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Genetic difference in extinction of a conditioned behavior in mice
Yoshinori YOKOO (Department of Physiology and Hygiene, School of Education, Kobe
University)

The conditioned avoidance behavior from electric shock were examined in thirty male
mice of inbred JCL : ICR and DDF with a newly-designed apparatus which had a wide
square open field implanted shock-electrodes in floor and a fixed arc running path way
where electric shock current could be delivered or not. Data were recorded on running
traces and times from the start point to the goal and analysed statistically.

1. In acquisition training, both the JCL : ICR and the DDF acquired to run the way
correctly and any difference between them could not be observed. While in extinction,
the JCL : ICR were more rapid than the DDF.

2. After the 2nd acquisition training, all mice were trined to run on the field where
electric shocks were delivered including the way. The DDF ran into the goal correctly
along the way, while the JCL:ICR did not, but ran straight into the goal. The
straight-trace of the JCL : ICR could not be changed by the following acquisition.

3. After a eight weeks’ pause of acquisition, all mice were tested on retention without
shock delivery. Then both the JCL : ICR and the DDF ran correctly along the way, and
showed a full score by a few trials of acquisition-training. ' ‘ ,

4. No change in behavior between the strains was found when high voltage shock
were delivered during running the way. But in evaluation trials after the delivery only
the JCL : ICR showed some changes in running trace and time.

5. Arguments on the difference in the process of extinctions between the strains were
proved that may be associated with the genetic difference of a inhibitory mechanism.

{J. Physiol. Soc. Japan (1976) 38, 287-297]
key words : inhibitory mechanism, conditioned behavior, extinction, mouse-strain,
open-field. :
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Fig. .. A view of the newly-designed ap-
paratus for analysis of conditioned mice’s
behavior. C: A rotary switch for delivering
electric shocks to drive mice along a path way
(W). F: A field (60 x 60 cm?) with implanted shock
electrodes. G : A gate of goal chamber with 100
W spot lamp. P : A line of LEDs for indication
of the zone where the electric currents. is deli-
vered S:The starting platform (5 x 10 cm?). W :
The running path way for mice. This zone could
not be distinguished from the other field by a
sight (5cm in width). D: A display board which
shows the positions on the field that a mause
has passed over.
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Fig. 2. Block diagram and a top view of the apparatus. Scoring system : Positions of

mice were detected by the infra-red beams and photo-transistors, and displayed through
the memory system. Timer system : The running time from T; to T, was measured by
infra-red beams and a digital timer. Photograph system : The positions of mice on the
field were picked up by photographs. The shutter was driven by the signals from a
infra-red beam detector. Shock delivery system : Electric shocks were delivered to. four
sections as follows. (a) Whole field except the path way. (b) A path way which was devided
into 75 sub-sections along the couse. (c) A starting platform. (d) An area A. (see Fig. 8)
Combinations of these sections were changed according to the experimentation by a
selector switch.
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Fig. 3. Trend lines and fitted curves of mean scores in periods of Reinforcement I

and Extinction I for the two strains. Each line was obtained by a smoothing process
from three lines of the regression lines calculated from daily mean scores of fen mice.
The coefficients of curves were calculated by a method of least square directly using
the original individual rank-ordered scores. In the period of Extinction I, a significant
difference was found between the solid lines and broken lines. A function of Gompertz
was tried to fit the both straing’ data in the extinction period.
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Table 2. Mean numbers of trials to norm
criterion in period of experiment I
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. xtincti
Strain (N) Reinfocement I Extinction I

e M D M D
T UJCLiICR(10) 50.8 38.2 | 24.5 1944
DDF (10) 52.8 24.1 $6.3  15.5

e g 501

Note, These values are the average of the trial numbers to
50% of full score. Notable differences between the two strains
were found i the ExtinctionI. This character was quite similar

to the results obtained from the grouped scoxes in fig.3.
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Fig. 4. Trangitional changes of the running

time of two strains during the periods of Rein-
forcement I and Extinction I. Open circles are
for the DDF and filled circles are for the JCL :
ICR. The points were obtained from the geo-
metric mean running time of ten animals which

were tested by ten or six trials a day.
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the periods of Reinforcement II, Additional deli-
very and Reinforcement Iil. Instead of Score I
for the former periods, Score II shown in Table
1 was used only for Additional delivery. Signifi-
cant strain differences among the trend lines of
trained mice (T) were found in the Additional
delivery period. Also, the same difference was
found in untrained mice (C) in the period of
Reinforcement III. These results suggest that
the DDF in the other situations still perform the
responce that was conditioned for the first time.
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Fig. 6. Mean running times in the periods

of Reinforcement II, Additional delivery and
Reinforcement I for the two strains, Significant
differences in the running time between  the
strains were found in every day of all the
periods (p<C.005).
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Fig, 7. Mean scores and regression lines of
the two strains of mice before and after a eight
weeks’ pause of acquisitions. Although the JCL:
ICR could not be recovered the scores by the
final day of Reinforcement III, in the Reinfor-
cement IV after the pause, the JCL : ICR showed
a quick recovery by a few trials. No difference
in retention between them was found at the
evaluation trial.
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Fig. 8.

Effect of high voltage delivery to the JCL : ICR mice. Photographs were taken

by a method of superimposition and just after passing of each mouse at X; beam. Train
pulse of high voltage (300 V) were delivered at the second trial (II) to the mice at an
area A. The deviation from the path was smaller than that in the control trial (I} Much
deviation was found in the trial 10 min after (III) and 40 min after (IV) the delivery.

Case JCL:ICR, n=5

35,18 1.1.13 14.19

Case DDF, n=9

33,15
I I il

18,17 27,18

Fig. 9.

LoNor |
| OBSERVED !
28,14 27,18
j\"4 v VI

Pictures of superimposed running traces. Upper pictures show the effects of

a high voltage delivery at the JCL :ICR and lower show the case of the DDF. The
numbers under each picture show the mean running time and SD. (I : control trial, II:
just delivering. III : 10 min after, IV : 40 min after, V : 24 hrs after, VI : 48 hrs after the
delivery.) Significant differences (p<(.01) from the time of control trial, were found in

II, 111, IV and VI of the case JCL : ICR.
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Table 4. Mean scores of two strains in ex-
periment IV
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Table 5. Interstrain t-values in scores of

sessions (middle diagonal) and intersession t-
values for DDF (above diagonal) and JCL : ICR
(below diagonal) strains of mice

DDF Strain

Session T hid b v v v
£ 1 23 1,63 380 -3.00% w127 -1.24
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o -1.38 =125 - .42 3.24% 1,79 1.80
S v - 4.4 - .35 .84 -1.20 2.79% .00
VI - 95 - .70 .26 70 - .81 2.75%

s p=<.05
Note, For example, t-value for ICR sessionI and VI is -.95,

As for sessions,see Fig, 8.
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Effect of deuterium oxide (D:0) on excitation-contraction
coupling of skeletal muscie

Shinobu YAGI and Makoto ENDO

Department of Pharmacology, IF aculty of Medicine, University of Tokyo,
Tokyo 113, Japan and Department of Pharmacology, Tohoku University

School of Medicine, Sendai 980, Japan

It was shown in early daysb3 that when
water in normal Ringer was replaced by
deuterium oxide (D,0), contraction of striat-
ed muscles was inhibited while no com-
parable change in their electrical responses
was observed. Kaminer and Kimura® later
demonstrated that calcium transient, as
detected by aequorin luminescence, of
barnacle muscle induced by depolarization
was severely inhibited in D,O. Recently,
Bezanilla and Horowicz® reported that
fluorescence change induced by electrical
stimulation of frog muscle stained with
Nile Blue A, which is thought to indicate
potential change of SR membrane, was
smaller in D,O. To further elucidate the
mechanism of action of D.0, we have
examined the effect of replacement of .0
by D,0 mainly by using skinned muscle
fibers. Conclusions similar to ours have
recently been reached by other groups®n,
on qualitatively and/or quantitatively dif-
ferent basis.

Single fibers were isolated mainly from
toe muscles of African clawed toad, Xen-
opus laevis. Action current was recorded
after Liittgau’s method®, and isometric
tension with a mechanoelectronic trans-
ducer, Toshiba 5734A. Skinned fibers were
made from the same kind of muscles in a
relaxing solution containing EGTA [eth-
yleneglycol-bis-(g-aminoethylether)- N-N’-
tetraacetic acid, GEDTA}. The other ex-
perimental methods and procedures were
the same as previously reported®. The
use of EGTA for skinned fiber experiments
eliminated possible contribution of con-
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taminating heavy metal ions!D, if any.

