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Response types of the stomach movement induced by diencephalic
stimulation Yasuyuki KaTo and Ippei HATAKEYAMA® (Department of Surgery,
School of Medicine, Kitasato University, Kanagawa 228, Japan and Department of Physiology,
School of Medicine, Kitasato University, Sagamihara, Kanagawa 228, Japan) ‘

The stomach movements were detected using strain gauges from chloralose-urethane
anesthetized rabbits. The gauges were fixed on the serosal surface of the fundic part
a week before each experiment. The intensity, frequency, or pulse width of the stimuli
exercised little influence basically on the response patterns; thus, 40-Hz continuous
pulses were delivered to the diencephalon. A total of 110 out of 259 stimulating points
in the diencephala affected either the rhythmic movement (RM)or the fundamental
muscle tone(FT)of the stomach. Five main types of response patterns were recognized :
(1) facilitatory responses showing an increase in amplitude and frequency of RM, (2)
inhibitory responses showing a decrease in amplitude and frequency of RM, (3)an
elevation of FT, (4) a descent of FT, and (5) after—effect type only exhibiting a signifi-
cant response after the turn-off of a given stimulus. An attempt was made to correspond
each of the stomach responses to the anatomical location of the responsive points. The
corresponding points were distributed throughout the hypothalamic area. The functional
localization was indistinct except for the anterior region of the hypothalamus which
was more responsible for the facilitatory effect.

{J. Physiol. Soc. Japan (1981) 43, 1-10)
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Fig: 1. Stomach movement curves usually
observed under anesthesia with chloralose~
urethane : rhythmic complex wave(a), rhythmic
simple wave (b), and irregular wave (c). Time
scale ; 1s.
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Fig. 2. Stomach responses induced by dien-

cephalic stimulation. They do not vary qualita-
tively depending on differences of the stimulus
frequency. Stimuli:4V, 20Hz (a) ;4V, 40Hz
(b) ;and 4V, 80Hz (c). Time scale : 1s.
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Fig. 3. A rare example of alterations of the
response types caused by differences of the
stimulus frequency. Stimuli : 4V, 80 Hz(a) ; 4V,
40Hz (b) ;4V, 20Hz (¢) ; and 8V, 10Hz (d).
Time scale : 1s.
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Fig. 4. Five response types of the stomach
movement induced by electric stimulation of
the diencephalon : facilitatory type (a), inhibi-
tory type(b), tonus-increasing type(c), tonus-
decreasing type (d), -and after-effect type (e).
Time scale ; 1s.

1. (@8 (facilitatory type) Fig. 4. a
ek, BEBORENRRLDLRBLO.
T ORI LD ik, BHo/AEE b
TAREOHAEETH LT, BEEANE X
Qb — R AT AR EDDREBID B E
. B E LCoMEEESE T o b b
THDIEIEDOWANT AR ED BT
2. 41T (inhibitory type) Fig. 4. b
g, HEBHOIMHRLLEDLRD D,
T RIH &S o, BEIRIEDZE(LOIRE
DWADZETHY, BB LvwEXE, 3
LA EBRBETES LS ES TS ER Y
AT XD, BEEMRGEEALEDYITE



I v~z de ) % 1 ) 5

ET%. b =2 AR LD B RIg.
PR & U C MR R T b BRINGE T #e0
IRIEOMR L AT 203, oMl ohe s

Do L

Fig. 5. Representative frontal sections of the
rabbit brain illustrating the positions of stim-
ulating points : facilitatory type (), inhibitory
type (x), tonus-increasing type (/\), tonus-
decreasing type (V), and after-effect type (@).
Distances of the sections away from the bregma:
—2.5mm (a), 1mm (b), 4mm (c), and 6 mm (d).
The negative value means the anterior position
to the bregma. Abbreviations : AHA=area hy-
pothalamica anterior, AHL=area hypothalamica
lateralis, AME=nucleus amygdalae medialis,
CL=claustrum, CU=area cuneiformis, DA=
nucleus Darkschwitsch, HM =nucleus havenulae
medialis, LM =lemniscus medialis, MD=nucleus
medio-dorsalis, MM =nucleus mammillaris me-
dialis, NHP=nucleus hypothalamicus posterior,
NR=nucleus ruber, PC=pedunculus cerebri,
PM=pedunculus mammillalis, PTH=nucleus
posterior thalami, SG=nucleus suprageniculatus,
SGC=stratum griseum centrale, SN=substantia
nigra, TMT=tractus mammillo-thalamicus, TO=
tractus opticus, V=ventriculus lateralis, VIilI=
ventriculus tertius, VL=nucleus ventralis lat-
eralis, VM=nucleus ventralis medialis, ZI=
zona incerta. (Bures et al.®?)
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Fig. 6.
tions of stimulating points which were respon-
sible for stomach movement responses. The
signs and distances of the sections are the same
as in Fig. 5.

Schematic representation of the loca-
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Table 1. The numbers of the effective points.
Identified Effective
points points
Facilitatory type 9 31
Inhibitory type 3 23
Tonus-increasing type 3 9
Tonus-decreasing type 2 15
After-effect type 7 32
Total 24 110
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Fig. 7. Identification of the facilitatory type.
Stimuli : 4V, 40Hz, 15s(a);4V, 40Hz, 20s
(b);4V, 40Hz, 30s(c);and 4V, 40Hz, 75s
(d). Time scale : 1s. Each arrow in the figure
indicates the onset time of the response.

