 30°C-35°C were applied to the anterior part of the tongue surface, and
the integrated responses of the chorda tympani nerve were recorded in the rats.

The mixture of monoaminodicarboxylic acids and sodium 5-inosinate always displayed
more potentiated response of the nerve than arithmetic sum of responses to the individual
single solutions. However, the response to the mixture of sodium 5-inosinate and other amino
acids (L-valine, L-histidine) did not induce any such potentiating effects on the taste nerve,
and they displayed only additional effects. The mixture of sodium 5-inosinate and sodium
succinate also did not induce any potentiating effects. '

Based on these results, we discussed that both amino group and dicarboxyl group might
be important chemical components to induce potentiation of taste response when amino acid

was blended to sodium 5-inosinate.

I. #%

EEDS (1-7) i, SRIERREOHE
R E & = OBRERE (R CETD
BUGE Dot L oA, MmEEmE b 5
sodium 5'-inosinate % % i sodium 5'-guany-
BNz oA,
REMRERICEA SRR NECL L &
BB A Lic. Z OFHRZIRE R CRREEEY
BZ B+ 5 sodium 5-inosinate ¢ sodium 5'-
guanylate Z{RA LA ICRIAD LA -
To. TOFER, REOFREBERALE
LA OMEDEN, Th LWEO(LEHEE L%
BERBERELOZ L ETRBLTY 5.

AAFFEL 5] é‘rﬁ% , sodium 5'-inosinate |= £
7T I/ BERAE LLLOEEREICSE LY

ilt]

late {z L-sodium glutamate

*ORIR R AR O R B
CREFI415E10 A 31 H 34D

(J. Physiol. Soc. Japan (1967) 29, 65-71)

&, WEMEISRFETE AR EIEILLT
MHRE L LEEEOMIcH 2GR E L VL
NETBHBTIT R 2L D TH B,

II.%%?J‘%E

FERRITE Y ¢ A X —FRRET v F30ILE fEH
L7z. Nembutal (4 mg/100g) & urethane (15
mg/100g) » 2RA LR EBERNEAT S
Tk VBRI, IR (S, 4) &
FE 2 FEE CHRMR L B L, AN RS
AR E RIEE L1, ASREMmIcEE, CR
fA S Bulimes, ERBE (FERK 0.5sec) &

AL, Av2EE oscillograph iz X Y MRS

PSSR L LCRE L. BRSO
LR hific o T, RS 20R0RH o FfR &
BOoOMBRTHENLARFBOERKREHEL, &%
BRI T 2R A RO US R & L.

R FFE & LT, sodium 5'-inosi-
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0.1% ASF

0.1% VAL
. 0.1% HIS \’.M

0.1% swvce

srrm——)
10 sec,
Fig. 1. Integrated responses of whole chorda
tympani nerve to various amino acids and to so-
dium succinate solutions.
MSG : L-sodium glutamate,
ASP : L-sodium aspartate,
VAL : L—valine,
HIS : L-histidine,
SUCC : sodium succinate,

e

Sn—b
10 sec,

Fig. 2. Difference of integrated response of
whole chorda tympani nerve to different taste sc-
lutions on the tongue.

A : Response to 0.1% IMP,.

B : Response to 0.06% IMP+0.04% MSG,

HOWRERR

nate (IMP) &\ /. BET57I/ELL
T, L-sodium glutamate (MSG), L-sodium
aspartate (ASP), L-valine (VAL) X% L-
histidine (HIS) o 4 8% FBv-ie. 3, BA
e U bRkl o—FE ¢ H 5 sodium succi-
nate (SUCC) % 4 v 7z, .

BAVIIT, FkBENR 01W/ Vo 2k 3
XoED, BAWORARE, Tiabb, (B
WER/IMPER HEAWER)X100%% 0%,
109%,, 209, 309%, 409, 509%, 609%, 709,
80%, 90%3s & UV 100 9% D 11EFE 12 25 % 7= 38R
WEThENFHE L. .

HEBRIE, 3 X T EH ORERE L ZERE
(80°C~35C) Icff b, FH DRIFEIH LK ICH
Iml 2272,

. &2 B& #& #

LERECHET I /BB L O sodium succi-
nate ¥AVK & 51 7B, T v b OBRERERIC
AT 2 BKERNL, Fig L IR LD L SHEY
g & LT 5Nz, L-valine # 0 F&vwFh
LA MR TR b, ZOFHIK
RO BICIEBIH LT, —ED v il
3. T DORS LAV 3% 0% lRr R R
T 5.

—f&iz, Zh b ORESEERY bRIRDRNE
T A, WiE, ERALEEAETOR
SEREL, FROBATRLTVS. Z0%
PR ERER IR D YR L & S BB IC R B X
B8 8 — U RHBEICE LT 2 B A ICRELY
SUGHETH 53, B LLRIEYF — a4
B T 3 LR S 2\ O TIEME A RT
mrixEz bhizy. Fig 23, 019 IMP #&
Wi+ B E L, IMP 240% MSG %EiA

BAIKEEEN 01% 12725 X 5 A LRA
BRI T ARG R L7250 TH B,
WRIRIC 3 5 KR ie o W C B ISR O8 &
DE XY b EHER ISR O DS LAV DFED
FHBHTRE, & 0BE, BIoKIEHRD
BEDOHEWPELCRIGRET ST LIRIEMRL
HMiHELEL b, 5T, KBTI
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— TE R PN B 4y R i~ il 3 <
EEomHFELNEL, chkd
S TGRS Lz, Fig. 1 1
Aokl oic, BUoARK
RIS A0 I —E D RS

VARNVIZIET T 500 h, 202
GO, +7abb, 200HO
EREEHIE L, BRI SR
L L.

Fig. 3 13 IMP ¢ MSG »f&
A NEAECTRE LILBEE T
v NOERMICE 2 IBE, B
RMRICHER SN B RGEEH
EL, FI5712RLELDOTH
B MEEI IR AR TR, B
#i MSG AR THB. il
77 7 RO EEL 5 il T
BiETH 5 (LLTFRER. Kp=
FALENE IMP 1z MSG %4
LieGaokt&E®Rb L, B
AREREEEF CE £ 5
IMP : 4B IMP BiAp
Wt % R AR BN R & o
T FEE, B FRAER
HFizEEh s MSG p sy n
MSG Bk Iz 5 KSR
Th5s.

Bl A #%109%, 20%F X U'30%
BT, ZhicgthTv3
‘MSG 3BT, ZOBET
i B BRI I S 2 2 U &
BCIZLHS T, BAWIKTE
Wi KR e HR s . BAR
0% DEAITBVTY, Z0OW
Wicgxh s IMP jEE L [FE
B IMP BOPhZAWE Ti3 kB
TR & RS Ule iz b1
5F, BABIRICHT 5K
0.09% MSG HmoFAizhL
& hic. £, IMP, MSG
THENEMBIRIZ OV THRE

Magnitude of response

Magnltude of response

30

3 |f\4ﬁ.| 3 s -+
0 10 20 30 40 50 60 7O 80 90 100

Ratio of MSG and IMP in solution (%)

Fig. 3. Difference of response magnitude between MSG-IMP
mixture and the single solution.

Double round mark : response to mixture of MSG and IMP,
Open circle : response to single MSG solution with same concent-
ration in mixture.

Solid circle : response to single IMP solution with same concentration

in mixture,

1 14(),-‘0—‘ 1 ] 1 1 1
0 10 20 30 40 50 60 7O 80 90 100
Ratio of ASP and IMP in solution (%)

Fig. 4. Difference of response magnitude between ASP-IMP
mixture and the single solution. A
Double round mark : response to mixture of ASP and IMP,

Open circle : response to single ASP solution with same concentration

in mixture,

Solid circle : response to single IMP solution with same concentration

in mixture,
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MRICBUSPET S L5 AR, Thbb,
© 40%, 50%, 60%, T0%33 X U'80%I 33\~T b,
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Fig. 4 1%, MSG L{bZEns Bl L < v
%, ASP 2EA&ME L T, FEAEREZTA
STfERERT. ZEILENT IMP 2 ASP %
B&LeHAoRKiGEE, B IMP Bk
BiRicxty s R E R, HILENE ASP HjhE
RiodT sRGREER +. ASP BlSK OS2
HVEA I MSG L3S FE T, RIfEYEE L 0.03
%THole. IPbLHALMEX
54z, IMP | ASP #EAL
EEAL, B RERDESR
Witz Land, REMERK
EEREEL LCHEB LERD T
X, HERDROMS X, MSG
¢ ASP TRIBEFRRBETH -

oo, IMPIZRELT
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Ratio of VAL and IMP in solution (%)
Fig. 5. Difference of response magnitude between VAL-IMP

mixture and the single solution.