We have confirmed that replacement of
H,O by D,O in normal Ringer resulted in
more than 902 inhibition of twitch tension
within 10 sec without any appreciable effect
on action current. Potassium contracture
was also markedly inhibited as shown in
Fig. 1. Dose-response relationship of caffeine
contracture of intact fibers was slightly
shifted to right in D,0, but maximum
tension with a high concentration of caffeine
was rather greater in D,O than in H,O.

Although previous resultsH®I01®, and the
above result that maximum caffeine con-
tracture was not smaller in D,O suggested
that the main action of D,0O was not on the
contractile system but on some step(s) up
to calcium release from the SR, the effect
of D,0 on the response of the contractile
system to calcium was examined first with
skinned fibers. In order to calculate free
calcium ion concentration in Ca-EGTA
buffer in D,O, we determined dissociation
constants of EGTA to deuterium ion by
titrating EGTA dissolved in D,0O with so-
dium deuteroxide. pD was assumed to be pH
meter reading plus 0.419. It was found that
pK, and pK, of EGTA in D,0O were both
higher by 0.65 than those in H,0. pD 7.3
was employed in all the skinned fiber
experiments in D,0, which were to be com-
pared with those in H,O at pH6.8. This is
because the pK's of all other acids are also
known to be higher in D,O, on the average
by 0.51), and therefore, when H,O of a
buffer solution such as sarcoplasm is
replaced by D0, its pD is expected to be
higher, on the average by 0.5, than the
value of pH before the replacement. The
relation between free calcium ion concentra-
tion thus calculated and tension was ap-
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Fig. 1. Potassium contracture of a single fiber in H,O and in D,O. (K]« [Cl} product
was kept constant at 300 mM? ; Tris and methanesulfonate being used to make up ionic
strengh and osmotic pressure. Every solution contained 1.8 mM CaSO,. Both pH and pD
were kept at 7.2, since the change in extracellular pH does not so much affect the potas-
sium contracture'®. Fiber 40604.
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Fig. 2. ‘Depolarization’-induced calcium release in a skinned fiber in H,O and in D,0.
Experimental procedures are shown in the inset of the figure. In D;O experiments, H,O
was replaced by D;0 only during the period as shown in the inset. Chloride solutions
contained 10 mM EGTA to avoid the possible secondary calcium-induced calcium release.

Caffeine solutions contained 2 mM EGTA and 25 mM caffeine. Fiber 50107.

proximately the same in D,0 with that in
H,0, except that maximum tension was
appreciably greater in D,0 than in H,0.
This result finally excludes the possibility
that the twitch inhibition in D,O is due to
the effect of D,O on the contractile protein
system.

Calcium-induced calcium release was
found to be inhibited by D,O. Thus, while
a release of calcium occurred in H,O from

physiologically loaded SR by applying a
concentration of calcium higher than 3 x
107t M, even 1073M of calcium could not
induce a release of calcium in D,0O. Free
magnesium concentrations in these experi-
ments were kept at the same level in D,0
as in H,O ;having been calculated by using
pK values of ATP in D,0 we determined
by ourselves. The release of calcium by
caffeine, which is known to enhance cal-
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cium-induced calcium releasel®) was also
inhibited at its lower concentrations (1 ~
3mM) like in intact fibers. These results,
however, do not seem to be related with
twitch inhibition, since it was demon-
strated!™ that calcium-induced calcium
release mechanism does not seem to play
any important role in twitch.

‘Depolarization’~induced release of calcium
was slightly inhibited in D,0O. As shown in
Fig. 2, remaining calcium after a release
by chloride-induced ‘depolarization’ of the
SR was greater if the chloride treatment
was done in D,O than the case where the
treatment was done in H,O. This inhibition
of ‘depolarization’-induced calcium release
might be related to the inhibition of twitch
or potassium contracture. However, even if
the ‘depolarization’-induced calcium release
plays an essential physiological role, the
inhibition of Fig. 2 seems to be too small
to account for the strong inhibition of
potassium contracture as seen in Fig. 1. We
are of opinion, therefore, that the main site
of action of D,O is some process (es) other
than calcium release from the SR, possibly
the process with which the information of
the T-system depolarization is mediated to
the SR. There has so far been no report,
however, about the effect of D,0 on the
charge movement discovered by Schneider
and Chandler!s),

We thank Prof. Ebashi for discussion and
encouragement. This work was partly supported
by a grant from the Muscular Dystrophy Associa-

tion Inc.
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Y BRI. =A e VREE BT WT
glucose-6-phosphate dehydrogenese (G-6-PD)
BT AEERD S E VbR THWEDT, AT
A RSN 3 T, TAIAE VIR

L ok LE v G-6-PD (ki fF 5 ET
MmP@mikT%OW”LTmé & BT
5.

7. Thin layer chromatography [ L%V
HEHERBBRERL T Y ONBER
AT (B, 1B, sk

?ﬁiﬂ‘?*f—‘ﬁ”i‘a”ém!}@rl' Bl =2 =2
A P& WRER M D%, % Sayers OJiik
TR A % L A, T ol &
W in vitro T BIKEUIICE B W ©
corticosterone & cortisol MZhBhiEZ &5 L
#=. 3L = FojllsEr: thin layer chromato-
graphy THHEL, HNHETIT -7

TS 105 {HHY ACTH i Ju s U CA LS T
Bl FPRIE, AEH0~ 8Oy ¥ T
v, corticosterone, 0.21:£0.08 pg ; cortisol, 0.52
+0.10 g T cortisol %34 <, corticosterone &
il (corticosterone/corticosterone+cortisol) %3
0.28+0.08 Tl » 7z F D%, Ind & corti-
costerone V{4 i L, cortisol bk rigid L

T, A28~ 68I I ORI K, (EERIERD 4
g R e, X HIic S5 E TR (ML)

7 % 2 corticosterone @l4rtE 0.95:+0.03 &k
B, SRR B EER %A (0.96::0.02)
Wik sz, !

S LR o corticosterone 35 J UF cortisol &
FR I 3T b, i 0~ 8 i Tldcortico-
sterone, 1.3::0.2 pg/g ; cortisol, 3.7+0.7 pg/g
¢ corticosterone D&k 0.26::0.03 1z LT,
I Bk 4] ¢ bk corticosterone, 29.9:-124 pg/g
cortisol, 17405 pg/g THFH I 0942002 277
Uiz,

8. FIMAEE LALICET SR FO4 RE
s L FT KON @8 c DT
WA (B, B, )



LL‘?Z:

ELE Y b (8250 g) ZHWVC, BIBEEMIE
VLt s 5 11-0OHCS sk ic ks X1+ KCN
DEE W% VT ¥ X 72, Incubation
i3, 37°C, 12040f8, 100 M ACTH & & dicfF
7z \, bicarbonate buffer 1% 5% CO: in O @
TFfET T, phosphate buffer X ASGUE T Tf 7/
7z. 11-OHCS 345535 Cll%E U 7-. Bicarbonate
FTlE, KCN free T 25.2 ng/10% cells o 11-
OHCS A4S h 5235 x102M o KCN T 100
%A X, 1072 M T50%, 1073M ©25
% nIfl s hz.

fE 34 E 4% bicarbonate buffer X 94Ky pho-
sphat buffer =%, 107'M KCN T 100%,
1072 M 759, 1073M T50%, 1074M T25% 4l
Ihiz. bbb, 103M & 10#M KCN T,
phosphate buffer 553X b i < AT i bh
Tk D, incubation medium rpDEEFESIED,
steroid fuiticit %, KCN ofpfl &, ®igic,
FARLTwB L BEbihs. ¥/, Fe¥* BKCN T
Wikl & e 11-0HCS ojgdz v SANET S
BEBRH B,