15s

Fig. 8. Identification of the after-effect type.
Stimuli : 4V, 40Hz, 15s(a) ; 4V, 40Hz, 20s
(b); 4V, 40Hz, 30s(c);and 4V, 40Hz, 75s
(d). Time scale: 1s. Each arrow in the figure
indicates the onset time of the response.
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Fig. 9. Identification of the tonus-decreasing
type. The artifact due to contraction of skeletal
muscles (a) disappeared by injecting d-tubocu-
larine (b). The response type, thus, became
more distinct. Time scale : 1s,
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Fig. 10. Effect.of vagotomy : before vagotomy
(a) and after bilateral vagotomy of the cervical
trunks (b). Time scale : 1s.
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Fig, 11. Estimation of the range of the

responsive area. Depths from the cerebral sur-
face : 10 mm(a), 11 mm(b), 12mm(c), and 13 mm
(d). Time scale : 1s. )
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detected by the strain-gauge method (¢). Curve
(d) was obtained by low-pass filtering the
stomach movement (c). Respiratory curve (a).
Time scale:1s.



RV =BT % B EDTRE

Magoun'®(1939) o223 X h 5, Ranson

SEROPIRICE B &, 19406 & TOMRBILE

BEMT, BN O R ELK T 8 RO
R, BRSO KA REZ X AL O
WA ATEERO T T, OB Ihbo L%
SRLT\W5%. Masserman & Heartig!® (1938)
LHRTHMRB X 5 EEEs 02 (BT %
e, BEREOEREETR LT W5, —F
Hess'(1949)1%, HEMEOBARI M & v

5 ELHns b DEERINT o7 B RIRRIIK SRS O 5
2, FIR% ergotropic 7S % RT3 HRAL &
trophotropic 7¢ xR THA LI 2 RFI LT
Wh. BIRET R R B LD TRV, (E
IE RS BT E Y trophotropic, #EEA% ergotropic
LabhaERERL TV, BE(1949)1
BIRTH %z, BIZBEEoRIGE R a(Hf),
c(HH) BIZTREs &, RO RIE%E 7T b(H
ORI TR & RS CE D LR
LTC\%. Hess® DRFFED 55, doitbitDff
e b BEROENS O, HLEOE &
5 G, BHETER O & B2 TSRO
ek b, HoORTEC AR IIE, F =20k
FE % 0 & 8 2 T8 % & iz trophotropic
EALE, HEOBRTHIRMcEE Y, /K
THBTE s Bish ergotropic 7ofALT, Bk
FERRET D BT RWE i v ERfEoR
LM & % &, HBRERTHEFRSL
trophotropic 7o ¥BAr A RTE L TV B AR & &
WHT ENTES. AR trophotropic 7
RIE% R TI6H 5 LB BRE A FE L T
B L5 T Hess'® & BES OFT Bii—3K
LTW32, bhbhOERERNDIZZO X
5 ERAZRDZ EILTE oo, B
DG AR DN B LR THAAPHEE D b
HOPHHMECE LT, bhbhoEE,D
B OTEREREDD T LT & 7o
7.

TR PR TR X » THRIBEN R e L e
B LS HER, BB RS B EB R O3
DHREEE L TCORERZS > TWH I ERRL
TB. BhbEws T, HRERT % EIZR

PEOMRERM LEKB LW BT &
TEL. —RCELEEL, BRI Y
AU CREDIERE 510505, ZWREMESLT
MR o LB LT, INROES T X
5 X5, R, BIRZEMENThE hgE,
HHBHOERE S > Tnb. LEki-T, §
ER R L MY, TRREBIZR, HD ik
ergotropic & trophotropic &\~ T
BEbxBT LIXTERL

BEBORECOWT, BEE TOPE R
HWTBE, BBILROLIRETZDODR STz
Thads. O LoREMERO BRI X
o THETAREE, MHOSRCLThE RS
BHMOWAIERHEL T\5H LERT S Beattie
& Sheehan?, Masserman'®’, Kabat et al.'®,
BEPrREINIBRRBEHRTHY, Thic
U CHINIROERED 5 i34 EIR AL e %
RETHZ EERVE LTRERERYBET
% Strom & Uvnids?®, Eliasson®, Delbro &
Lisander® (1977), 48329 (1966) wfiFEF I h 5
WhIZEFA 270D B. bhbhORRER
OIS RTE L BITEICE LB T LILTEIR
W L L, BIR TR EE RO REEBR
Hx A EDDH I ENTE, RILHIGOBeattie
& Sheehan?, Kabat et al. ¥ DT R & 1315 —3
LT3, kEL, bhbhoERERCTE
PR TR O R A3 CEE A D R
EERTHD. EFeb— 2 ADE(LET 5K
B R ROV, MR RVCEIRCR
#ET5. L LEF—2ADLRE, ETHAL
ThEhE¥FA 7NCHM L, £OEHT A
OFBENA ED BRI, &f L UTERI#SD
BEDOSTLEFA Z2HC, B REED
HLdHbhgu.

V. % & &

A, BETER B0 & T 5HEMER BRI
WL, BEBCS JETHREYERY — VR
I VBE L. 2 bhicBEE IR R
FTHZ LRI, ERREDDVZIAH LS
E2DE B bhTwicE oEE BT % Rl



10 R L~ L ic 3513 B S E B

HRESOOMEFETHZ ENTER. 5o
DE X%, ThTh, 1{gEH, 2MmuRE, 3
P2 ALRE, 4+ —2AETH, S5HHE
HThs.