Double round mark : response to mixture of VAL and IMP.
Open circle : response to single VAL solution with same concentration
in mixture,

Solid circle : response to single IMP solution with same concentration
in mixture,

o
I
=
o
o 20
g *
“]50 ©O—©® O
o “o—{®)
& - -@-- ®
o 10 "0““\ - . -
g e OO
L ved ~ |
- 5 : O A ¥
B O .
g - I " X 2 2 " ) _‘__‘
O 10 20 30 40 50 60 70 80 90 100
Ratio of HIS and IMP in solution (%)
Fig. 6. Difference of response magnitude between HIS-IMP

mixture and the single solution.

Double round mark : response to mixture of HIS and IMP,

Open circle : response to single HIS solution with same concentration
in mixture,

Solid circle : response to single IMP solution with same concentration
in mixture,

HEROREET 5 7 3 /BRI
MSG o # T ASP T4
BOONZDT, o7 I /8
o T bR ERE RS
7z,

MSG % Xt ASP ixdtic s
LNEFINVER ZSL BT
I ThHB. ET, pET I
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TOERIEMARHTT, O
EREIX 0.07% Th 7z, Wz
12, 109, 209, 309, 409,
509%, 60% 3 X ONT0% DIRER
ORAWE X, VAL pE
T& v, IMP BPER & IR
BN BRI 28T
b, LML, WThLEAER
WD L D RE R
ZmIg g, IMP = VAL %
BA L#a MSG BLU
ASP ZRAL = HE A L A
EL LM T, BESLMEEL
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i A 1 " i
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& HIS 28« DA ETRE
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oL 70T, 7I7WBTRAECHEIIL
REVAEEZ oL, L b e L
TEEBIZHVYSH TV 5 sodium succinate |z
&, A EREBZ L 72, Fig Ti25EL
2Ze, IMP v A v s REASE T SUCC
PRA U SRWIRICHT 5 KISEI, 019%
IMP BfAIR (BEAH0%) o+ 3 IS E &
0.1% SUCC Bk (Bla3100%) i+ 2
RIGED 2 G & #ESER B, FnghE
DHEETL, HEDEILODLER VT EHHA
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FOSOMIEEE T, 0.029% Th o7z, 7, &
EERRICHVET I 2 Bicov Tk, IMP icig
B LEBE, WREREREZMEIT2 X5 b
DRBHBNEP -T2, Thbb, HEDEEZ
2150, HNWHEEZET 5, OvThrT

Fig. 7.

in mixture,

in mixture,

\.J
0 10 20 30 40 50 60 70 80 90 100
Ratio of SUCC and IMP in solution (%)

Difference of response magnitude between SUCC-IMP
mixture and the single solution.

Double round mark : response to mixture of SUCC and IMP.
Open circle : response to single SUCC solution with same concentration

Solid circle : response to single IMP solution with same concentration
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F LT USRI T B ML 0 B U Cikas
DRI FIIET Ehinn & & B S I,

Takano, K. (1966) Phasic, tonic and static com-

ponent of the reflex tension obtained by stretch

at different rates. Nobel Symposium I, Muscu-
lar Afferents and Motor Control, ed. R. Granit,
pp 461-463, Almqvist & Wiksell, Stockholm.

5. MG, BREHICHTIRHOIER

SEFIEE (TR 1)

N2 s a0 e 7 2% X ORI % %
M (0.1~400 mm/sec) TR L L, FB:
T BRI X s UL U,

v T A RIS\ TR B AT TR AR
BT 0 L DEANMTKTHBI, LM
DEHOE 3B ARG <
HMOE T BRI b e IRy (0.1~400mm/
sec LAt:). 80 mm/sec D Lo i cik, Hitk
W L BOR M I I X e,
LR T BN, BERML T 5.

BEIC A% C kol e o3 2 SRR < (10~
100mm/sec), ¥z, FELERIOHIED v 7 A1
DRI 4r0 LicT Eiou.

MR FIAHER T b B ui i s W OER
TH Y, BREERIBEHCE-TWB LB L
. HEERI e AW TL L AbRS
2%, FIREHCRWTIRBA EA L, K4

(0.1 mm/sec),

- RDDBARERMEEE O FTIL I B .

B B0 R S I CHBR KRG o X
DIRAT DRI T D, MRE DO E R
EfLfe, BibmENE =
F\ T reflex index 1Lk T 2§ TIRE25%, i
BEHTIEOS~6%TH7.

% ‘“reflex index”
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FE12E L IBF AR RS
W WEFI414E1I08 228 ()

9 IK:3055~ 1615204732

TR BE HWBRFESEHE 2HHBE BN

. REXER T LFRES T IO~y KikE
BHSRICHDNDBELICDNT

PINGERE « [UARTF - BRABKRE (HRFE 14
2f)

FAHER T vFA2r 5 sk if@d 750~y
FEEBRB IR AR 2 (1~34) HK
TAHEERH D, THITLMCES L.

ZOHBIA~ y VEERHDED LD DD
arte fact THHH, RIS - X % b
7y, BLME D active KISTHBHRGT
% BT R IT, KOEEY L.

1) el e U pie 28 ik Bl
CiRDdHh5.

2) HEMMERERIEO 8 EEREIR X D &L

REBTHD. ¥ o RGP CE R ST
&, BHRCIRM D Lic D, ik T
5.

3) 5 oIl X BT,

4) ENETE5 L& 1T RID T —BECIER
(reactive hyperemia) L7-D%, 4P T5.

P EofERAS & 0 IR EEED intramural

pressure BB 5/ NEJkD localized active re-
action CTH 5 & Bhhb.

2, TEHEREDHRAIES

PR « AN - EEEE - FHEZE (%
RN 1418

AD—RAEIRC J 1T % IR BEFETT o BB i B i
iz Na s X 08 Cl 8328 e & e - /g
L0, MEFEMERIEY LS 2 2 ki (hypo-
tonic). AFEFITOBMERIL T — A3
BB FETT O TEME UL LR — T 5%,
753 hypertonic @ lk#% Hi7sus. #B 1 Addison
IG5 & cystic fibrosis O3 & X {F» Na %
XU Cl BN AR ML X 0 b &
(hypotonic). Rij & 1L BB EEIET 2T X » T
BRBEH A 1) B TERIUSRE DA A0 T b B R
LRI T B, cystic fibrosis o JEHEILATE
BN E TR, & D F2 b Tox ik H R
cystic fibrosis % RS &% NINT, S KA
Yy FE o JEEED SEITFI DU T iR 0 A e

L7, Jhie A&k hypertonic THB2%, &
A & [A#E hypotonic THB & L2V oz, 20
Y #y aldosterone % (Spironolactone) % 5.3
DLBHBERBENERTAZ L0, BETIEAL
[FRET AR S TR AU RE D AT 5 = L 58
Lovk s ot o RPEFEF 2 hypertonic Tk
5 Z LW Bruislow o#fE»RH D,
AU X AU O JEPET R duct 2345 ¢, mito-
chondria DR 2 & 08 b FRIEHEA R AN L
ThB &S, Fa R & MR RIEE L K
U, WA & R RISIE A % 2 Ehsk
FEUT B SRS AV 13 S R o PR Rty
mHIR VA, WAL FRE, FlAX D ERED
T LIRMDb THkD D = LT, SHK%
¥ cystic fibrosis D PFFLCIEIEH I N D KA IR
KHDELTEEDYVEE 2 b h HOTHREGL
7o,