9. FEREEERICELFEFT2EHELUB
FIEXERHoE
A B, ZEIFRA, Rk (B,
Bz, BRUAERE)

BB BIERE R IC s 8+ X Hls 0%
BT DWW THET Le. JBEEAL & w5 X 3 (200g)
AV, 6 H[H o estrogen-priming %, —{fllF
BIEA~REREL, MRS BIUICED proges
terone (¥ 2mg~20 mg) &5, FEPEE
DK ERE L 7o, XIoE # & L ¢, proges-
terone 54T, 4 B i X §## 100 3 X 08500 R
%, THEES (FE¥AL) 1 100R 55 600 R DR
51T - 7o, 2B T, progesterone
10 mg O P& AREIRIE 100 R TIFRA L2
BT ID 5 720S, 500 R TRERETOIHINL S
hieds, BT LT Cii 500R T D @
MEIBHADN. Ei, RFTBHE TR VT pro-
gesterone 2mg OFFEITDOWTHE, 200~600R
DXIGIBF 21T o728, ORI DEAKD
DHFIZH B, O, KL log dose iz
BT BERAL B, % 2T, progesterone
DOXHIRS 1w X 5 FEIEEEBG OBERE R

b

% 303

200R C4mg #HEE L, 600RC¢10~20mg
EVEETDHI b

10, EREBFETLHTZ VLR, FEEHE
ROBRRTEE

OB (RBAK, BB, SHTEEED)

v LR, AEREEAREERL, Ho0U
DRI L& 4 »— Pl T, &R (0°~2°C)
L, A% BO 36C omEHRENs 4 n—
i L, LE S X OB RS o XA
TR MBS W TI, Zh S imaess
502279V (BF NE), ¥5 3 v (Try),
72 F /7Y (ACh) OIERZFE L7z, IHE
M EREBERE T XS RES L, REIS
AR, BEERTVWEERIEMLEZR L. L
o VIR RS Hmia gt ommlans, RIRMRERRE
2 ~3 [T, ¥MEEEMLOET, BRBMT
BRIGHEDNLERL, 4 BEOEARTRE, HE
KRB iidkt B 2 EMTER » » 2. NE (107~
107 g/ml) VBB NIR KRR AL Ok & BhHEShEE
WIS HEOBR E R L, TRENEA IR &
X7, Try. (10°5~1075 g/ml) 1%, {RiEMREF
# 4 B ECORBKERTK LT, NE [k
DI &R LIz, Fhbl BRI b 5 REH
TIAT SRR E b » 7o ACh (1077~1073
g/ml) V¥, TEBIEAL O RS — i Ol i
BEUK. DL R X b, 1) IRE&EE
VI, (R, EEERAMT T, X <MlzoBRgk it
HLSaEEsETsCE, 2) Thbiiao
R SR AR DR, REERR O L TIRRE
RHTHEBELPE RS T

1N, hTWOEFOBEBIEERIC 8 KET
Lit ion OyER

P (ERER, B, BT

)Y W U7 7 =)L (Rana catesbiana) LxZ2H5 D/
LBV, JERT Ringer iz Nat-free, Lit JZ Ci&E
Wb L, AT 2 M@ contracture % ¥
BT 555, IS TR BIETE — BT L s,
contracture DR & & HITRREEL T £ 5.
ZOLEESEMAD-EERL 2 b O PFOR
%t » overshoot Ok ZRT. 2 x108 g/ml @
TTX iz Zh &P JE% abolish 450 T, Nat-
free, Li* Wi CoOE: Lit BT X 57588



304

+E

PR RT2dDTHH T E¥brD. D
W T L HETE 21778 5 & Ringer #ih @
HUHCEi 2 I R 2 2 2D, E
FERIEBETHDH b5, TTX 24% Nk
v Na*-free, Li* yirh ¢ b, WEPHE LKL T2
ZEICX 5 T (1min™t) BT % control @K
EXFETEEISREDHZLENTES. ZOEORE
HTFCilrho Catt ZErEL, TOLEHBN
LRIz, Nat girhci3152y @ Catt-free
VR X 0 IR S0 control @12% 1T %
5, Nat-free, Li* Wb TI372% ¥ TL A%
FRET, Lit T Cap-sensitivity 2835 L <%
TLTCWBZ Edbdd, Hithbr Lo Catr-
free i % 2043 DA L L OG5 10 % DU 1
pER I Catt-free, Lit WCEHT5 &, I
Wi V602 BRI F Tl 5. Pk b LT
T, flapyie store iz Ca o ko CHUNLER
B EhTwsboEEZHND.

12, h T DB OIS ICd LT TRES
IRRDOHR

WATTATEL (FhA, [E W ﬁ:lzp)

ﬁm»@”ﬁﬁbs%m&&f&ﬁ)%&mm
TSR B O R L, IR CYE Lk
BT 5. T ORI O% bR e Uiz,
Lx%ﬁmw@&ﬁbﬁwmm,mm%mme
T AV T/IEL - Tk b, extracellular space
DL T W 5. Gap junction @& & 51554
R RTC W A 25,  intercalated disc o5 C
FLSfFR S h Ty D @%&oh y. LW
£, normal Ringer TR O 5 LI 12
WEIERT 5 & 2 BTG CH 5 & & R
4%, T-tubul like structure JIJ kL TwWs D
DH B, T b LA - 7z & Bbiv s,
7 B ST T L 7oA E, control & JEAS

L fmme -k &, fiber ¢ band pattern, T-
tubule like structure, intercalated disc 7z &2
DWW LI A Bl ds o 7o, SR IREES N
WAl 2Bt 4 % Jo o, BRIEEHRICC B AR
il B T A TR 2 I i (R0 RS D v
HEHKZ NS, WHBERENRIERTH 5 2 M
Wiz, SN ER el a i o T d 2 L b b8l
Heh 2 BbiL s, Mitochondria ¢k & 212 20 W
The, LB ci1/2 0, JRETRD P

1

s Tkh, THIIRESHER X < W5
%%, mitochondria JHIZFEM LIZ Wicdh & # 2
bha.

13. 4B E5D ATP EHTADLEH O BEE
i, BREFid L UIERES

HBEERE BT YF, dEEkL Ok &
BT

A ofifh@ai <4 U % ATP z:i:ra‘i?f)ff?:{\w)
MMquKﬁggww#mr&msmmm
ﬁ,MMMiD&%LhATP@w%Kome
TSRS 2 B Twinw. $zisbhubi
J = DB 55 A PO IR 2 7F & 7o R IR T i
ATP O{EF#HEL, STV~ bt 0%l
Fea g Uz,

FOFEE, ATP b 0.1mM PR o2k B e
IR Dy o K, {GBEALO overshoot K%
OFfE O T b7 B Lahs, WkiRD, FiciE
NG ADAIES 7 A RS s WS N G 7J X AT
BRI, inward current fz Ica o¥idis X
O Tea fRAFEIR T ORI 2R Lic. Shb Ol
D5 W FE o T ATP 1 h = L LT positive
inotropic effect %754 & # 2 b, F -delayed
outward current [ % L ChEHGa{EN 273 L, Ica
IARTFRER VT U /e,

Lo ATP o#hiit catecholamine ¢ %
adrenaline O L T 555, ATP i g~
blocker "¢d % propranolol 35k % pindrol FifE

TCh NI & R AR AR T e B, COATP
DYEMVE catecholamine @ release X% 2%
[ Ccla7e <, %7z f-receptor 2L CHin
BENRLD T WEHLZ SRS, 25 ATP
x ATP-—c-AMP Fiz, ibﬁﬂ”hrﬂ#ﬁbf,
F O E A OTHS S EHEN S .

14, BEHEEEC LY 5% Lo R OEILIER
D EBHEEIZ DT

B RN, ot Ok, B
AR

AU e @ 3L (1 mmx S mm) %,
Jedi g 1.5 mm BANERI LT
chamber Zf5EL, 5 ~10FbHi+constant DC-
current-+(100 pA BUFY 2 LR M EE 2
L, RS — 65~ 0 mV ofiififc, 0.7~2.5Hz

single sucrose gap
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P OIS R L7 B B RS BB AL (SAP) 3554k
3 5. SAP @ overshoot (0S) & ks HHD
HEMBER X 0 EEMREL b ol T
D03, T ORAMEE B i 5. SAP 1z TTX
(1075 g/ml) TEHEX Ju 5, verapamil (6 x 10-¢
g/ml) T 5L % »%, epinephrine (5 x 1078
g/ml) TR{EHET5. (Na*ly % 149 %5 37 mM
BT B & SAP okEIE R (PP) o4&, 0S
EBIWWAT S, wWoIFES [Catt)y % 0.45—1.8—
72mM LHihns 5 & PP &L LEHE
322 0S8 ARZETHS. K & 2.7mM »
5108 mM i35 & SAP 3l &, 0.7mM T
VEIRET S, ZOEFREIEBM OB LIt X 5 2
WHIZ d O TR\, PP O Fs4ikieh, JEHcH:
TS, L L, SEECRBCBEER XD, BE
fra 2 PP i WA TRABIE TR & &
T JEHI R c AT 50T, PP &b
R oM time-depend @ gk ORI X
DEiEnvzinw, SLEOER X b, SAP S
Wiz X B IEEH R (anomalous rectification) %
L&z, slow channel #/~%% Ca' L Nat o
REEERIC L - THELDEHZBNS.