B. MBHEL LTOEHH L, LoD
&R THRIBEAL L ORIEEHBE LIk R, —
WK T RIS EE SO REEAN L LD D
h, BEHE r — 2 AELE O E 5 2 TR
T 5EME, FESHEYO X RS TR
BEFA ZPREHHBLTE D, &4 UTHE
REEA AR EDDT L TERL T

C. MMERONBHRTHS 500 FEE)
iy, REMETEIC X DL L.

AFRCH LEXOHBEMYTHE ¥ LdtERE
NP AL AR OEARLET. T
KOEFHI VEGNRE & LicdtBAFAEEY
TR CoE B RE OME N, Rk
PAFRCEBIRE ¥ LRBERTHRZEDR
B, X LTEBREMOTBCHIBIRE T LeES
BHROEHCRHK LT T

References

1) Alvarez, W. C. & Mahoney, L. J.(1922)Action
currents in stomach and intestine. Am. J.
Physiol., 58, 476

2) Beattie, J. & Sheehan, D.(1934)The effects of
hypothalamic stimulation on gastric motility.
J. Physiol., 81, 218-227

3) Bure§, J., Petrali, M. & Zacher, J. (1967)
Electrophysiological methods in biological
research. Academic Press, New York and
London. Appendix 1, 696-711

4) Cannon, W. B.(1898) The movements of stomach
studied by means of the Roentgen rays. Am.
J. Physiol., 1, 359-382

5) Code, C. F., Hightower, N. C. & Morlock, C.
G.(1952)Motility of the alimentary canal in
man. Review of recent studies. Am. J. Med,,
13, 328-351

6) Delbro, D. & Lisander, B.(1977) The inter-
relation between hypothalamically induced
changes in sympathetic discharge to the
gastro-intestinal and cardiovascular systems.
Acta Physiol. Scand., 101, 165-175

7) Drieux, C., Garnier, D., Martin, A. & Moline,

J. (1978) Correlation between variations of
electrical field at the body surface and con-
tractions of the stomach in guinea pig. J.
Physiol., Paris, 74, 703-707

8) Eliasson, S. (1954) Activation of gastric
motility from the brain stem of the cat. Acta
Physiol. Scand., 38, 199-214

9) Fennegan, F. M. & Puiggari, M. J. (1966)
Hypothalamic and amigdaloid influence on
gastric motility in dogs. J. Neurosurg., 24,
497-504 .

10) Hess, W. R.(1949)Das Z wischenhirn. Syndrome,
Lokalisationen, Funktionen. Benno Schwabe &
Co Veflag., Basel

11) Itoh, Z., Honda, R., Takeuchi, S., Aizawa, I. &
Takayanagi, R. (1977) An intraluminal force
transducer for recording contractile activity
of the gastrointestinal smooth muscle in the
conscious dogs : Its construction and implanta-
tion. Gastroenterol. Jpn., 12, 275-283

12) Jacoby, H. I, Bass, P. & Bennet, D. R. (1963)
In vivo extraluminal - force transducer for
gastro-intestinal muscle. J. Appl. Physiol., 18,
658-665

13) Kabat, H., Anson, J. B, Magoun, W. H. &
Ranson, W. S. (1935) Stimulation of the
hypothalamus with special reference to its
effect on gastro-intestinal motility!, Am. J.
Physiol., 112, 214-226

14) IngEREfT, &IU—T, PreEsi—(1980)BAIEH 4 E
ERREoEEER. JLEES 10, 197-199

15) BEETT(1949) B AP B €. [eBges, 39-56

16) 25k, HHRJIEER, BARFHRE(1976)1 X DI
HEHER L EMES. BREHE 12, 1-8

17) Lisander, B. (1975) The hypothalamus and
vagally mediated gastric relaxation. Acta
Physiol. Scand., 93, 1-9

18) Masserman, J. H. & Haertig, E. W. (1938)
The influence of hypothalamic stimulation on
intestinal activity. J. Neurophysiol,, 1, 350-
356

. 19) Ranson, S. W & Magoun, H. W, (1939)

Hypothalamus. Ergebn. d. Physiol., 41, 56-163

20) kB (1966) B BB O IR, HFHEHE 2, 67-
84

21) &BRE(1974)F - BEEBHORXP LHK. ER
RHEEBHRE HR

22) Strom, G. & Uvnis, B.(1950)Motor response
of gastro-intestinal tract and bladder to
topical stimulation of the frontal lobe, basal
ganglia and hypothalamus in the cat. Acta
Physiol. Scand., 21, 90-104



CH7AL LG (1981) 43, 11-13)

MEFHFRELORMEUESTICEAT SRS

FR R — e H

"

(BRERERS, BHEFHE)

A method for estimation of waveform similarity in averaged evoked
potentials Daiichiro NAKAHARA and Terutika IKEDA (Department of Psychiatry,
Miyazaki Medical College, 5200 Kihara, Kiyotake-cho, Miyazaki-gun, Miyazaki, 889-16 Japan)
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Fig. 1.  Auditory evoked potentials (AEPs)
obtained from one subject. The solid line in-
dicates the left parietal AEP (P 3) and the dot-
ted line the right parietal AEP (P 4). Each AEP
is based on 100 trials. The correlation coeffcient
computed for the total waveform of 256 time
points in 510 msec is 0.96.
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Fig. 2. Waveform similarity curves for each
sample length. The sample lengths chosen for
analysis are represented by numbers of time
points (n) in each curve : A, 25; B, 75; C, 125 ;
D, 150 ; E, 175 ; F, 200. The broken lines indicate
critical values of correlations which reach stati-
stical significance at the 0.01 level,

1 ZUTofkE (HMHRE) THEELRSHE
BIREEL B TR L. 3, v AN
HEE WSS Fig. 20E LF) ©hoa,
ZOHBEBELRIETI TR LB WEBEE R L
EETOEMEKIVED . Tibb, B
ELE R EFEREEAYRL TS, D
¥y v/ g w n=150 L33 L EHELE
thiig (Fig. 20D) 3E, FLIRRED, ¥
200 msec P o BRI k13 5 EOEFOMH
EWEUE RGO, 2% VHEIDOET
ELTCEDbhA X5 1inh. 0BTV
7 A% n=125 (Fig. 20 C), n=75 (Fig. 2
DB) LILREMITHE L LY, X B
T THE LT . =KL, EREHS0msec
BUTeibh 5B Mlicil&r oy 7L ET
PP HELEME bbb bbhT & Cw it
W, LT, by v I rEREREL n=25
E LA Fig. 20 A o JFIBELE g ©
H5. COREFBREMORN (Fig. 1) %4