3. AET - ETREFEREIMEIC Ol

T

BAFR - EHREF - BREE - BHEH B
I OB-HEOE (BHEITRE 4R
B # 200 4530 OV AR B 2 4045 o ik
I AR5 PR AT D\ T lysozyme 38 L O
plasmin iG#EERE L, & MWEHIHEE MR
4k X OHIMERIR O IR & S B B e AT 5 ©
EERBLCL, B AR AT OMEYE
v, proactivator I3 4fic % & 1, plasminogen
WX 2/3 iz, activator 134 < D EHNCIRD TR,
inhibitor T CTE I o ez LAMRE L. 4
[ R A 3 X O E R IRLONC S T IR (F A7)
WG R D B TR D\ T R B2tk
AL, Bz ik s X ORI b o5
WE & B K LTk oin X iR 2 157,

1) B Fjds X OSH T HRE ARG Ay E &
LT activator 35 X O plasmin {34:< 35
A5 72y, proactivator 38 X O plasminogen 3%
Dbz, Z OWHEEE TIRE AT <8
T IR AR S AED B R,

2) TEFI « S5 T RRSAMEER proactivator s
& O plasminogen % i G N O Z b & IHEsT



w7

% &, proactivatori |l HMEZIC & <, plasminogen
R AR I O A 2D b i,

3) RAMER R XL OB TR « ST IRIEEMER D
MEHE €2\ T, 2 pH, FEEHE oBf,
streptokinase ¥ X 081 plasmin F -3 5 T
e, BB AR T R LR, =58
g~ FEE O E A L Ao #ta iy H &
LB xR LI,

4) HFIR3s X OB TRRMAME % Sephadex
G-75 % M Corddad L ek, BRpECE
ERE RO I REDEO S ECIIEELED L
nigh -7,

5) MMAREHHOHTH Wb T3
2M KSCN ¥k % R &I S L OH TR « S F
IR AR U2y, Whd activator
BT TE Ieds o e, ’

LA b D 4 7 & MR r R 2 o0 2 ISP I 3
WO D2 3 W D —ili 2 b e Lz,

4 BAAURERTRBHASL S 2EROME
HELVTZDERICHINT

KEFEE (HilRITRE 2 4:00)

TE—F IR AT % T B E A OV TR
PHBAEI T B BRI R IED B (W& 5 - C
Na*-sensitve JA M 7 5 A% fg A B LB —T R
RN T DHBR A T8 o 7o, AW T AEBORR
DDLU TORBIIKONL THS.

1) # 1/100 microliter (1/100 mm?) )i o> i
MO WHIED A F+ VRS HERTFETH S .

2) M A A VISR RS E b o 1 A
VIS T ARG | X o D EEFAL
(JEXEME pyrex 75 A C coating M TFIRL i)
BT A B E S A BRI T A E AL
e LTH 2 B s o T g 5 ke
I 23 5 56 % o MR HIE LA FI
TH5b.

3) THBBEME A A+ v LR S
LTl » 7 ABMIE O ER TSR %
TE b o readjustment % 770 2 VRIS, B
Pt~ D ER A, WA A v RETILS O
PRI A U T b 5 ) S N 3 % JIE 2 A
w (REMCERET B C L KD,

4) NaCl g% calibration FERCITINE
LD B RD TR < 8 RO TE B oD I il 4 38

& # B

FILT 0.1~0.01 meq/l 10§ = 37 o Hefk
W5 LT 63.54+:0.207 mV OfEsiE % biviz.

5 ZoRoEMTE Nat s 7 A%
DH T HY, KY ainixddbg 1 4+ iy 5 2
ERICSIGHLE, FFRswmopro 4Tl
T — R I FUR BT IR S R
BT RRBRILE AT B3 Na* e JilE 5
B D IE T — B Ut A A v IS A LA
F 5 19.2~42.5 meq/l DEHES L.

5. HEBETEIR PR OBRERE S

R FFILEX T F (BHKE2E
)

Nk Z i & B3 & Rl R AR S i &
nb. ZOAERIGIE TR 5 U X »
THHRA EHEYZ i, HhEOSRZMIT L%
ARG ERIRR PR AR E W HER R LT
WHIBRELLRD, ZOZMCRIGT % ER
TETS AR O 55 AT AL O A 74 25 B oz oD 1M1 6 3 i
U CRER RN T BEE o RS B B A
2, BAECITREEOBERT E W I RNESDERK
D EBFETRR L.

D Z M FEOHDINFT% 1 A DKSREIRD
AZTHE L, chiffHemads s LTl
Wi, KEFOUITH NI\ TR U 217
oo, TOXHUMOME, MEFHCX L T rost
ral X © caudal Jjjaj\Ji) - T it transection,
3 YT~ D BRI 53 Uk, B4R (2mA,
30 sec) &l L7c. [HMRCIRN 4 AR s CR
IR O D% AR CdS cell Fv7 2%
73 7RG L., Hie B3, JEsE
W SR I % s X OSAR R A D A b
=Lk,

L ETOFEBHEIIREAOHE Y THD.

1. B s X OV o B E B A D T 557
RBEEO TR L Y ENELYMIcH D, M
D# 3~5mm Y EL 5.

2. HEBfME BT AP AR M8 ST Bl R A3
T, —BEXETHS.

3. W X B RiTRE R I D I AT A BRI
Bt X O D % Fu i il L CIER T
<, BEMNLRIGETS.

4. MX vy 3 mm Wl 313 B R
1B D EE) AR IE A, WO R B jE



- 76 ' b s NN

ek s L ocbnsd.

5. M X b9 3 mm Wl Rk E A T,
AL OCREE ScBE U COXEER L., ¥
o, Wi R & R DR IR S ) DR
B,

8. MIFTEERRS® Cardiac Output

BEAK OBewIOE (BMRE248)

W iovd B FE R I FE A = S EHEE o Fs e I i B
LT, M#EETX, MniHEe X b LiiEifEy
e Lo 3 B oFEy ACTRECE D %t
o TED, I CTRBEA L & Uik
DOIMTTHER HET HHER X D, TR
R L - TER bR th & U Crh i AT BhiE
s IET TSR ERTAIIC L b, PR
BT 5. IO R RS =g o
FEEBFE LG 5 BRIE S B 0vk R T
EHE LT & oay, B ke T S B 4
LW A HIC B B E R L MMM TR Lk
MED EFHZBEND, FPHEEOHKE LT
Pl AT 3BT D D D (B 3¢, AW A RE IR

R TR ERERRC B LR E RO —D2 L b

N5 cardiac output (C.O.) & b HIFEZEL
7z. C.O. DWTESHFECILEE <« B B 2348l single
dye injection method % H\~THIGE L, JE-HERH]
g»e o C.O. oftE Hamilion #:T{77%
St BREEARCEMT KBRS X OCEBik:
A, M, ECG R L, WERMmMAED
i 2 DIEFIRBEC B B IFFICIT e o e Wl FT388M;
WENOFEEIGA U, G 1738w 13,
LW 10TH 5.

T ORER, i {TIERER o C. 0. 12 160
cc, stroke volume (S.V.) 1L 0.51 ce 1o LS
Wiy C.O. 5dcc, S. V. 0.3cc & 5% DA% kil
THWAERFR LI, %72 C.0. DI RCI LS. V.
DY ED T B P70, & I Rm 17k R AL

HEARCBART 2 HDTHA. b OEENE

L\ & 32 & i AT 3880 0 3 L\~ i i HE D K,
1% cardiac output DRIK E 5 X H BN O
WRCES Lo AREVIHRELLRD. {OL
T4 100 AT BB IV V2 BB E DAL L Pk
DELEFRE L £ D % F cardiac output O NG
i B TS B D, TR R 4 O
AL 2B R NG TH S .

= #H

1. Rabbit Ear Chamber AfiiiR{aI8H %1
D BATHEICEE T D% (1) ERFOEIR & %1
BR

REFUORE « W TR (ST AR B B AE)

{3 B 2 E T rabbit ear chamber % fH
T microcirculation DEEER TR, FhaSELL
B BN E WA ER TR AT LT
Ho, BeAERBNER RTINS 2 & REDT
Efe. COEBEFBBINC ar, BR TR, R,
5R ER5 L, frequency analysis d#EE,
RSy ~441 2700 ar A microcir-
culation DA T H B & Lhvbhn>TE
i,

—7, FROBEANBNR (A. auricularis posteri-
or, LIF TBhiR &M%3) CARBHAI ALt A
7z vasomotion B D, TOLEENIORTS ¢ D
small artery ¥ -CRIIL T3 (5, 1951).