15, X U BFRHOBRAE & CHBAYES)
MIcxtd3 dopamine OYEH

KINEGE (LBk, B, H—k)

F 2/ NBHEE VY [ FEE @ slow wave & Fuic
DB AR 7 RFEET S, DOPA IIEIREIT sh
VXA 7 BT 2T, F—ot3 v
TR1077 g/ml FREE D> B A 234 7 QI 4 Bh,
FERE TR A1 7 & slow wave 2L, [F
BRHCBGR KT 5. 7 AT Frry w7 Fr
F Y VI —ARITARIREE (1079 g/ml) CHMIZNE %
R, AZRT AV VRBIR /LA ZRT 1) v
W, ZHhBHOEMES LTI, 188 A SEERS
T o dz. W H VR @ 3 X O BRG] (7 =
==L T 4 Y e F LT R E L) PRI
EEF LI, F—oX3 VORI 7 = 7 F
FUORVFIVEIORTRTZ /) r— LIt X DRk
BN, BIENTHIOAIRS, X VEMTH-
Joo Ehe, JATEREVFYVOBMBERTR TS
"L X DEFSh, YT EE- LR
TRT 5 Rk DERICE S . P
NIV I BPHEIHEIE Y NF I vE TS Sy
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B AT CRSEL N S his. 725l
Vv & DIEFHETIFEHER S S pDY =7.20T% 1
1Y TV F U VITEWESZ bhie. Db oibn
Ph, F=23s VINBFEBHD a- 35X p-
EHBCTIEAL, it s 309 do s
Exbhb.,

16. X BB OERAYE L Otk e
(2345 cyclic AMP o[ )

KINEE (Lmk, [, —dm)

A 2 NGHEER O SEIGTINE 2 4 %
Talkk L, FARFZIRNDRSRL, hbwwfd s
C-AMP, d, c-AMP/; & DIEl %5072, c-AMP
® d, c-AMP 12w T b RS 2 Feak 2
U, IRNFEZIHET 5 25 slow wave Jijlse
Lisv. flia D B~ R IMEISh R % 5
T, HERMENE c-AMP 7t £ X b {fv. %
72, c-AMP J¢ E OB B-HlEc L,
I 50 TH D, B-UNH (Fr 75/ r
=, DCI) 2 X - T B-JUHEI O%DR A4 44 5
DR LT, d, c-AMP, c-AMP O{ER V34 L
7o fe. c-AMP R B-FIMHI ORI H 7 = 4
V, vF 74V, SRR Y BN TrT g
U VEIET TR IR, £ 3 XY~ LEETT
BEHE N 7F=—nv A2 5—~FfHEOE
T2y VARFOWTREN, ThEH&
VIR OTEIIEC A LTI TH - 7S, 2 vh o
SYVARBIBTIE, AT FVvFY vl vy TS
V) YOERIE, 85T 20085 507k,
c-GMP, d, c-GMP 75 &3, #oiEBiEcxt LT
EEAEHRBRB LN 57, ¢-AMP fr &
PEEIEZIRT 5 2 &b &<, WM
D BET2SEDLSZ EBRENS.

11. EBHOBRNA VE—F VR : s
BT OB

TERAISE, BUREED®,  RI=as, B s
(f&fEk, BE, FRAEUF - 8—frs)

TLE v b OEIGRER X RSSO O A
VE—XVRARAGEL, ERAEERSASMIERE
FEEORCFEL TS EEE LT, FIAPNITHT
(Ri), fmlafdss s B (R), 3L ORE C) %
Rdio. ZOHAEINIC X DERANEE R 7
W, EIROEENEE R CRIZERTTL - . Migo 1
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-
[

V¥ — &y AV TUROB RS % 2%,
@Eﬁﬁ:a@ﬁﬁ@ﬂ@mrﬁbéh,ﬁ%$
w%@bﬂt‘/ﬂli‘ww}i@iﬁﬂﬂ* I 5 b orEREh
RO D OEAIIEN O A 4 VIRE OB
rroborEibhs. Rk BT
£ V¥~ &y ADRIRR D BT W TR
T oI O & ST B iR R . Zhbo
S D, 22°C s\ TR T Ri 260 Qcm,
Rj 680 Qcm, Cj 1.8 p¥/cm, ks i Ri 310
Qcm, Rj 959 Qem, Cj 0.5 pF/cm ofids 2 b
Jo. Ry & Cj o b, Ml i S D IR
Bv & 15 K T 1.2 msec, it <= 0.5 msec TH
. T b ORI i DRI & B HRE
MRRH 5 EEL B, TN h oA v E
2y 2 D R VLS L 5 D
W, S AU ISR HI i <, I .
%%@R%A%Mukkwﬁbumé&%i%ﬂ

%.

18. £ Ev FEERE® slow wave D
PR
PR, RIBES

— 2R 1)
ALE v b ETPHHG O slow wave FXBELEALIC
D B B BH L IRV DR - TS 5 &
2 Bh5. RO MR = v £
ﬁvz@&%&%b@,x’k,uw?nmwm
sl LCik T ¥ 5. (R T 5 & oslow
wave QTR L, BRI AL
OB ORI At ET 5. S B O
my by slow wave OIFEEIC pRfCEbR RS
Cwh EEz bih, Na-i //’:’Lf‘fmmu‘@"éﬁf{%;
A%, e

B P (fle-k, I,

,w‘

e slow wave ORI TS

W*hﬁ* T Laige. B hic KY KR T
TR B L slow wave OIRIEEEAT S
w5, AR O B LT v B KY
PROINZ B & WA IR 00 B O R 1)

DA R P 72 slow wave 2SELHNLG.
Wi Cat 2 Hhnsar % & BUEA Ik o B
FOREIGIOEE L, g slow wave DJE
A AR B, i oh b K, Ca?t o)
b 0 iy Pl L AR A N e T b )
Uk 5 s iigahi. sio Nav 2l
kg b Ca?t Bl k& L URIA A

25 ey

A
=

#

Bz, DllofR Wi o
slow wave ¥ Na-pump & VXE MRV
23, K*, Ca? »3Bi#R L7-REB X Ol & -
THE L TWBHEMEDRHE 2 Bhub.

Xoveaes MH P

19, EILE v PEEHOFAEE BREED
g W, BN SRR RN B
W FRETE)
%w%zf@%E%M%mMﬁWW%®W%&
JEBASMT @ B R0 T ] FEME NG &2 DR D
@m@M%irkm~r¢y/f%%&%Hﬁ
RFRI TS T Py Y v (107
g/ml) J5 L0 LT Frd Y v (1078 g/ml) T
JRAR T o BREhns IOV E FEEEILHE O M O NS &
Bh, TA4Y Fry v (1078 g/ml) THIEMI
OSSR B, Ein, BMEMINTH L T r S
5 )= TT P ) YR X O/ AT Py

VORI R T IS, TAY TV
OVEIVER 26 S, WkTAL O 5y 75 mV

Ly A5 mV EpE TS o0 S - TG
B v e & bk o [ R AR RS L
PPN RI 2 L, i, W oen i
s 55 . HLEREEA I W 2 R T b R T
O ISR I TR 1 O A T R 2 LTS 2 b o

Feli b, T ORETE o TR RS G AT
M ORE L 3T H 2 L0 TE S, £l hbd

i e G A 7E I
oMy

i it U i S s S
I B IO A B RS,

z‘/’w

WSS B O L T v b LE R bR
L. RS O 18 3 1 OSE ARG O Az SR
BRI SBOME A F ol B,

20, A RRE TR OMEE

Gk b, BMST, FlOR Lk WL
)
1%

B e L, ek
12 §9450 m “’:% otz
ez, i ;ﬁ)}‘hf
tamine, TEA /&

ni’fﬁvi& Wi “C":;%f'Ui Ts B

&R Lisvs. ACh,
& TR UL 3 5
H&wmmfhiﬁmﬂfb F15Eds X OB 905
m&w FEE Linwgt,  TEA CRIBEIEEII RGN
& 7 Vgt j}, é‘a«/ L I

CTHEAT % Y b atropine

his-




THIRIR 2SN 2 A DI (GBI
) DS 7o. & OEl: propranolol T, ML
1% phentolamine Tk L7z, BEFHMBOBE
POSHEOY T AN GEER - NER - KR
#7) HSTELE U 7. Noradrenaline V35 % i 2 LIS
{52 b icifid X4, isoprenaline VXH%Z 3
TR D, FTTA RREERHIE =
) BB E 7 F Vv Y VIEORTE (o) &
) (B) MRDOTME ST TWH I E B b D> o
F. Kl 284 LSS CEBMEIHRE L

OHEEL b5 &, Wb RS E

(5mV) Iz X » T FEE L 2.