Hreligss &, BPELEMmLR w1k Fig. 1
W BB R O RFEICHHE LB b 7R
bhd. ZO% v IAROEE, B 212~294
msec O FHHE TR ZMOBREMBEH CERE
HHBEZ D 7w (Irel<0.505, P>0.01). $7gd
B Z DR CE O ORELUEE 2 D TET
LTWieZ &b,

DEoxRTEk 5, B+ ArED
b LIRS NP TR DL R s D1 4 D
WEROELIE 2 FHRCHIE T2 & L 03AhE
ThH5. BHELUENRL, fEREYEETD
BEOERMS5 BRT TRV SR TE EBERE %
A LT ERV, COoFERL HE
Ttk D 27s b3 2 D HEROFELE B
LTh X e atd 5 o LT, WM
DEZH OO LoDTBE LTHATHS LI
hhb.

R T, ZEOHREMBEHOBLE S
X DB AHTT B T i B R s D 7
A%xRA, ZOHERX - T EOEMHEHE
B35 RE &2 OREREAY FBR, SRR
BHTHZ RN TEBZ &R L.

13

X ik

1) Brown, W, S., Marsh, J. T. (1973) Contextual
meaning effects on speech-evoked potentials.
Behav. Biol,, 9, 755-761

2) Buchsbaum, M, S., Henkin, R. I. & Christensen,
R. L. (1974) Age and sex differences in av-
eraged evoked responses in a normal popula-
tion, with gonadal dysgenesis. Electroenceph.
clin. Neurophysiol., 37, 137-144

3) Callaway, E., Jones, R. T. & Layne, R. S.
(1965) Evoked responses and segmental set in
schizophrenia. Arch. gen. Psychiat., 112, 421-
431

4) Donchine, E. & Lindsley, D, B. (1965) Visually
evoked response correlates of perceptual mask-
ing and enhancement. Electroenceph. -clin.
Neurophysiol., 19, 325-335

5) Dustman, R. E. & Beck, E. C. (1965) The
visually evoked potential in twins. Elec-
troenceph. clin. Neurophysiol.,, 18, 570-575

6) Dustman, R. E. & Beck, E. C. (1966) Visually
evoked potentials. Science, 151, 1013-1015

7) Harmony, T., Richardo, J., Otero, G., Fernandez,
G., Llorente, S. & Valdez, P. (1973) Symmetry
of visual evoked potential in normal subjects.
Electroenceph. clin. Neurophysiol., 35, 237-240

8) Roth, W. T., Kopell, B. S. & Betrozzi, P. E.
(1970) The effects of attention on the average
evoked response to speech sounds. Electro-
enceph. clin, Neurophysiol., 29, 38-46

key words : averaged evoked potential, correlation coefficient, waveform similarity curve



14

FOEBAEEFSEEH AR

B I WERI554E 9 H27H (£)9 1 00~15: 00
& Ay EAHE GLENIERAEIL4E 4 T H)
LFEE ALK, B, BpAE AEXE

1. SRR 3

NE—B, R Zh, Bk, RS
WRIEA, F—4H - FH—E*)

EAE ., MEGR L D E—fAlao & v R
&, FOx bl BEROEE e OWTRE L
7. .

WO OHEEEIE L, b biilhiltx03%
258 F—ERIC06H LY Fvvfveex
—®&TvER (140mM KCI, 1.0mM MgCl,, 56
mM 7 4 2 — A, 4.2mM HEPES, pH7.4)drCnER
Lictk, RSP TRETs2 &Ly, 727
A3 Y vin EOFEIER Ca ekt LTS o]
RIEH AR Lot BT 5 &3 TEL
COMEMET T eF L) vEIF e A X 3
v, bk 40mMK A& T Ca kb th
SOPEHKELTIHEL, colEflanoks
AN RS bhi, EERNETEESERK
X ) B oRRREYEE TS &, ik
TRERNICD O THDORK L, WHIRET
BEECEROEHEHAED ORI, Fio, HEfE
HEBEOEAY ARV g vE 1M 7 r v T |
S44 7Y v CAEE LT OEREC X LD
Ca OFjfeL s Lic. BXMEIe Az 3 v,
TeFra) v, h7 4 VOERARL YL
CRMYTHZ ERBEDLRI. ThbOREEI
gk Lic Ca AAREEEOEI X b MllaPaii~
VR oo LT 5.

2. Prostacyclin (PGl;) DEIEv +BEE
cxt4 3{ER

ARNES GLEBREK, SR

41 prostacyclin (PGL,) methylester ofiH!
ENLE 5 P HRER X ORIEERREED &R
5+ 2 YER % 6-0x0-PGFia 35 X O° PGE, & Hi#¢
HEt L.

PGI, & PGE,(0.3n—3uM )i ki it B PE %
LR35, PGl of ik PGE, 0fy /10 TH
ot ¥ B WEESHEE TR LT3t B lE
A% m Lizhs, EDy b PGl OfEfL PGE, ©

W 1/10 Thote. —FRsEHO B FHEBHE w
LC ki P e 2R L, D5 2% PGL Off
JAX PGE, @ 1/50 BETH - 7c.

PGI, 0RERHY TH D 6-0x0-PGFiq (3n—
3uM) MBS L PGl & RAEORIGETRT
2, FOBE PG, 01/100~1/1000 LA & /s
Mwte. LichioC PGl-methylester o vk
PGL, DR EM X 5 LiTEZ bhis\.