F ZCAENT, —IR B\ TRER D microphoto-
electric plethysmography & X - T8 20~35 ¢
Dl arteriole AR AL, M
ik F 7ok lk CV. temporalis superficialis) o
FEBBE TREINCERT B C L XY, Bl
WRifii 47 & microcirculation & DEYFR%AY, £ & LT
Z DETO M DV TN TR, & 7 3Hic
DE, OGY200ERICE B Gl b R D fR R X
iz,

1D BHROMKEEBD 55, 1~3cpm FHO
JRIE KD b OLL% Ok arteriole i L W bh s (7
WiPE0% LA L)

2) BRC 1T 5 4~5cpm D4 arteriole
Chlbhinn o L A%, _

3) Mh#ARE arteriole AL\ B & &, H
1@ circulation 13 & HT A —3% Ui 2584 LT
5.

4) BIRAEH I CTH B & ¥ arteriole D HZEH)

THZEVRNCHS.

5. ZERME ORI EE SRR X b
Kisbhbhiou.

6) @ik & arteriole o> [ Lk b 7] U AL X b
WE gy,

7) TR IR TONEE D B I b Fii~ &
BT 55 L.

8) Mk arteriole iXAEHDZER) & 5o %
OBy, Thrhorigin R LT3 L 5T



H5.

8. Rabbit Ear Chamber X#{im{EIRaAEH#E
BEORAMECET IR (2) LE &MMRIIR

EREFAE - TR (E AR AA:)

THE S IXE L g &\ T, il oFEEE
MC o 94 & OBty , MPPG iz X 5 REC
N MC ®fiEiiske REC Py MC ofglsms LT
W\ D FASEENIRIC. X B I U B 8
EBI ECG 38 X 00 i 7 & o id it &[RRI
1775 - THRES Uiz,

TR TF 7 AT X 2 Yk o h g T
OUEE S DWILETH B, DNHAE, SHEHED
fred, Rz, HHFh b AT il MC
C AR AMUED, e er L X {BDdBR,
:@%@W&ﬂ O E bk ol L

PSR ETX Lo (WA

PFAZIERE « MERREETORHRC X B s
e ie s Uit (O, 88240 (k) Skost
i MC @i 5% ar HIIZIENET 5 MO S

SEER RS S, kel MPPG €% ar
WAL GERDBNBD, ar PUTH 1 ik X O

2 S TG & MR T H D, B 3 MEMT & b
B B3, MDD R 5 T D 2 &b
iR el

A0 1 B X200 % % i LT REC
Mo MC B it B 5a Nz 5.

8. DARE, LERA78FSVRTF a0
RIE, FHRAE, BLUER

B/ - FIEEW - FF .- BOFH - E
R{hk - BRET (FEXRE 2N/ - =B 5 -
FEREE - AT GUROREREISEN - B8
SR KE OF (HALE)

JEAREE , 38 X, LN ORI GLEATE,
Ay, R D jfEsn microtransducer %3S Ui
NT =T ARBEL, T ORISR & ARG H
DWTHEEF Uiz, Microtransducer i 3T”’C
AR D GBI INE o Te T, IR
WL, AL L THB. Microtransduceric
1L, gauge factor o\, YLLK gauge
fo. #@iE (38 5 [l B ARMESE 2 %28 JTiv s 72 dummy
gauge 1T X 51 ik ik, transducer o Rk
I, active gauge & O H\FATHNEE I DTERT

£ 77

%, EMOEMEND 5 Te. SN, WEEORE
I active gauge HPEH L, MY HEE2TR -
el e 1T e < e » 7o Microtransdu-
cer DEEIEIL, 7V v /lmht@@djm 10 mmHg
Hiebh, 051mV THH, EHHL 0~200mmHg
DHNIETHRBMLETE I, BUFE, IO
WO, AR Ui LT IREY AR, SI T
?ﬁﬁfﬂ@’%.»-%)?ﬁm, 30~1000 cps & THIEFHETH
oT: Tithb, ﬁﬁ"%b’ h, P.Z.T. (EFEA

FT) TrEoTe. BRIV E MR o T &
7}):}16 monitor J§ microphone OK)E, IO
SRR R HE LT ¥, chehEomils
A LEE R X 7. & & T, monitor J§
VOV & LTV, S
B l*]@ﬁ'ﬂfm 30~1000 cps & T E 70 -
o, T OIEEC microtransducer H{fiA L, mo-
nitor H: | microphone X It#Zd B LI LY, A
1, 38 X OV B AU A IE Lc.

DR, RIS —156.5dB (1000 cps I\

), JHW R, 30~1000cps # T, (FFHIH
(£15dB LAN) TH -7, FKNIE, & @ micro-
transducer % JH\~, Ailoh T — T ik R 5 C
PP, koM transducer X b e &
D a7 kDAY, < 30 msec W<, LR DE)
Thd i, 7 44 2 =% T, LNDE S
I 4t T B DT, FHOIIEFN I & ek D
KGRI 2 EMTES. BT, LDNLE
Nk b Dy & Db R G TH S,

microphone#” 1%

10, FLCRITS “BIbr” SROBR

FHEERT (LUK 14:0)

8 ok Eiwo% Nijmegen (o F v &, 25

m), Mosso 42T (1 %V 7, 2896 m), Capanna
Gnifetti (3647 m), ¥ X 0" Monte Rosa |1]8 (Regi-
na Margherita, 4559 m) @ % EHHC I\ T IEH W
Ao “Hzsz” i B H T) &, 2o
breaking point (B. P.) & }i*\3 5 liliffaze &0 45 Hia
1Te -7z,

1) B.H. TOd@ieo L oh T, I3EsER
9% FI% L, Monte Rosa [LJE i1t D R: 75
Lt ote.

2) B.H. T. o X oo s e
RS 15 OIS/
3) B.P. wxiFallilay A0HK L b, EAT
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CEBWREWERRED B.P 5T 584D
Wz ERED LR,

4) ik, 1 B0 LT L E =2 FT
D%, Hie B.P.witd s Hifas A ER AL
LTHRE e PAc: L{E PACO: %87, O
#Eo B.H.T. RIEEHGE LB LT, i
ThZE 3000 m (73505 EE T34 <, Monte Rosa
WETEH - TEL B 2 &A@ BBII. 2D
WA E R U BB R 3 S IR S h e
Jodd, EHER T EFAL VBRTENEDKE
<, XS CEBCEER &R HAr R bt
To. 5 C PACO: BIEFHARILLTHRR DKL,
BRI s Pco: o3gimex) LIEF A X b #if & 7x
S5 TWB T EaMEE SR, Pl X OMEWEE
s B.H.T. oG, = okl b
EOWTESHBEEINE., o7 A=A
FOE PAG BIEFAL D, X D& B.HT.
IO TRHRCEETHD. FOFEMIRFie
EVWEEC: PAco: » B.H.T. x¥5{FH
CEENTEB IR, L LILED Regina
Margherita ATk PAce ® B.H.T. @i LT
BILT B EAIIROREL oD, o THOEKR
EZOTEEAL DEW B.H.T. 13 Pa0: DIEEHA
LOEVEHEL BN B Bbh s,

N 7V FREMEECHTD 2, 3DEEH
KOMERMICONT

BARAES « KITERK (A 1) - RIF#

(4 KRBEDFER 5 )

1965~1966 A B KF 7 v 7 A M@K E L
Tk 7rEVvsF v, 7avhZ 7l (7035 m)
CRW TR s e EHFIHED 55, 2, 30
REFE ROV TIRE TS, PHEIL22~36F 0
Bx 5134, 10H11H wHAES, 125108 Hib
Puente del Inca (2730 m) %5. [E4Uc 5 ~14H
HEH7 2 7 7HREDN— A% v (4200 m)
CHE), 4200 mp) B o> )iy 3 BRIE L.