DIEDREE» S, 4 R TR TR A
RIeE LT, OINHES BRI i o
T X 5T BELOZELTHE S TwD
FSHUF S iz,

21. KL AYORREHICH T BIER

SRS, kR, HIRERS (EAK 5
B3l

1) #afbss =k (HgCly 0.04 mM) rxABHRAEIL
BRI I X, SRRV TR AR
P twitch BEHET 525 90/ IiTifILEN
18y 30mV i L. ChEBERORD %
PES. —7, b AF AR (CHaHgCl) Vi
[ (0.4mM) T o 25l i B L T twitch,
ML OWARER L. 2) H—HilEoE
Bl X B GBI @ amplitude, max. rate of
rise, max. rate of fall & threshold voltage [
HgCly (0.04 mM) 12 X i L 7z 23, CHsHgCl
“C1% max. rate of fall OAHWA LK. 3) HEE
MesHRE AL (mEPP) i3 L, CHsHgCl % HgCl,
1, % OB B — I SR BN A3, FeiRAIIE
Jp7ETpIRABK L 7. —%, mEPP @ amplitude
13 CHsHgCl X b ok L %z 2% HgCla Thih
ZoTEA Ui 4) 7 VvSHEETOKIKREM
(EPP) 13 CHeHgCl iz X D 850 551 Tl
KL%, 604 Hc el Ehi. HeCl
TR T 505, 605 Thseic il s
Nl ot 5) & Ca™t B Mgt ik THE
L 4, quantum content % —FAyICHi A SRz,
S AREI IETE IR IR IE T D RsMIE CHsHgClL X
D% HgCl, ©J7t OWh TIRE L Blbhiz.
DL EofERE HgCle o fER#IALICIZ LN
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PRt gs, CHgHgCl iR ipi sk isif e =i
TERT2Z 2R LTW5S.

22, REAZIRREC&TD ACh ow 2 B Y ¥
BIERICxT$ D TEA O

MG (JERK, B, BTE)

v S LA AR IR s 1) % acetylcho-
line (ACh) ¢ muscarine Fi{Efi3 slow EPSP
DFerE LR E OBEEIFIER CH 5. BER
Gx DD E Gra & Geo OHIIMTE DIFEAL,
BEE IR E AT RO Gy LAEIE T X D
Grna & Gea OWHWERIC X vid5. Tetraethyl-
ammonium (TEA) It curare X 5 OfEH & #0%
AESRT\WS2S, k3o muscarine X 5 {EH
B BT AL X huie. D-tubocurarine
TR L AT, JEBIEALO spike & IRFEALOD
JRIF 3 X OMeAsL B D, SOF bR, AChick
DAL, T ombiE ACh 1T X B IED N S w
T BlEE s . Ol BN &
DI £ BELLIR @ T, ACh VIERE
FEDEAOFEZHM L THE T L 25 2> 5.
TEA 10mM OHET T D ACh OfEAI T HGE
L7z Wiz ACh ofistE /e & TEA 10 mM
X D L5~285ITHE K L k. COMEEIEAE
Na free, Ca free ¥ 7z 1% high K (10 mM) o
Ringer iiip T FERICES h 7. JEH Ringer
o ACh i X Bl EO A E S LIRE A OB
%13 TEA T X D ARENRZED ST, BaoAA
LB HMETEFEE B L. ZOERR
Na free, Ca free ¥7-1% high K @ Ringer if
THEEE T H » 2. BLEo%ER- LT TEA X
muscalinic recepter @ ACh {Zx)3 5 KA3F 4% B
FZEBHEEIRD.

23, 9L A TR EBREERREENE L IC %
37 FLF Y ol

BMRA—, LS (AKX, B 4w

v ¥ = LAR IR TR OTEBIEALIZ T P v
> U Vit X - T amplitude ¥ X ' maximum
rates of rise and fall 25 W\ h IS h,
duration | 37EE L. #FEEMIEZ7 Fv+ Y v
D3 AEBLUEWBBIIEE mV i
Wi E e, BB 5ETHELZE LV~
NMEREE LREET T2 bNEREAE T Fv
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FY VL - Tl E . ZhBDFRT F L

F U VBEIEMISET O gra & gk DK EY
HIL, ZOEMRT Fva Y vic X 3IEO 45 i
EHC X » TET B DD TREVZ EEZRLTY
5. Ca™ X hFEELTHWEEED N 5 Nat-
free TEA ¥ i b T 2 5 R % iGEEL (TEA
potential) %2, Na‘*-free Ca** j&iirh Tx b
Ca-spike 7 FL 7Y Vi & WEBIlcik S
Joo TRUET Fuvo U VNGRS 4 Pea
ORI LB EHEZLNE, T FVvFY v

DIGIENLT R D EER & oz 2 v

TRV vCHHEIhI Bt Y T rT v~
VTR BB 9> - fo. T T &k catechola-
mine @ a~{EANZ X DIPHIMER 234 U T 5T HE
%%%@waé.iﬁiﬁ@7FV%vv@ﬁ
JRVIER AR s v T < g s h e
o7z,

24, TEA JLIBw & 3 T Ib 33 HhiRERIRNE © J&
BYEEE T4 DR FE—Ca-current & Gk O
AR, ABRER) (ARG 5, )
v o A VAR DR T i 13 tetrodotoxin T
Na &84 7 2§ % tetraethylammonium (TEA)
BINZ IR T, 75 b —ME R P A
St b, ZOWEIERE Catt KERIEHH T
seqnciig U, WAL peak ORI X OYE
KL D EHE A ED Catt PR IR L, TRIE
BEVESAE LD, F, Nabt 7T Catt K
Froviusic TEA &5.2°Th, [HEE O THRH
WD LERLPIBDHRT, 75 b~ RS Rg
rodoe BARoiissn, TEA fFETFOMmEA:
by Catt ML » TV B b, 22T
Py Ca ks b TEA f5(EF OFGHTA &
R < % /2w i, EDTA %f?ii?x Ly
Ca® JEAZBS T & & ofifriiame, &
7o, SR Catt RIER T - Ezz‘m)“t)f!éf’n’rﬁ i Hit
FHrlickb, Ca't OALAET L, o
FHREEIIEIEA Ui, Z W 75 b — 5
o Ca'® e & DRy Catt gL, #
DFEH P PRI S LB 2 5 L5 e
D, JiE Catt fFET & Cat* RERTColin
Pids X OURIEEE i 5 TEA o2l L
THLE, Cat™ KIFTFohs, P OGHE,
Tisdbb, {EHfOE LY uL%%wWJ%

VRP ORik & [L .

} EORSI RN

#&

D E R,

25. 9L H T EROEBERICHS B picro-
toxin s L ¢* bicuculline @{‘Eﬁﬁ

EIR A, MU (U (k)
ok, BE T

Sucrose-gap EiC L % v o F = VIO HBIE
fiz. DR-DRP %, picrotoxin 17 J » TR ik4Hs
I S, BWKSIEER S h, ORI DR-
—7, bicuculline iz X

CHE - A

S U, Bk, TRV E IR,

DEMIVE picrotoxin & b iY10{%50s » 7. 7z,
DR-VRP @Hhi-kix picrotoxin (1 ESB I ClL/no
o ﬁ(ﬁ%{Mngyrﬁ$T®GMMJC

S IR AR OISk L T 1, picro-
&b EOM X CIREEN
FRBPEFA %75 Uis. %7z, picrotoxin PR HippEE
FRM s B 5 L-glutamate o4 29I L
SN %) U, bicuculline yxiiy cIEld:
TW@MUHH#W%%a%k&hk IV
Tk X OVE-HT 3% l\ﬁif‘ Rk R U s e
N &R iR 2 & S e, ol
HiAS picrotoxin 1T & . THiL X ¥ bicuculline
W& Tl Ehiz 2 &, F7, picrotoxin iz X
HATEMRED HFEMERE O A1 7 Bl 4 Wi H 5
TR AIIGE & BRI e I L e 5 ¢
LR E DD, PR A T PRI & R AR
R OWMHCIE L CO B AEMSRSEEL, #
DRI D GABA LIS OOz i E sl
xh, DRDM?@M%&; T OFrLEfRE 2 R
THUS EHE B,

toxin, bicuculline

26, FRETESOME
Mmoo g Ok, L A
WETF 5 2 M il < v o o3 < TF g
L T, T 2 vwibhtnw s, %
VRV T I « SR BT « G AR BT 5 0%
z%m%m¢*¢mf~=;¢m%
afé"'?’{z%o'fb‘/‘ &?ﬁfﬁf W X b Bhvtwn
5. Wi iau%mw%xo$%1m
it éx.ﬂflicf}}i'fézh’m&“ b, EIRIHE S o
PO IB R O 8 bR R DI & e D
B T ol 2 oo g
B S 300, A AR C v, Fo