PGI,-methylester ( 1 uM) iZREZEN DIEEYRAL
it LB E OIS & slow wave [0 spike Ji
WAL, REHCY LTiX slow wave ED
spike B & 4 Uiz, %o PGE,(1—10nM) %
FEEDOTER %R Lic.

Lh kB, prostacyclin (38 E#iHEEIC L
PGE, XRKOER%RZ Lichd, T OfEAHEE:
et HERFEEEAIL PGE, X v e &

Exbhs.

3. HERHESIIRIEECRIZTHERFHRO®

z

FARNE, KE B, #H S (HLREX, 8
—4:3)

BB BV COHREMHTE O fo b WAL
BERITobh T 50, ERNH OB
BHETHrEbh B EpEbi T 5. L
L, #0BERETFBLMcERTWiEV. LT
T, bhbhi, WERFHLE L =100
SEEE—EHEARLREE L, WERSHEL
HAROERT kS JIZTEERRE L.

AR S W B L AR 5 EE
AL, Lichi o BB X B RA5R 28
4% = & (mechanical recruitment Zh3E) 23
M Tns, HEERHN S %04, mechani-
cal recruitment ghEx, MO ZR & KELD
otehs, MERRNI0Y%2BL5 &, WHLRE
To@EbdbhIz. LichisT, WERENI0S %
Bx 5 L RGBS A b DERET 25
ZhEEZBRS.

Wi, LaloMEiiEaIBoMEKT R X v



2

BT B T DIIEHERL 7L b O NI B AL
EDOWTHH L, ChbiiEaWE » v =
&, WOZER S 3 ~ 5 BMEA UicERof
CEREME Ol b2 w2 ER B e L
7o L L, Hiiko mechanical recruitment %j
RIS T B T ORIREAL T & O MER
B DWW, BB THS.

4 RISRBICHTIYIKKEE=x~0OY
DiEE)

FHRE IE, E 8 ek, B, o)

IRERW AT LT e BELBE L—8
OEFEFT 5\ B RIGTREC ST, HE &
UCHE « TR « HEREO SEEEY f v &
&, ABERHE S LOHRERTFO =2 —» V1%
ED XD ERT B hEBRE L.

FREF A& L LED &iT, 1KHz o 3% i
BWE IR 5 TV B~ v FAAOBEBICE L
T 400 msec LIPQFRISi0JE i % 7013 REI(F
BT, BUNEEI X 0 KNEBIE 5 X o
JOEBIT D = o — v VEIERT, HIBKEER O
6 LB HOEAREENT, HAD=a~r v
ED X5 CINET 5%/,

FUGISE OBEILE, &, HHUEERENEoIET
T Tnotedd, HREHT = —rvoXk.5
XY A IEREER T = o — e v OFR LD
b o o, AHERE RO T B I
KM BB OER ot —HIBEDEE S
FIHE R 1T T2 150 msec DREHHRE DL
THE LD, BT = —r vick LERE
BEHE = - — r VIIRHEEE OS2 &R
bt FEEOR %, EBE OIEM KM
AR OPE SRR LW TER
[T - T

5. ANIIRBEEERBERAORERE S
DAH

KEgk, HLEFR, BEE— BE%E,
BERE bk, B, $—4m)

s A~ BB (INC) 13, HRERE BHIE o &
B« BEEHBGRTL EEL O RT3, INC
DL, SHEHR IO, EHEBMRICH > >
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BOrbOREMANY a 7 nS5 e — AR 5 =
TN Lc. BEMSHBAIEY C, C, o M 1T
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(SR)RUARHEC ESIB A 0%, SRR AToEEE
DHEA—ABER X 2M NaCl A b 5 A%
HUNERBIC TSRS %508 L. BIV, SP, COM{%
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7. mhli R JlCdlT ZHRRRTE LUHERER
RO ERNRE

WERI—, FANE, & K%, Slhaog*(e
NEX, $FkHE - BAREREEH)

i % 2 OB OEETC, EROWHREY
WE I hEM IR b THPMRHB. 28
Tk, FhbOBORBHREL BEOHRR Y
SAREH UTER L. BE0REV 1O
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Tz, FIBGHALOBBM/INEHES MLF o EEH
WeRE LTEEL, ThbiEE%ko—mci
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BB E 2 B EBLBEENBLE2OVTULS
BB Lz,

12, Bk EMFLOBFRICONT
WIREES, ENRT, FEEEZ, PR
(HRBRA¥REA, #, £ « OjE4EEY)
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DB Y X a OIEERF LI LFIERE Lic LD TT4&
NE - 7AF T v b EA—RREFICSHR LT
ThHDC LB Y X ADEKREE IR ALY
EAETHRWC &, FRIEBEEXANRBY X
L DNHEADRECABINCES Lic\ LR S
hic.

14, BHEHRECKTIEERTHRNAFI—LT
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The Japanese Journal of Physiology 8 cofnckiE

Vol. 29, No. 4 (1979)

1. Thermoregulatory nonshivering ther-
mogenesis in men, with special reference
to lipid metabolism

A RERMIES D L ER—IFICIBERNS &
DORSEICH T

K. DoI, T. OHNO, M. KURAHASHI and A.
KUROSHIMA (+REBSE, KEHEE, AiFE7,
BREN : BIEX, 545

2. Membrane potential of squid axons:
effect of internal and external ion con-
centration B

4 H OB OMER : MIAAA DA F VBED
EERCDWT

S. OHKI and O. AONO (K A¥TF, #HE {(&*:
State University of New York at Buffalo« H
TR, )

3. Heat balance during physicai restra-
int in rats

#ES v POHMA

T. NAGASAKA, K. HIRATA, Y. SUGANO and
H. SHIBATA (kiighk, FHEPE, BERT,
SMBT - &K, B, F—4EH)

4, Interaction between caffeine and
adenosine on the membrane current and
tension component in the bullfrog atrial
muscle