1) Bipco breath holding ; \— 2% 4, v
3% 4131345 1 breath holding time (BHT), i
it PO2, PCO2y FEIR Erds & OWER B A BIE LTz,
BHT (32T &4 1%, breaknig point %
WAE Lic., BHT 35 X OVifilld Pco: (&AM H
RO TR Uiz, BHT 134y 2
JAMCRMEIR 78 5 7eht Peo WEREF L2F

& B

Ht.Wﬂé,W%ﬁ%l0%@ R»Mw%K
WL 3EMTRRE LT, ZDOEBDIHT
s B IR CORIIEGE, WEhiko CO, i
W% % sensitivity DA TH H, HATCOWE
W DBV 1 BN E  BANTrd e < Wk E1H
DI X % 2 &V LT,

2) Radiotelemetring system & X % BILIZE D>
TR X O, FANCEEET S hic  radiotele-
meter I X b SEHE 7000 m o EHTA BEROKA
OLEN, OHEEREE L. 4200m TILFEY
DB 70~84/min, BEAPIAT 5 & FHC
&R agd o, 5000~7000m T4 155/min % &
2B ik ot DERSE kPR,
LEAMGERL, 14Tl Ehd TERIN
IhE g R L.

3) mfE, DHEE, Romyosdt, sl
5, MERES O SHECOVTHHET 5.

4) KPP - b EREDO KR D HE
FEiprmbicd, BAHMEIE, BHAIEZER
1 H 4 EAREEE L, IROBERIL~167 »
b, HRGEOLEAEH T HMELDTH
Jo, TOX5IAE— FTRT A Y H KBS
BH A DR D A EFBHCE D DI 4 ~
S HUETHHZ LD - .

12, ERE:, EHERKEICET S 2 IRETH
BEPROEARERRICOT

KAF e R & e LLARSRER - DHER - D
BRE - XE (LIRKE 2 41)

F a EIR TR o BRI 35 /Ml (LH) &8
P (HVM) OB E S, MIREE, RO
BT AR, V7 AT VNER TS,
MR, Zak, EA, LSBT, HE, $E5%
e K DHRETCOMEBERAYEE L.

1) LH = = — = v CIZIEIR2 BER PR
BT oI, BN 2~694 2 105 6~
2041 7 ARIEI L, % S HEETIRECIEk o
B LIERBIEN LY, ElEeE EART
EEORHOMY & 1. Fhies LTHVM T
EHERSRETERGCL~8 %1 2 L TH DM
Bk, 2 XRWTH LA CENCH L,
LH o8 Lo s R L, LH 2 HVM
TR LA T DI F D BITIINC — B I
L., EBRBATRLOTEHOMI0SIT

b/



i1

—IFIC R ERD L 2 X v 3 LH T
A, HVM CiZihn v 5 i a b i,

2) LH % HVM @ = = — r v O Ig 2T HER
BB ADIRECIE Uik d0ib -7
B, ThHd 7830 b 1580 e 217K
BROBHREEEHR UILIEBEIR, LR
R4 Zb vt B REAORERLT X
IEFA LHR HVM = = — v i3 = ORRIE
BIbE 2SR h -t Tivhb Ik
HEEE) D=s—r v THD, BHEIEEF (M
PE) D=a—r Tl tFELORS.

3) iMEkE i LH© 3 HVM T% #IRIET
DER DL, BLLAYOBMER Lieh$5
Z <E i)%')fc.

4) SEPMEIRM v LH cid Sl R B 17 5
LR ThE M B EEE 2R L, HVM
TIRACEBIRTER AT T ISR 2 R L e,

5) X aDFHRIETD = = — v YOIETIZRMB
TDWIHE 5 — v Lie, WEMFE e~ b
77 ORI A A TFHBETRDI, 5
B, =28, FopEHELTELbIRY
FLig b o0 4 S Rz, LH CifiE

TR, PR ClEy v~ 28, AT ED

RE—VEHBEBRCIERE AR L. HVM
TR C o7 v~ 28, ok cHsdl, Mo
B OIH G 2R L.

6) SFEEIRCE NG (M) & ZE R % (—1\%, =

FIHE(RZE) & DI IERMIFEA 0 225 200 3 v b3
TR RBUL 030005 L1 Ccaie 37
DIFEBWBIGER R S Rz, D% b HERIEN
LRL, TEEFHE 0.6 55 08 TiErv<2H
AL, ILEHIEN L UTERREL 0.6 L)
TR E LV BIWNIRE 2~ vERTz L
itsd. 200 3 ) B LEOKEME CETFEK
X L0 ERR U, TibbiHERABY LET)
TRBH 0.8 DL hwin s & HRC 7 b TN %
AY T Lnbho .

13) BRTABE <ICHHAEF & IR A I O B i
BICHT BEMORIGIZONT

A¥ @Rl B XEDIHREE- D
PR « LUKRERRR (GIRAH 2 4:1)
BRTERLFRE & b HREREOER

& ik 79
WL &R T5. S5 BIKTEIE (LH)
LIERMIE (HVM) 2 fods X OOKTTE), $5
WX E AR O El s B AR RS 2 BT
b, B=— T B LTchTER 2008 DY A A
2% 5y PCLH & HVM 5 BfviiEs 3@y
T ABNEBDO—2h B L, HEOFEYE i
DOTH L Y ELKHC A EET=a—nr 1
THD R 2 THHNThiz., SRK T ALK
& 219 g LH 3 X 0 HVM 4 it Lo b ff
LODIEDH - 7ed DIFR2HTH - 7z,

1) ACh i LH 4207230 il T ARIEH Y
mib T2 672dml L. ACh TcHifnLic
ILH = = — » vz B} atropine T7 v » 7 X
50D ~7z. HVM Ci320404 4 gl Eaes
MHRIL, 40E oY B METETH - 7.
oz b LHIRL ACh-BEF = 2~ m vt
E AN AN R N B Y-

2) Noradrenalin ‘G, LH 15/ 6 {ijic JEEEF
AEML, WY Lz Dixabhish o, L
Lo D65 plET ACh THEIN LD DT
B ot HVM it 10k 6 gz L, Wb L
2% DL 6 HICIEAETH - 1o,

3) Serotonin ¥, MNPt HVM % &
OLH = = — » VT LTRSS 2 ) X2 3
L5 THoT.

4) GABA -cix LH 114+ 6 filic HVM 8 7
T RO B o Ted DT THIME A L
7o, I X » TRS SRS HVM ==
— m v DHAITEIC DT S I fEf Uiz,
F 72 LH € 2 >0 B KR A RIS RS S huic )
4, GABA %{FJHE %% & —3HEORIH
ZbIMFLEE LA AR RLR . Tk
HLHRTHETS = = — = vHCHEED S D
BB T EHHE UL,

WHESRIRAAT B B WX L SN R F iR
13 k320 endogenous amines % DEEFERMTE
HTHEREINTHS., FLEWBIHHVITE
FCER RS U TUEAS I KRG E RS
Lici#ER LU EobhbhoERE ¥ Hbe®E
ZIEBERDOBH B Z L THD, ThbDEYMN
>y TAEEWE Tl &S ERTIMREHE D
FHCEERRETR L TNB 2 E2 5 hbh
5.
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W, fVYTPIEFZa—OYDRINAL IREIC
2T

K¥f K & REESR (SIRKF24
) )
£V 7T EFEKS =~ 1 VDAL 7 I A
7 =R 2w IRAER TN &, Nat7a LTl
BYEMARETDZENTES., Thbbikh
@ NaCl %3~ Tris-Cl cEHBLTh, FH
LBEAEDBBIRVAAL 7 u2FRET S, Sue
rose THEELTHIRERETHS. — 10D
e Nat X B A1 23k h s ik

B5F e FrFvial, 20 =o—p VL1078

THE ST B 52T,

48 Ca™ SLFR T A -5 A 2 1R Linte,
Ca** REOBRIC XY A1 73RN XL O E
WIHEEOBAN LN S, FREmEMET TEA
LoD, BBVIIAE Catt i R
M X h BB B A 78 Catt F oy
K XBEZEZLNTWD ZELELDbES
L, AV T EF =~ VOPRD AR AL 73
4y, Catt BHBMERAICERT S 2 &Rt X
SYwBbhs. LrLEEED Catt Xy
CHEDMAARSR, chii oz &hbind
SWIEFBI K. Bl X 57 Catt g0
AR Nat X B R4 2RO Th
HEBERLhAEETHS. ZO=a—a /D
AA A7 Ca™t FoRE R X B hENL, T
BERMIPENLETH S,