AH 7T T b ETEENEE - ASTRIE O B
Mk X OB BRI X 5O ER TR -7, A
B 777 A TRENEEENS T Tl 5Hz T
TELEWFEISED, 50Hz TR —= v 7 5584
R L. HEMHEMG & ITE Y Uy AW
Rzt e, HEMEEG TR E - 2 KR
S DI H R EERFERAS Tl K3k
ERLIC. U7V, BT =4 VAN CHRESEE
KOV A TR IR L7, U LHIIEA
N R S B R RS & KRBT O )
PO 2 LT A% &, BETIROMmEEOE
IAEOND K X 5 IR aaR e b Y, AhHEeR
FEOHEDBEDE T L D F OIHEDE W ISME
ClebDTHA S & L. AREEMBEMT
R SRS hr

21, 5 v MEHREOFERER

BIEEL, HERE— R GREER, 4
B RER, R, HARER)

EWZy PXVEHLAZ0ADH% 5mM Ko
7 VT ARERICERT 2 LM —80mV O¥fEE
RPRHREhS. LeABRThLOMmEKR LK
A&, 5mMK W TcofiL b IS
THPERE, Z{L LW (Depo type) &, —
FER SR U7t i3 57 (Hyper type) @2
TP - 7. Depo type f5OFIEEMIE, L
fAZE#A] (Ouabain, DNP, Ny # &) TZ{LE7,
K OEIMOHRIT L - T, 20~30mV O—ifikED
WAHEEZRL, ZOBAREE, BhE O RS
AT il S i, fths, Hyper type D%
fEr O EEAE, SEER T, 20~30mV
BisiE S, BEoMER oL ERE, REHLER
DR E STl ote. BEoZ & 2 5, Depo
type T, K* IIIFIC 2 5h % —iiik ol 5
13, BRSEMAR v 7 (electrogenic Na-pump)
EET 5 Z &1y b iev3, Hyper type f
TH BB ESFEROBEESD O v 7K E
THELDLEEZTIWVWTHH5. T LTHEILS
F 5K 7% Lt T o electrogenic Na-pump O
ML B i K* 33, K e LHEh~ & s S
LichbTrOK itk 2d0THs5 5. 7k Depo
type % Hyper type #%, Zo#llla N & #
BRTENRO T B, Sgho KY w5
affinity OFESTHHOMIZH 5 D TR H» &

20 309
Fxobnb.

28. if5 electrogenic Na-pump ~ D i
BLORREM:

FRbICH, AR, HEE—GERK, E
AR o SRAFER, ARHE)

K7 LS C40~00 BB LK REZ » b
e 5 2551, 05mM Dllko K #&T:7 v
FAEWHT Nat 2P H L, K" 2 /BRI T
5. L»L, 1) KXE5y blmfiho KT RE
R ImM b B 500z, £RNTOE S A FHIEHT
AR ZEo Nat 28 L2 2 THS. 2) E
WEKRZZ » b oK, N, R, 5L O
g HERRIES, BB e 5 2 5 o Na*t, KY
oM B &. CNS OFTME N7 v AZKRZE
X - TELLZ v, SROFHG T Nat
e KY mAREEchy, LHOEILITIERE
THD. T, 1) & 2) »b, EkodkdiflR:
LD E Lo, kDA E 5 TEERR
B, T7bb CNS @ Na*, K* RERK RZE;
THEFELFE CE TR TYS &5 HHER
BrkZ2 0L, 22 THRURMREZKRZZ » 1T
IIcPn, LRI EE Ly Nat, K* OfETR
EHREERNE S AHFTHE I h, Z D active
transport }X ouabain ZHjALE LTk T &ick
hoEaiciE e, BETmX OIRIEIE, BHEEC
PRV~ LT Td, ERERETTHAD
i, Na g, K OFRIEEFHIEE Tk
WTHE U TH -7 Doz Er»d, KRES
v b e T ABITBT DA A v OREBR R,
& BFEOMNHEIE MR ST B & _ APk & D BT T
B REME DS TR X i, '

2. A{VFPIEF=Z2—0OvTD GABA R

EBEEF, AN W OUBEERE UK E,
H—AET - REAK, HBY)

AV T7VEF=—uvif, ACh T gci Hik
X 0i@aiET s H cell 3 X O—IG00c @50h
3% GH cell TGABAZHRZH~7z. 1) GABA
shit « H cell, GH cell &4z GABA T Gn 1
KV L /2 23, desensitization #3% -
7-. Egapa 13 —59.1mV ‘¢, 10f% [Cl"), &k
L 41mV ZE{b L7 i, GABA &8
FELT ga WAk XBzE&27T. GABA i
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Bk 3 Gn Z{bh 5 Hill plot 2175 & n=2
L7, GABA 2 5 F08 1 ZEHEME AT 5.
ACh b GABA Z[aIpic{EH 3% A IH L
BHole. gor BikEH) % 5 picrotoxin ETACh
5 LU GABA FhED B L. 2) GABA
Ve TR =LA F T v R ADST 1% - NHgb
2 1Ei3 % 2, 4, 6-trinitrobenzene sulphonic-
acid 10 mM % = o — v VIC/ER X ¥ 72 1213,
GABA X% Gam HiKME, —WEISIIED L
7. GABA ZhE» Clm kb o &b, 2O
NH;" 9603, Cl =+ 210 d0THAHS. Mok
WEH OB 3 X O U vikTko OH 2k 2 {543
% ammonium molybdate & diisopropyl fruoro-
phosphate % & C U Ef] &/ %0k, GABA %)
REBA L7220 Zhar b, GABA o NHg* k&
COO~ 4%, MBI ES X O V) vk OH
JEfhE L, Cl 4 s /Lo NHy* kAL, CI-
AHMERA~ LI DAEhD &5 2 B h b, 2o
GABAV & 7 & — 35 X O'F 4 LD 4FTHims 1,
T L Twb ACh ol —§ Lz

30, X OE 1 RENEdiEin B2 & GABA rece-
ptor
)

o T ARG 350 B 0 L RN SR

OB -7 2 2 fERE (GABA) 2 LTl

”“%’L;’ LR ENT WS, bhubhuld s o 1k

TR OMlEtk L £ 72, GABA (10“5~1(r3 M)
‘7){({ s B4 Wk}’)){} X 5E (1078 A,
10~100 msec) 1= d b, JUEHLED &0 5 i
(7T~15mV) g Uh o 22 L. GABA i
L BN EE, o GABA MR EATIC X 5 %
DI Uiz o & £, amino JE3s 1 Ot carboxyl
Jem W4 & 4%, Picrotoxin & % v JiE bicuculline
(1077~107° M) bk GABA i 534 % 753 i 40 -+
H. GABA I X il sh oGk % voltage
clamp #CllsE L, Langmuir WG4 8¢
Wit sk, GABA 3 452% receptor & i+ %
B, receptor ANEHEL Eh GABA-TEHT A kil
4%, 7=, picrotoxin # % Vi bicuculline (&
ES PR i receptor @ allosteric site » &4
L, GABA oS 444 5, Kecitrate {7 H ¢
A U7 GABA i féf T4 =20~ —30mV

TRAS (AR, B, Wk

P

T, SR O K BB Nar B BRIz <,
Clm IRE kT 5. DEO@E R I D, =2
LIRENFEMRIL T ORKD 4 75 B T, Hlafkd
GABA 1§57 receptor 4 %, GABA I©X
BisMkEYE, Mo Cl- conductance oRIR 1) 751
/Jﬂkééslil@‘ 5T &P BT Sz,

3. 4V 7Y EFEHEERCEKTEND de-
sensitization [Z DT

JURBZRER, T #hE EAHETF (AR
ek, R, e HEE)

4V T 7 E s G-H Al 2 mM BEED
ACh % {E S, ACh fEIhTH S
W dads B il i i E & DR TiRA T
ﬁ&T@W”Vﬂ/ﬁ/zlx(ﬂnﬁgu x
B ACh Jefte 2 2 s (5 mM) 1o % & 4G @
mm%&*%aamctm,mkmﬁa S &
BNEREE b R B Tn o feds, ShE RO
WA O Js VNS I 4G BT D, Dk
DBTEBIPNE R L LA E—EDHD 4G
2% ACh (] Hi e L7z, ACh JREER X BHITRE
G5 2l 4G B ORHRSLRIE X 0
i, SR k% 4G B ACh JRE & ILICR
L7 o 7mps, desensitization FEasz o THRE W B
s e ﬁ%&@A&M2~5mMH&H’
Y Bi—@ desensitization 7349 &Y & [TREE
» AG P B @ carbachole (ACh ¢ 1/5~
1/10?l )RR S (R & O