AZNDOEHOBRERLRABR LAVICHT
BZ3HhI7zAVE7TF /LY DIFEER

M. GOTO, A. YATANI and T. EHARA (#%J
B, ABT7TYTF, HEWW: K, B 4
)

5. Electrical excitability in the rat clonal
pituitary cell and its relation to hormone
secretion

B T EFATIEMR (GH:) OFBEM &R E
¥ S ERERRIF IC DN T

S. 0ZAWA and S. MIYAZAKI (NR#EE, =
GHE— : BIAEX, $F4:3)

6. The number of active motor units
and their firing rates in voluntary con-
traction of human brachialis muscle

b boEBEICE T 2 EB S OEEHER

K. KANOSUE, M. YOSHIDA, K. AKAZAWA
and K. FUJII (fk—2, HETH, RN,
B : Rk, L, BRALE)

1. Properties of X- and Y-cells in the
rabbit retina ‘

DY FIEO X & KUY FZAHEI

D. I. HAMASAKI, K. TASAKI and H. SUZUKI
(D. 1. Hamasaki*, HIFm=, A& & : &K,
B, #5438 . Bascom Eye Inst, Univ. Miami
Sch. Miami*)

8. Physicochemical study of receptive
mechanism of laryngeal water fibers in the
rabbit

4 FRFEBOKRREROFHBEMFIC O
T

T. SHINGAT (EEEX :fifk, W, RiEE
)

9. Stimulus and behavioral factors con-
tributing to the activation of monkey pre-
frontal neurons during gazing

BIEERNEF= 2 — B VERITERRAIC KT D5
Bé LUTHRTOMS

H. SUZUKI, M. AZUMA and H. YUMIYA (£}
AFkR, ® IEX, BRIEE:FEK E, =
£ETH)

10. Measurement of heat production in
dog submandibular gland

RATRICEIT DHRELDBE

M. MURAKAMI (K EBfg : KIREX, H—4E
)
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Vol. 29, No. 5 (1979)

1. Biphasic time course of inactivation
of potassium contractures in single twitch
muscle fibers of the frog

HTNE—FHBHEICE T N Y U LARBOF
JEHELBED 2 18

T. NAGAI, M. TAKAUJI, I. KOSAKA and
M. TSUTSU-URA (GkHEHE, @K 8, /MR
o, fSAHELLE : fLIREKX, B—4H)

2. Arterial and cardiopulmonary baro-
receptor and chemoreceptor influences
and interactions on ear sympathetic nerve
discharge in the rabbit

RRERESRICRETHRES LCLHESE
BREMFBRERBOEALBENRE

M. IrRIKI, E. KOZAWA, P. I. KORNER and
P. K. DORWARD (ARES, HIRER, P L
Korner*, P. K. Dorward* : Hm#EABETHE
Jif - Baker Med. Res. Inst., Melburne)

3. Effect of exercise and thermal stress
on subcutaneous protein transport

BRTEHOBHICE LETRALGOPCERO
8

T. MORIMOTO, K. SHIRAKI, K. MIKI and
Y. TANAKA (FFARHF, AXE=, =KEH,
HR L LR, $—4)

4, Effects of cadmium on the contrac-
tility of a frog cardiac muscle in relation
to pH of external solution

EOHIEHICEKIETHhRFI I ALK pH
O}R

E. HORIUCHI and H. HAYASHI (JEN&F,
® F4EBHEEKX, FTAH)

5, Effects of pyrogen on the medullary
temperature-responsive neurone of rabbits

RREOEMEBERR =1 —OVI[EHTI RN
HowhE

Y. SAKATA (R H &£ 17 : LAk, E, $24
)

BERL O EE

6. Control mechanisms of intrasinusoidal
flow pattern of blood

FrE&iRI TR AR DERE

M. NAKAI, T. TAMURA, A. KAMIYA and T.
TOGAWA (FhFHIERK, MRl #Ma B\ F
EE  REEEK, ERASRMPIZER)

1. Contractility of the frog ventricular
myocardium in sodium-free lithium solution

# Na, LUEARICH TS h TV DEFH QIR

H. KAWATA (FIH & : @#BfFX, B, $24
)

8. Effects of distension on mesenteric
blood flow and O, saturation of venous
blood in the dog intestinal loop

NEHRESBENICE L IZTHE

T. MIZONISHI and T. SEMBA (#75 1F, $&

BE  REX, E, $T4EH)

Short Communications

8. Optical monitoring of spontaneous
electrical activity of 8-somite embryonic
chick heart

REPHRICH (T2 LMRBOBERWEREH O
FER

A. HIROTA, S. FUJII and K. KAMINO (J&
HEKE, B S, MEFRES : RAEWH X,
B, HskH)

10. Creatine metabolism in skeletal mu-
scle of noradrenaline-treated rats

JNT EVFYVES Y FOBKEG I L7 F
R

M. KURAHASHI and A. KUROSHIMA (A8
27, ZBRN : MIIEX, H—4H)

11. Response patterns of olfactory bulb
neurons to stimulation of distilled water
and odorous solutions

HHKE =A 1 BRFHCH TR = 2 —0O
Y ORENRE—Y

H. ARITO and S. F, TAKAGI (FBEAER,
BAREW « FEEEERERET PN, B,
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R, ST

Vol. 29, No. 6 (1979)

1. A putative role for cell-cell epithelial
contacts in lactose secretion
R. C. FOSTER (Roy. C. Foster : West Cost

Cancer Found., California)