Ca** FHBIEAIHT S &\ vbhd Mntt %
10~20 mM A Iz B & A1 257 b Y HEE
TERCIMEI B A, FOIRM DL LT R
INE, BFBEHIBCHIEDRIE A 1 21D
TIBUECBIETT b—Fd 5TcRA1 IH
FETHZ L b BT,

Mn** oihRaiiifine Cat FERAE A DR
HHTH B, E5h I brEREEDI N,

15, AR L RAHERBICH T D E THE
iR oK E

B RBE (FINRE 1T

3 Mol KCl FEiR o> 3 i NE AL & PRI AT RR I %
= DEREHE DL E T HERYERT 25K 0N
—HEACBIA L OBALAFFERR Lishin,
KA CITRH SNATE T HHED B \ 3 _EMRIA ML

AN

O BT R R AU L C ko MR
7D G & B2 LR DR R & 15z,

1. S 5335 & Mk BGER &
SERRHED D IR A RE L Te A Y/ Tk
EHlE, 2~5uRBIVCT~9p OLT ALK
EO2BnBLEDLRE. LL, H1LENE
Bl Cc—R L& 2 ATIRIERHRN R EE Ld L
TWw5.

2. WL O SR IBT X 5 TEEIRY e
B R LT D oftuc, HENER G ERY
4o EPSP @@ L TNEMELYHHHT O
BIOCEWERCTEAEORKERNELYHbHLT D
DN (5 %) Bobhd., Thbilzht
TEBN IR ARIE, AEMAEYs X OF Renshaw HUi
faths LTINS,

3, SET RS A A R B2 B
L & IS-spike 2% SD-spike X D% Bzl
BREEZR LS, LarL, TORERMEC X D
ZEith.

4. FMESEMRR ORI X b E T RER AT
ix EPSP, IPSP KUz oRAZEFOEFE
WBd, FhERORIEREMRCEEBTHS.
PR AR Bl 2 AR T EBIR O E R &
W5 L&k, 3 EPSP oinE, owCoh
wEETAFMED full size spike, R AN
Felbisrhg & L X vtz full size spike @ “HET
MERE BB Bbhs.

5. SEEIHE IO TR AN A A b -
RIREMOETE LD TH00H b, FHICrxil)
Yo AT - OFEEMNER I .

16, mFSERESICR (T D EREEED E{L

HARRE - #8 - ZEEBE—88 THB -
EHLER (HRBRIEL

7 7 & 2T 4 — VARE RO KBRS HEEC
X AHMmMEET L b 7 5 BHiSR X 00 moto-
neuron® |4 ¥ HFEHHIE DAL & B Lic.

KBRS &2 ESIS0R LU Bl & X £S3B a8 L
~S1 DEBERML, SETHHMR L D FE LK
monosynaptic reflex [M.S.R.] DEMiE=MER
EI+s. [EHEE L D k&g Lic M.S.R
1X15~20F CIER IO 1/2 Oi/ME % 7= L e
[BE—Y A ) Bk EE U, 40~708 CIEH{E
ok ehbl beEd Bkl ovwte MLS.R
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O L, LS R g se 4 VSED
5 BRI M. ESs Bk S E R
BL, ESiMom Wi 2 @ETS.
Polysynaptic reflex [P.S.R.] ®#Er1iE M.S.R. &
MM 5. B M. S.R. O F—kiE i
L, M.S.R. oA T 5.
Le~S; Dpik filament # foid R MR X
h 3% U7- motoneuron @ [FEMEIIIM.S.R. 0
KD Wi —F LT DS TIE Lic g
AT S . SRR SRS TR BEED
Wb b, JEOHBREE X D FE L afferent
impulse DFEHFECITZLILEED BT\,

17, Motoneuron A ® VL P & #KK

YHE— - THEM-ARRE- B8 R (4
KRB FEE— (FRE 24

Flaxedil i # N. ventralis lateralis (VL)
DESARETE S (50~700 cps, 0.5~0.05 msec,
05~2V) X b FE#jo motoneuron Dif )k
AR ZF MY © Wy 7 ARE O T
VL $ili 2 DRI %08 U B AT o0 S D PRk 13
B, Fi—o ) motoneuron DI
RIS R L U, B e i ing
%. VL jili#ic. X % motoneuron -~ Z D HELTY
T REAME TR T ARohs. MUk
A%, KB TR, IERESE kO MFE T b
wdbis.

HfkEk 0.5~1 mm R CL0~20 57 K L
THRERIIS L Ch o VLoD motoneuron
ANDOFRILED I > T B, o TRBEICA
% /% neuron @ VL A axon colateral 23VL
THIB X R OY TR ik % RUE & ¢ 5 ATE D]
W VL X D IFITHEC 5% & 4 L "C D % motoneu-
ron WKILSELWHIREITEIhS.

KN B B R Y Y o0 i) I C b motoneuron @
TGP VL i & 7 Ui B4 S0 % 0 R E T
B D H O M I Tk VL Jligh B a9,
IR R B RS HIC X D40 C VL il ioshFi
< 7o, IS S VL BB S FHER T /)N
4 VL, 558, #&UhILES, opRsgits®
ZBONEMTHSL Y. ¥l O FITICEEE(L
DHEDOF LI Tix & A EHET 5 O TH.O%E
DBIg & -k % motoneuron AT
TTab0tEZLNS.
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18, 2BOHRESRCRTIERERIKERRED
e '

RERSCHE (Fybe KpgapAEmm)

It EWIERE T PIC V3 IBHHE O S HEIRMERS
KB - T, bR &M HIEOBIT I % JiED
BUER LTn 2R 0E Lic, AENtEo 2/
DIFEBDI MR B e &3 F M R o AL
TSR 2 L L C e,

TR VLIRS T -5 -5 O AR AR D 4
intact BEAREAL 5 7. SEVIBEMEE T CHR—FE S
HRE, ZOMO MRV Ui, SiArkn
ERICRIREEL, H—2AROREIcITig
MRS E 52 7e. i v ' — 2 — RS0
msec @ pulse TEREHL, L -3—D%id0.5 mm
EROWTHECZARSEIEE T 5. ot
pulse WACHHLL, L 3~ o)X dbEYs
TEbx 5. MR 10mm [AfE-CE» i 5K
DIFREETHREIND . MRS ORLMES v I
AR S P FREE A B\ TERE I R, R
2B CHRBECIIE X 5 9 TSRS IR T 4]
WEb 2z,

TP EERRAT I X B Bi— SR B o Rl % F
DB, Y THREEIE LU A 7 2038
FERAMC F)E LB o (2 Tl R bR iz
G TROT R EZWET S, Thic X b 2o
FRACR D BT AR S A i < = 2 033k 5.

W< U THE DS U IR A5 & ek Ak s
TIRAREIERLD 57, WiELH 500 msec #%
ks L SRREIRIEZ B b, [220~40msec
DI — Bk DR LA S o1, Fhickt
L T##1k 150 msec ¥ CRKET B> »— 7
WIgIhiR 27 Lic,

18, BETIHOBRICHTIEEYRE

Bl & (&KHE2450)

Static index WXF 5IRER)H L dynamic in-
dex, receptor potential Z 513 % {5 FERN S ANAE
RWRBRTHB. ThLIEHRD 5 B Cfiok
PEDRE EFC R MET T3 e i@ 5 AT %
BOTRIR D EE L FRE TR 7.