B S 45 751 ) 148 % desensitization 1

Amlmm&&ﬁmimww5?&ﬂt.ch%@
Gl GABA-v 2 HE v RHT % ACh {ERTE

OWBL b, BHRBCETD
@&%&@%iﬁmx%f,%%&m%%®%%
LI IRE R O o e 28, FEATC O T4
55 ERE O EHERN, AR ORI S X » T
U, [\ Catt Gt s b oL EZ bR,

desensitization

32, rRigEEi g L OMBBHE = v 0 VIEBICH
THREE LSD O

PiOEEEE. BUTIR (RBk, (REEEDRAREE)
TR 5-HT o Bl i ep i s 3 1 5 1%
AR S e B-HT Gl T & & rh ke
= VORI R i~ F o boiliE

VIR T3 B w Aoh, o B OO %

e



ML THIBEITE S X5 i LThfgmE L b =
=v MEEERSR L. BiEMa=y FEBITL
~3Hz OEMEETHRANSNEZ T 5 O0EFH
f9C, LSD (2 ~10 pg/kg) #ikic X h
flEhs, ==y F30ED 5L, 18{EEH
IRl B RS U OB 2 T Bl = v
b, BROBBERRES ULSh - . BE TR
BWTFhbRELaw. ==y FBSEEHRT
SRV EIRBE T CHBE TR 5-HT [EisRHs 8
REBLEWHIEEL ILSWETS. ThitikL,
PRI R = v BRI AREEV: 10~30 Hz FREE
TW== > FOFPELFESh (30%), ==
v NI (18%). F 7R KIRE = » viX
LSD X v Ea2hy 513k <, KE#KEX
DHIHIES B BI0RD - BETH S, T DOHEIIN
BRI 5-HT £FMIEMS S E WA AL E X <
HIELTwS. BEECORN, PEEHEEEIO
HERRIRIREE = &7 w VIRBE 2 W MR T R IR R
=Y RYANDANED - TWBELZTRETHHR
BE. TOWEHOAMNERE, o ME O
BRI SRS HOMEIBBETHS 5.

33, EFEAELRD CICEREREELCTDE
M- a—0OYoORis

b e SREET, R LRk,
[R, SRR « FREE)

RIRTS R E RIS L b ATEER TO
E%ay & LTI T B IRIEER D B OTRE T
I3, BTERHER TR D 57z B3 rh % i ic sk
LTWBZEBHLAEINTER. F2TZh
FTRIMETI N TV WIERE I & IR EZ M
PBEETHO TR VWA LEELTZOHOME
BT o 7e. 7Y FOERT H % < DIREZAM
Tas e U, 1RZBAMNE (39/87) X b Himsvi
I (48/87) DEBERE V. L LEFDHIFICILE
R RELTHS. HEEERMOREZ24
OB BRI >V THRT 5 &, 12H0= 2
—®r Y CKEREZTIT positively izd L < 1X
negatively IZJJSHER® B, TERHIRESZZHM
D& GEEPLOEBEANEZHFLTWS. 2
WTH IR BRI o R % 15(E o IR A M
DWTHR LS, 6D = 2 — v VITKIGAER
Bhe. FibhbIER L~ T EE OB b
FH»HOWMEAN SN L TH Y, KRRAHO

s 5 311

HETEEB T T WA EEEDE W Z L 253E
B o5, LRhEOBERRCT 5 B8
ONTHIFHD= 2 — v VRONWTH LD, &
BEMIEC W TOARIGE D, REEFMEE
A< P ORERBGOT LTRISER & 785 -
7.

4, RERECHBEKTHEERTRECS &
ETEE

PR, B O LRk, B, $AEM)
BRI 31 B AR SR ET PR R B CRE RS 72 B R
IARIEER > B ORETERE E D X 5 TR 2 30T
BEHDOFERD RS 5701, WEEE TR ORE
BRSNS OMECL - T, X5 REE
EZFEPEOVTRTERT o7, HaxDRBRE
RUERARER T &R 2 RARSH L 7 O RGBS 2> BT
HARTHOBERFMEEHRTS &, BERIE200C
TYERTERHR TIHED 34°C b ETTFHETS
Riix, TOTHRECIA L CRERBE T 5.
Lo L& SIT@HISET 5 £ 3570 L30°CoR]
TEOEEE Lnd DRI ESRILET LaTE
HRTHE L, ERER TR P T &L
WO EHMEEET5H. BERZ226C LA s
5 & CORERBFEIET 2R L, S DI
BIRA32CIT LRI EE EEHEELL. ZOR
DB EIRIE3 N LACCEE L. FT4bDb
7 TV 2> B OIREEIHH & AR > & DR
EEE R multiplicative /AR X TW5H D
DrREEND, DWW TREEE LR BTEEUR
TR OR T o RBREF AR, B
WNE 7 3 VEAKOBEET » 5 tyrosine
hydroxylase ¢ inhibitor ' & % «-methyl-P-
tyrosine (200 mg/kg) %5 L, BERZMHEOZE
TR 2 EIEE Uie. RIS 5550 IR B2
DI T 2D, ‘

35. BIEAIES O HER TERsMAl~ O B iE
BS #, KN #® Ouk B, )
T OER{TIIEATEEE (FC) ok TIL#
L, Fhgchglahs. Lids- THHIEIIEE
rEiR (R THEAMAIEF, LH) s U TRy
RE#FE 2 BN 5. v OREECEIHIFIK
T, LH BT 3 HOEER Ny, Noy N3 & xh
L IBE P 2L 5D, Nk 600Hz Bk
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BRI ST B fat o b 0T (EEEE ;
5m/sec) & 5. No 13§y 200 Hz, N3 13§y 100 Hz
ECIEL, ERSHgOM & X W ELT 55
B, FhEhs v 7 AED EPSP fisko b 0T
»H%5. LH BTl N, L PRRZb5. P
OV 4 msec THEMIARE I X » ML T
H5. T, LHHRNIZ X v FC TiHy3.3msec
THEBET B G mEE R X bhb. Riko P
Wi & DfHEIC X B > T Ao TPSP ik &
Hrbhb, Hi—=a—w ke, LH N
THRKTE e BB o OB RSN i & S Driven
M4, W71 o Non-driven 735%, HE4
209 Driven I 25 % . —J7, LH TR
Driven 7259, Non-driven J148%, M4)HI127%
¢ Non-driven Mo 584w, ZhoMflEhs
= a— B VOKEGH, GABA /) vy O
SORTE S & iz, FC 2 5 il bicu-
culline Cix7s <, strychnine TSN 7 v
7 ENFz, Lindio T2 Y & vt FC b LH A~
OIS LT 5.

36. A TRIER - R PR AR

KEHERE, Sof Lk, BB -

U TR PR T B P (VME) Al
DKL & OIPEENE B> Tl i o 7238, dikilt
VMH 7 & R B~ T3 % B E
R BE Sz DG, kAl B i o S
%’Ry‘%?ﬁﬂf\“f* 5 o b VMH 204U 5 & g

B B IR ST 5 2 Wik ool kil i i <

l’&&} A2 B ok, 500 Hz oo 2 gl ¢ 4 EE L
T 72, S O R A5 AT RS I i
Hik 03 - Fo. AOSRE M & TN < DMl o
BN - CHIAT 5 & 3 ~4.5 mm DX T}
2tk (Ny) B3GA L, v CHl—faikdl (Ny)
AN U, BRI S WA Lj, S5IC
5~ 7 mm DX THREE ORI S Ebh s
K E TR 2 B h Joo Hiem a e m Y
RS, Ny & o L, E bR
VAN TR US %0975“3;&;4{/: Bihie. L
L, EIFEROm oty 2 S o, 2 Opz
BRI B, PR DI T SD-Ro8 7 L
#z bbb, Fih, BREMCERSD, u%"f
i 450~~500 Hz o 250l iy 5 281 2 5%
2Btz B a5 VME 20 5 el 71

~FF7T 5 & o oM FEEIE R E 0 5 VMH ~E

ETHT 5= a— v VORERE Z B B, &
7o, bfTds X OV ATk o SR vE T EIASE PA
THRREZ T EnF 2 bh5.