2. Seasonal variation of plasma glucagon
concentrations in men

£ NOIET N H TV BREOFEE)

A. KUROSHIMA, K. DOI and T. OHNO (&
BRI, LEBE, KBHEE  WIEX, F—
£E3E)

3. Excitation of squid giant axons in
hypotonic and hypertonic solutions

1 WERWBBOBRROERETFTORE

F. KUKITA and S. YAMAGISHI (A RKHZ
K, L o BRI

4. Thermogenic responses of brown
adipocytes to noradrenaline and glucagon
in heat-acclimated and cold-acclimated
rats

JVFRLFU YKLV NT Yy OBEE L
UEAEIE S v MEREERFIRIZIC I DEEER
I

A. KUROSHIMA and T. YAHATA (EEE,
JIERIE - RJNEX, FH—EH)

5. Cardiac sympathetic nerves in rats:
anatomical and functional features

5y MOBITEIR ORI ds K UREERY T
MCD2UT )

K. YASUNAGA and S. NOSAKA (kA
IE, i}iﬁﬁﬂﬁ—-ﬁﬁi?ﬁﬁ, &, BAAfAER)

6. A kinetic measurement of red cell
deformability : a modified micropipette as-
piration technique

FRMBFETREDRE : EHERS HO—FH
T. SHIGA, N. MAEDA, T. SUDA, K. KON, M.

SEKIYA and S. OKA (FH &, HE], A
Htke, B fust, BAAES, B AXR)

7. Denervated muscle : rate of propaga-
tion and effects of manganése ions and
glycerol on the fibrillatory activity of frog
semitendinosus

E. LOPEZ (Enrique Lépez : Dep. Invest. Inst.
Nac. Orthopedia, Mexico)

8. Motor nuclear representation of ma-
sticatory muscles in the rat

S5y MEGHHEE) = 1 — 0 Y 0= X EE
MICE T B BERCT

K. SASAMOTO (f#FA—5 : LK, th, AE4
)

9. Elevation of visual pattern discrimi-
nation limen in monkeys with total removal
of inferotemporal cortex

TEMABERI S BIBS Y VIc kT D RERFFHHIE
DERICDT

E. IwAl, Y. OsAWA and Y. UMITSU (&#
H—, RIRFER, iR REHnRpERe
WIEFT)

10. Neurogenic constriction of the super-
ior mesenteric and femoral veins during
systemic blood pressure oscillation in
rabbits

4 FOMERBFEIREEICE T3 LIRRS &
VR BEER AR D +piR M IR

T. TAKEUCHI and K. MIYAKAWA (1T
= OBEINOE BN B B4R

11. A quantitative evaluation for peri-
pheral respiratory chemosensitivities by
the withdrawal test in man

Withdrawal 3%|C & 2RO KB LEBEMOFE
EHEHE

Y. HonDA, N. HATA, Y. SAKAKIBARA, T.
NISHINO, T. HIGETA, I. HASHIZUME and Y.
SATOMURA (KRBT, KEHRER, MWEE—,
Y &, WTHEE, BR—t BENE—:T
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X, BB, BTAEE)

12, Factors affecting frequency depen-

dence of resistance observed in healthy ;

lungs

ERMICH b D IENORREEKFECEET
%A

Y. MiyaMOTO, K. SAITO and T. MIKAMI
(EXRED, HEEmE = EPA  EXCHES
ZEA)

13. Significance of skin pressure in body
heat balance

KEEAROFBEHICDOT

T. OGAWA, M. ASAYAMA, M. ITO and K.
YOSHIDA (NI, FILED, FHEEF HH
a5 - BRIFRR, 5 RH)

Short Communication

14, Effects of cadmium on the impedance
locus of the abdominal skin of the bullfrog
(Rana catesbeiana)

9 T (Rana catesbeiana) gL ED A
YE—Z Y ZMBHICIHKEFTH FI D LAOHR

A. ARITA, M. TAKADA and H. HAYASHI
(FM % sMEE, & Fd:HEEX $2
AEBH)
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VRISHFIZ#E T L.
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158 OFRNER O LB D W Ty (BEH) 2
BIRSh, 166305 £3F LR T Lic.

FELT, BEAED S -1, £ DEER
DHERKBERIBNbh, FIPREOBET

(D]

SHXpLund ool

7k, ABL&OHERIE, 1 HE86%, 28
F86.1%, 3 HES823% Ch-1c. (BA¥HLH
BHREAES)

FTRR7404, hEy MHBFXEBRLCHFEINTEYEY
LQBEOCHRAEZEITITOHLEY

(1] Reflexes of Balance, 18 min, Colour sound
Film.
(1) Vision, Movement and Balance, 14min,
Colour sound Film.
(1) The Visual Cortex of the Cat, 13 mim,
Colour sound Film.
(V) Recording from Single Neurons, 8min,
Colour sound Film.
(V) Brain Science Briefings., Cassettes.
a) Noam Chomsky
b) Leon Festinger
c¢) L J. Good
d) R. L. Gregory
e) G. A. Miller
f) Karl Pribram
g) B. F. Skinner
h) P. D. Wall
i) Sir J. Eccles
j) P. M. Milner
k) D. E. Berlyne
1) R. Melzack
Specially recorded one-hour interview/dis-
cussions with eminent contributors to the
development of thought about the brain and
its capacities. These are high-level support
material for courses in psychology and phy-
siology. They also form fascinating listening
for gradutes. Interviews conducted by Chris-
topher Evans, research psychologist and
Secretary of the V. K. Brain Research Associa-

tion, (A B LR

Illustrated Lectures in Cardiac Physiology
(MO EEFESE, 26%)

No. 601 The Cardiac Pump : Structure and
Mechanism, F. Norman Briggs, Ph. D.