BERE T % AV RFEF I i & Ringer [CIROMR
ERMERE, HEIE, HOoRIEELA v
A% X UMR IR 5Rs: LIRHT Lic. Static index s
L0 dynamic index [3{iEE EF & i ok 5 HipE



82 oo

CCIRKIE B L. 50K N2 (dynamic index
CAHIGT A % 0) WRRE LR © v BT L.
Dynamic index % static index T - =% DX}
THMERE , HORNDECTHREDHRD
EWCIR R ER S SO TR E bh b
HREMEL R,

20, HPIEHOHIRICDWT

HILABEE « SR WER (BAE14:H)

KHEECHLHE SN D FRGBERS kinetic &
tonic O~y FAFCHD & & 1T TCCHEEL
Tz, SENIADOHEI N NANADEETTED X
5 WEALT B IR 5.

xR BRI BE X2 % 2 tonic IniFEA
WET 5 X 5 & Foik, HED kinetic 7o
S LMEIZ R, tonic DRGSR E B,
£l LTOHE ORI ts. L Lk
WA RIGEII R E 705,

FIHAERETR L LOMBESHE T X S
B &, WITHEIHIT X - CTHE ORBIZBD T 5
A, & ORBEEAICHERKIE & 177 b b
&, B EAEHF T kinetic RIGEERLT, B
(AL AR notch 23D B IR TRk
DX STMIRENDIEA S, YIS VLA
RO = 2 — v VI EE T B EEIRRIMS12
msec < BT H 5. HEERANMERFCE TS
kinetic, tonic MN oS5 ERRIL £ £h20
msec, 40 msec TH B h5, HEHC MSR o
BHEHIL tonic MN 8\ Tix kinetic MN o
FTHDH. TORER tonic BIIEI X, HFX
Ewrkinetic/g BRI A RT L EDLDTH A 5.
fEOTEEM: & LTk, R MN i35
AL DB T kinetic [IT{EE, tonic 1TIX

MEcH B2 S L, ¥7 kinetic MN 2%
Renshaw ffiffia /i LT tonic MN %5 < i3
BEWDH Z LA EECANTTRIZR LA,
HEREY >y FARETH Y, B & K5
BEACLTEL0TH B, HEDORELXREK
HEOHRELTAHZ LIXTERWVL, Tl biih
5 OMN~OEELHTLHBATS, WO
LR OB AN DTGB RN 2 BERDHS.

21. 1o “Placing Reaction” & giEE

B L DA
BAEAL - ILFRFE - BREH (HKRE1A
)

F=H =A% TERBEAN T, EHEEO—T
B A 525 L, DA BEESY EHEH
SRERLEANELEL, chieh =10 “pla
cing reaction” rFRl, BEITHO—ETHD b
it L T\ 5. bbbk Z OB OREE 5
WL, komixEx.

1) DU EH L iR A, (a) By =
AT B ERTHIE. (b)) ZRMOFIETALA
—ELTW5.

2) SZRBOFEEEAE, METHE, WIELR
TH, AR THES XORECRBH LTS, K
EHEER TR RINTEA L, ToRES T
NERIEDR B 5.

3) BEOBLMILT placing reaction %4\
DL TTZ ERAHEDH, RIROMMIH
FEMBR A VED EMEITERTHS. :

4) BB O—EIH A UK, placing re-
action (ZIMHEI Z 5. BB EEITHIRF O H5hi
LR BIIEE D TRADOBITH CTH 5.
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A possible mechano-receptor in the cardiac muscle of the rabbit
A Koji Uchizono
Department of Physioloé;, Faculty of Medicine, University of Tokyo, Tokyo, Japan

Relationship between structure and function
has been well established on the innervation of
mechano-receptor of skeletal muscle of vertebra-
te. In spite of a wealth of information concern-
ing the organization of stretch receptor in the
vertebrate skeletal muscle, almost no report on
the sensory input to cardiacD?) and visceral®
muscles is available. During the investigation
of heart muscle innervation by electron micro-
scoped) a chance observation provided a peculiar
structure of nervous element which suggests so-
me of the morphological characterstics of a kind
of receptor in the rabbit heart muscle. Efferent
inputs to cardiac muscle, vagal and sympathetic,
have been rather well documented electrophysi-
ologically?), and ultrastructural characteristics
of these inputs has recently been established in
cardiac and visceral muscles. The right atrium
was separated from the heart of a rabbit killed
by a rapid blow, opened and pinned in a plexi-
glass chamber. After the location of a pacema-
ker area by a capillary microelectrode recording
of the pacemaker potentials, a piece of tissue
was cut which surrounds the pacemaker area
thus located. Electron microscopic investigations
were carried out by Akashi TRS 50 electron
microscope.

Here will be reported a peculiar structure
as is shown in the following pictures which
suggest the characteristics of nervous elements
of receptors. A membrane-limited cluster of
mitochondria and vesicular elements which are
surrounded by loosley spiialling membranes is
shown in the upper figure. A ladder-like con-
figuration (middle left) is observed at the outer-
most layer of the membranes. The structure is
situated in the intercellular space among'cardiac.

muslces which are loosely packed in the pace- °

PEHZ « ETRFESIRE 2 A
(Received for publication January 18, 1967

maker area. The over-all configuration of this
element is quite different from the efferent input
to the pacemaker muscle as is reported elsewhe-
re®). The lower figure shows a similar structure
which lacks the central portion of the element
of the upper figure. The same type of layered
structure of several membranes is also conspi-
cuous. The upper figure is suggested to be the
more distal portion of the elements than the
lower figure, because it is well known that the
nerve terminals of sensory fiber swells to contain
specific inclusions such as vesicles, mitochondria
and so on. This structure is highly suggestive
of the mechano-receptor as is demonstrated in
the muscle spindle of vertebrate. Of course it
remains to be seen whether this peculiar_-stru-
cture is real counterpart of physiologically well
established mechano-receptors of the heart or

not.

Upper figure : Peculiar structure found in the inter-
cellular space of the pacemaker area of the rabbit
heart. Loosly layered membranous structure surrounds
the membrane-limited cluster of mitochondria and
vesicular elements. Some part of layered membrane
shows a ladder-like structure. Lower figure : Same
type of layered structure of nervous elements is situ-
ated in the narrow intercellular space of the heart
muscle cells. No cluster is shown except a few vesi-
cular elements in the center of the structure.
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RBAEAOFBER ST C RIF S B2

BEAFEB-ZH @ BXBREX (OF
LR IEM)

KRR D MPTENY, T O(CH & g 3
ST IhTWb &L ONS, mifE s
& DR TIZET S fodic, k4, CHIBHER
X T, MER®HOMENE (RISrET )
P, W B bR E TR ER L.

ik RS v E £~ 30 mg/kg
T, iRk % e s 10mg/ks, YO Y L&
v lg/kg CTHEEEL 7. WK O—fIBI & 554
UL, fhifikod AV B R, Xk, B
FUEREBEL T, # Y TR T, THRERR
L, mERWELT, &hamEhiEs X ok
ORELE Ule. MUIKEEERL L D 7, i~
VR 3o BRI X 5T, G
FMEFEELD, BohicBlboRE X &,
R & X -0, FMOKREZIDOHKE Lz, &
hpy, =/ IRENEE, </ BLEEE, o=re7
=/ = AD X5 e CHLERIOATAR X 5T,
WL T Bk R,

A = IREEHEE 20~30 mg & REIRCIE
A, 2MIBA koo &, IR 0 ST
1M, SELTEEL. = 2 BLEHE 5mg Off
WH30T, RIGHFAMTEEL, B LAHLH
Tl abhi., Y=Ftr7=2/—1 5mg
Bkt (2 <O IEED A LT B i)
WM 4 5 &, OSHFMTERAL
2. ALY = br 7 2/ — A0 XA MENED
TERBEELTHBEM LY, RIGHELRROKX
& SILRELE 5 e

fEam ko X o, =/ WEER, =/ it

MR X - T, =R AF— (oM TE2EETS
&, KIGELMIHEL, P=tr 72/ ~10D
& 5 7¢, uncopler I X » CRIGHFMAIERT 5
TEXY, RGBT OB THEN, =%
AF— CHOET L FECBIEEL S > T B b0 L
Ezbhb.
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HEREEROM RS OME

KK - NBIEE (HRKERY

F s v O BOGICRE 32 SRR X A, Fals
PRkl O MER (3M KCl i T-EMR) 1
X B IR E TR L.