A consideration of the macroscopic, micro-
scopic and molecular structure of cardiac
muscle and of the mechanisms of sarcomere
shortening.

(A54-FT, ey b 1{E: 5205, 25
474 F 1)

No. 602 Regulation of Myoeardial Perform-

ance, F. Norman Bri‘ggé, Ph. D.
A discussion of the adaptation. of the cardiac
muscle to changing demands; alteration of
myofilament activity which is integrated with
ATP hydrolysis, calcium binding and excitation
—contraction coupling.

(A54 F728, H, b 1A #5205, 225
4 HA F 1

No. 603 Heart Muscle Mechanics, G. N.
Pollack, Ph. D.

A discussion of how cardiac muscles gener-
ate force and shorten through studies of excised
papillary muséles.

(A5 1 F80KL, ., b 1{H: #5205, A5
4 4 F LD

No. 604 Mechanics of the Intact Heart, W.
W. Parmley, M. D.

A discussion of the four primary determina-
nts of cardiac performance ; preload, afterload,
contractility and heart rate and of a contrac-
tion cycle demonstrated by a pressure-volume

loop.



(A5 4 F5lf, Aty P 1{E: 205, 2A&F
4 4 F1LI

No. 605 Cardiac Contractility : The Ventricu-
lar Function Curve, W. W, Parmley, M. D.

A discussion of the characterization of the
contractile state of the heart and of the pressure
-volume loop and ventricular function curve.

(AT F6THL, Hry b 1205, Ax5
4 FAF L

No. 606 Indices of Performance : Clinical
Application, W. W, Parmley, M. D.

A discussion of the ability of the heart to
compensate and of indices of cardiac perform-
ance from studies of the heart as a pump and
as a muscle.

(RS54 V48K, Hty b LA 1 #0205, A% 5
4 74 ¥ 1) (el T R )

29

1. BER D HEEE
F &320m « BEEj2945
2. The Neural Mechanisms of Micturition
£ &319m « F}E294
(PBE# = K 5)

RESAT -
T3 K AL 2-28-21
WEEERN  HAAEYES
TEL 03 945-2840
fERAE .
1 AAEBERLLECRS. :
2. ERECERRED Film 4 (hey M
ANA) BEALBERLC L. RREXOEL
BRERE L, BRRIEALAR LTS,
3. SRR 1y AR ET 5. ‘

%2 EBB LY

1 EEABOBEIL ST
o B (—#k&H) 6,000

o YEAE (REME, TP, HJE) 8,000/
WRFIBSE E AA A S A SR ASRORRICAT, BRSCEERRL Y L
DESRCHETHIEIARBENE Lz, €82 SHAT Sk TR ARSCEMAD

FRAKEZ SFRETE .

2. RERUHIFRTORRK LRRBR, FERRLED) &, FBETHIZ LH

EBENTBIETOCIEET .

3. i, PRKUHAREELLEOSAI, H—HEC%T.

A&HIAEDFHK, € OMIARHO

T&wv.

ZECELED, HERCBHVH LY

& 113 HRUHACHRENA 2 T [ 28-21

BVE R A
B oA & # % &

BEE(03) 945-2840
JERH T 3-864307%



30

(&)

WEHTELTEDTEI S ET. BAER
3% 1 5% REEFHRLET. SELLBEMNO
Tl ERECERLET.

Y HEZORELEL L THD, BrFI0F
Zie b ¥ Lic. COMBAEOERLYD - TH
Db GHIERND Y, RISt EAR
Do b H D E LK, RWER
w1cb 5 O BOTHEN A LSRRI
BCEBRE BT LoobET 5o EAHREL
Tr. MBEOEND D & Tifh 4 Km0 7 % 6
BLTrHemEORKIHEHET L.

Thtd, SEHEOEEDODIIM 4 Tk
HoTHRAEFYHL T Z LILETHho 7

EEEE

g &
B H® =& % 5 & B
H & B o =
T B E R (Ed) hooR
kR & kR (h #H) gl E
G B L M)

L, Thith OBEELRE LId 0 LRERROT
ALEBRBEALTEDET. UL, #EoH
BIXRFEOCERFEEDT /T4 €T 4 —RLE
B s HERDD ET. CORDRIMBEEED
TELNELESLS LRV, ZOBEREDTE
BRMO BB E BT EB e wER VTS

AAREMSHISENSHEI2A D ¥ L.
ST EAEBEEN D CHEL ST TEAD
AEZERER LAV BERLE L, BEEHOoZ
TEBCEHRRT bR, SBEDTERYEE
FTXoRBEVCELET.

FRFIS6LERE s b 2B A /e b %3 (46,000
F). &8« BBHEELR VAL E LD T I

BEEGERVET (FE#B=)
=

B E —

R E B
R b OB M R
i) Bk & (d - mE)




BAFA&EBRFXRRXARABRT

ALOKARHETHIARCERT A L TE
TIH, TROFEEBC LK > TFIv. B
FRIREKHCHRELET.

I. R %

A, A4BR (21x29cm) 0 400 FEEFREFIH A
HAutEg, flcae—%—Hon 4.

EIHBho i, MRICESTIERAIZ
ITRTCHCEBEELET.

(B, @hRfC |A, EDRIFC, BURIRA &)

uds, B, BHELCOVLTHEEOBRE LFH
REAZECERBEL Y ET.

B. E# G/ LIKE) ob¥cizdkE W
HNRBL, EEH, TR ICZOFE, EE
#5458 (UDC, BARER | EEETE58EE, B
KY7AVT—v g VIS, 1967T8R) kExE
&, THRIEROWY, KEOK, FIRIFERE
H, WEEBE~OFER L BE L ET.

C. ENOWME (KE, FE5%, TER LV
200 FELINOWES DI D) & FTVAR-AT
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