L. flEsss

FED IEF MR R, PIREER) (adk)
o3 SRR (bk) 3 X0 b IGICEE:
THHTE R B SR D . HE Y O B
PR I HF—ETH D, ai b, [k
TR O /N W EEEN. (early a-wave) & =
RITHE < SERIIRIN D K & W Bz (ate a-
wave) EnTE Do Tb,

1 mM KCN Ringer ¥ % %\ % 1.0 mM NalNj
Ringeryfg TIRER A BEW 35 & HUEIENIE o R
RN IER L, RIS 5. 2o
[ late a-wave % b ) DIHHHFGAS 8 < B,
early a~wave DI EIL LRI LA 5
Py, Anoxia @ ERG jEHMCE D3
3, EREEMLTH5S. 1mM &/ RIEH Y
HER UT=fRER Tk, #IEHEC ERG £H0503E L
SANELTIeB A, Z OBHEER NE O RINLES &
LR,

I, RARHEEA Js b ) B KL 355

DR N TR BRI B\ TR b R E IR
MEETS. Coifile, HUEhENE TR
Flest LCiuEch b o & (Bl D) Exife#
%% &, B INEORINLIGEACS 5 & &
PIRBREND.

¥ 7c early a-wave ¥ L0\ late a-wave Dk
R ZhEMIAER X OB R L DS
o, WEHiER XO0HERL £ 1 distal a-
wave 35 XU proximal a-wave & HIEFi& X
5.

MBI D LEEAW BERED & O FE T, BivBEMHEmE
WAt late a-wave DD DT HbNS.

O Dl EolgEn a i [i42 Eings e b &3
&, AR ERG @ adip I o > THIRL
7.

Sy MOMEEEENEEER LI vitro g
RHEEEICHT D vosopressin D%
FIRRR - B - BBRE -5 E (b
KEE 1 A1)
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bz X Xt vasopressin (VP) D#¢Ln
v PO & KR EFHCETRLDH &
*RM L. VP &5 %ickd 2BEHEEO D
EREERED -5F L ofiic AOHBIRIRY A LD b
NenT, ToZEiE s UTEHHHOR K
L5 LHERIS R, BRI R (FFA) oRRfkiX
T DMBEREECEIRT S L ARINT VB b,
VP 2 & 5 (RH#ER O FiaumsE FFA REO WA
CHEET DS ahigy. Zhyid b BNTAER
PR 1T - 1o,

ZOREE (1) VP DS X 5T 7 » b omsE
FFA BEIHLLEEALEZR LA, oxytocin
DEHFLLBIFTH - 2. norepinephrne 1.1 E
FFA BEE®ZEWC ERI250, VP LB
Lo TEDHEP B LB L HEI S vt (2)In
vitro TORFYI A ¥ X ORI OBEZNE X incu-
bation medium % 7> palmitate DRFEIZG T
L. (3) T vitro CRIBAUIEH AL X B
FFA oz VP ofiine X - THEI higs
- tz. Norepinephrine ®» FFA JHigh®E 4 VP o
FETEEI N - . OBOIEHEE, s
T ORERREIE D in vitro FRENREIY, incubation

medium & VP #1325 ¢ X - CHEDWA -

R, —HAGEROBRHECX VPt X
> THEDOEE R -1,

IO DERNLLT, VP I X IR OR
iz, miE FFA o n—HBGRT5ch A

5%, TRk VP IR E SR SR Il fE

HBiTsb0salcdhs.

RKOMRH LY R -KBRES LV OERRRES
DIHEMER

FHE=ER - 85k E (TEERE 14£H)
KR & OFEBET B 5458 X b OROIEIE
PSR RES X D BRI B S L TR
iz, KEAR = LFEAH @ Ringer Wa ST &

o, WEREDL. BEREOAR S LR OERE

BtOE L ORI, MEMRPBEGRERT. KB
IRS2A 280 & ORI AFEIE 0.41£0.12 imp/sec/
mmHg TH -t LFEDLIITRA 2 PHCK
At REWERFTHIL 1444052 TH D
/NEWFF130.53+0.06 imp/sec/mmHg T - fe.

—HROERE DA v A ADRIE DL LK &
EoLARE OBRFEERDS L, T BIRERT

R E R LT, FoEMEOEER, KEIR
ERE Uk, TOERETRThOSAEOMME
FHEART S OT, LEERL 173541193 10/
mmHg/msec, KEHIRER1327.0410.8 10/mmHg/
msec TH -7z, ‘

LLE X 0 DR AR REIIRED T X Y JE
DB L COREREAE <, EOEWE(LE
XY IKET%.

0OKRTSVEROBRERRIR

BTHRRE (Kikpaski)

OB b 3 LI T RS % 0.6 % Btk
CIEHEXET, VAT A7 DEBECHET S &
MEERNTSC EABDLRE. LaL,
PEICIL I P v ) THREELIN T EAHE
LRTWBDT, FAHOBERIUL, Vb
BIREEEI X » TiTlabh b b DR L # 2 M
. ERT, SHEFARAEIR O Lce F T
VIE D\ T BRBIROFEL D TR &
5, r FAY VR THSTOBEXRINTHZ L
BEDdOIIC. FE - TR OBEBIDRRE
e F Py v TR IDBEFRN DO DTH B
t#EZ2 B3, bk, v F 7Y vOBRHEEL
el X - TET 5. BIBRAENc s %
QO; DFIET 12.56 TH B4, R I
% Q0. DFHfEIL 2.52 AT 5.

C OBERINCILEA A VS LT A0
L#ELBNRA. Hibe ¥ 7Y v OBERRIIIE ~
D& EREFICHEIRS.

ks e 8 %7 = — VKSR R ERAZ &
#%, Fh=— 7 AT © IBH & BET5
L, COXBRABELIAL D OF = v Th
Hiter F7Fyvid QO 2METT 5. TDQ0:
OIETFLizr F 7Y vic, b Licv 5
vE g B EBERIUTESERTE. b, &
DEEMD, v F 7Y v FO—H5uBERT 5
BENEE DA A ¥ D D A L IR RIS B D
TR EFELLRS. LAL, 2 F7Y VD
BRI, BEIEHE & sk A v OB BRG
POFEREIRANCERLSDTH T, r VT
VIR (100 lux) % fREHT 5 & BERBNAS
HEXhBORM LT, VvFF v EEEOEEE
DREEIERE (100 lux) & X - TERLE

AU,
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BEEICL2EBERGBEROBEEMOATE
E% B\ (IHRREAESEH)
BAZEDOWERMEFC Lo d L &
WERGRIG, Lo LAARERE LA, it
B X » CTHILEEM 2 IE L b, £
OO TS 3M-KCl % 5\ % 3M-
© NaCl ZAERUICHRNERZRIAL, o<
¥ifED Ringer Wbl 1 KADBER %L EWT,
MMM OBEAE L HEI X > CEL. %
DEOR SRR E LTEKE 414 x 1071 A/
mm OBGEEHE BHAE) & Hfe. fiftke
I BBMEDRUTBISEDI L fTla-7. Tt
HHMEAED A, GIEHHE O fk LU
HOBE D S 3 AW CHIER (TR, WL
X o TERAHENS OfiA k. FILEENO
PAEC ST - T, Ringery e (B2 1 7o i i k)
DENME (Ee) ®WEL, IR EMNERT %
LEAOMEL L (Ee”), M&DFEEES - T
TR (Be) offie LT, ShuELCEML
% (EM, BLEEGEEREL) »o0%, H
Bt Fheinz CEOBILIEEAL O (EM) %
MU, BB O MIEE, Wi F A
ALt E ¥ 4 » TiTiobh, 2151 E
F RIS, FRLMRIR0MBEIC A T3 AT
b, ’

104 D iz o\ CE ) ATE B o0 i I
(a5 L 8687+828mV (S.D) TH ot 4
IR 307 B i LR IR R (2 O NI e XS LY
IR Bt ERI0AOMMEcoWT, B
DEDOIEIDREM A FELHL THhBE, Lo
i1 72.82~100.60 mV TH - fz. 10ADFiRHET
et S 10{ED 0 V3511.88.84 1-8.35 mV
T, T OfEAMEEE TATRKED B R LD — 1
i mz 5.

BRESREICHH ZRELEREREDEHO
B RIS & OMIE
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