37, LR FERSMAIET & IR EATEE R B ORI
TREHE—RE, AR, ANEPEAES EARE M,
KR (Juk, B, @ IR, BB
—vactily
TR PR T d SR T B MR (LH) 2 IRFERAT
U BT (OBF) WA "”H’Jmnf VI D fRHiE A
B D, F TR, Bz & OBF 23 i
TrfFmhicst L”C#mﬁflj@ﬁ%m, BT H LR ER
T d, BT L Cr A~ UIERITE - X 5
OBF = . —wm VS8 Lo LH flocsl+ 5%
%’r‘é‘iﬁf\‘i%f TS 2 i X b, OBF ofitfi{yi)
W S ERE R MRS L 72, OBF oJafe L7z fbin
“C“W{f, | LH e & % 300w TR ik o i 5878
L& ERFE D A S A 7 R R0 §k L, OBF &
LH i sk 2 i 4 mpey
oo F7- OBF iz b LH = o —w /@);;L
Wiz sh s & &k, OBF bk LH vk
ORHBERE 2T » T b L L BhE. —T,
OBF = o~ e LoS— L 05T i i A
FERIMZ AT & DD o o LH = o1 W Tl
Vo LTk 2t A b B 08, OBF = .
v S B L, 2o X S
OBF &= o—~w wdd LH il L
T e#Fz bbb, Lilkss OBF & LH
; ‘e»i,:fb OBF » 54k LH 2
Lz dh RS S N A

38, @MY LB iR & BLETHEF O BfR
JNEFECARE, RN R, B, G,
SRR (Giok, R, AR - Uk, IR,

ﬁ;’fw/..;j;;
BURFHSMILE (L) 12589 2 i~ ol
miuﬁbcw B 5 T % S e SRR

WG E s L BT (MC) = e —m
@ LH e 45 R s & 00 v oS — 40 LA
WIS E P, = o w v DH T X
YR O B s B O eSS 2 R T b
o, B X O LSS U CESE o RS



RRTHONRD 5. s LH & MC [ oOE
DT X » T U D CEIEES B &7
BRLEDTHSS.

39, X aASMERRIRIEA O P- & LU BRI
T

ANIFRAE, KR R (GIRA, B, ST
K, B, H—RE)

F = SRR & (LGB) ik P-fiimic i3 % I-
Hia & O AT OFESHE Sh T 5.
2T Pl s -l ok RRE < Sl s
P57 LGB = = — r VORRIIGESR &
CHRINE PN+ 585 (OT) s X CHENE
WOHLT, 18, 198 7x & ORIBChR 2R~ %
LT LGB = o —r vEARERE, 1) wWiho
AL ORI X - Th IPSP 2RTH (P-#mla)
&, i) WP OB ORI X THEMEER
I 2R (I-mla) AT & . Pl
17, 18k K IO W - 2> ORIz X b
IPSP 1267 LCilfipite R -3 27034k U fee —3F
28 OT BlKiC X - TH Y+ F Ak ONEFI R -3 1
253 IPSP BT B & & T 5 ThhWHanH
ol ThB P- & A EHR, ik &
OEFEE RS DI B RS> S AMUIRIR R P i
b5 P-filn & I-HfEic X 5 R E A mg s
HFETHZ ERHERLL.

40. BCRREBOEAMMEICOLT

TIEMIK, /DNEFER (BRX, B, o,
HRR BRI

I3k FE TV itk DIRILTE T & (T S DD D
PELODEMENSBENEHRE TV BHDT, B
TED I vk DI IEIEE) & BE 2 H o8 0 & 1
TR WEFRE O S (BRI tofntsx
Bha., T5&5vEAREREIC X 5O
W EC BRI EE RGNS SR Th b T
LD, T OBEUIEMER 1R E 2R OIERMY
REBCAY b5, L IRIEEGET) O H AR
Hgm it e i h, Bk ~<7 b EEE
0.5 &7 b, IEEWINE 0 IRE 2R, 2 %M
WIED D B CAEBI I EIRT L 2D, ZoR~y
bR OIRBIOREEEOE L 8B, £ LT, £
OHECHBEOBEST» (WEREINES V) B
JBEEA7 Y ADEIFEL B, TOEDRE

#k 313

Buc X DRI 0 Bk, 03 ol BIIEBIE 7
5. SN 5 F O/NR DL I & L6F 8 o
DB O 72 8488 (Or) & /2FHIH (Co) B fmisih
I DY EHIE T 2 kD, X5 e JEHO
IR 2 b skod Ao, TRUHER @ HVE M o 5 8
FIWERCRLEH LD, LrbERR L mY,
FIMIC XD « PIEBIDTHEL, XDVERE & 7t -
7.

4. BREABEDENHOOMEY XADEEE
IREBNC DT
VEREIRDD, ook W% (BiEK, 1B, o
B, PRI - G4k, REIE D)
MPHRZERE 4 21, T X40 cm PSS EFRER) 3 4
[, ZESEERTI 2 92k L1292 Sk ok o
FODOLER R-R HIFHSRIIOES £, WX
T EBTERER SRR L. Ak,
& O LT, Fh BT OMEIRS DR
BT 2T &, LAWVWIERHBDT, OKH:
W R-R R FRINC 1 XTEE K E O E Ry
EHL, HOBER ST 27 brzskd, 55
WIERTIE 1 OGS & BIHE 2 KE B0 B Dk 0
DAY bV GREL, T bOENRE & 15
B2 ke 7. FRBNEIISHIBRAT I, BT
2205, [HIERTERY O 5, BAEW TR EEL
7o IHHCGE VIR DY LTS, B AT 1045,
Bl 0605 Th o 7028, HMAEMMETR IV D
FLLHbh T

42. £ FORAMBRREMICKT ZIEERNIEE
BElcDT

R, ERERY (BRR, B, s,
HRR I EERT)

EHRA 8 & THEE 50 mm O h T 50 cm D
PEAED HERERIRE L6 L 5 v & & g T
5z, 10~20[EEk0% 8 # (0, On) X EHIEE
(Cs, Co) P BLEMREH L2 5B DRD 5 55k
FESF LI, 2 b DR DB D THINE: 1024 ms
il & Co30ELNE ZMRRFIC b Bk, BRI
Hi% DO BIIEET R AL T2 220~230ms oDk 7
Btk oikhiz o3 IR E S BH b 5 ikt
LT, SvALRBTIRIRE®D LN kD,
R DS » Tz, 4dms G0 @8 L5
REMOERFNE Vi, k=1,.2, 256 & 1,
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Vi & Vidr, =1, 2, = B0DMBRE(ES.

21T Vi & Vide ORDIOOREIDSA & 7]
KpsAioe B Sato ik TIFHMQELFEEIE (FL
PR Bk 228, o= 1THRKT, TOHR
BTN Uicts, AR S L, BT TIE
SR O UL BE TR E 7 v # AT &
DA<, TCHHERE D SIS ED
L, 447, 83, 1353 X 00 180ms THIAEZRL
Jo. LG, FR BB ENLO Ny, PN, o

1l

[, Ps, Ngojksy OTHEN & iRE—FH L7z

43, EEERICHTBEHROFHLICONT
Pl o SEME, RTERTE G RARHES,
Wi mw (OO, B, Bl e AU
S, HERPE - HEEEROR, R

o —Rd X Ok A (MGB) Ol = =
v OE PG B R E R A v LA
%, N TR (LINC-8) i 10 b #iat L a1y
e PST A b2/ 5 AME). == a—¥
VM G A B AV RRE ORI A
Bk LBk oiER L D x Lic, R
ER O R R TR R Y - 7 2R L, ¥
— 7 DRI = o1 Y ORSEE ST DA
FLEDMEE hESRL~6 7 Th o B
RS B = o YISOV T ORI S
DAV R O A2z LR DL
B, TEieow T RS Sh, =
o BV DRERRCICE O AL b VBSOS
B n L, FORETRIT S, = a—w Vi
el U VR e e S & VT EEBLL,
WblE Y v F A b s S Ak LTHELT
Wh Lz Hhh, MGB CRERGEE K~
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Japanese Journal of Physiology #B#iz cofusrkE

Vol. 25, No. 1 (1975)

1. Effects of low-sodium salines upon
the atrio-ventricular propagation of the
turtle heart, 1-15.

H A DEOBEERICHTIEF MY U LED
R

E. LOPEZ (Dep. Physiol,, Hospital Teodoro
México Gildred, S.S.A., México 14, D.F.)

2. The role of cardiac sympathetic dis-
charges during the pulmonary depressor
reflex, 17-28.

FZED B 4 U3 RE RS IC &1 DR BEE 0%
2

J. MiyAMOTO, T. KOBAYASHI and A. M.
MIYAMOTO (FARY =V, /MME % wAT
NTZx vy D FREwK, E, k)

3. Effects of antipyretics on normother-
mic rabbits, 29-40.
ERBERD Y £ ~OBEEIOER
N. MURAKAMI and Y. SAKATA (kK | T,
WML - ek, %, A

4, Mechanical responses to linearly rist-
ing currents in the red and white muscles
fo the silver carp, 41-50.

7 FOFREH & BRICHTDIBRERFBIC &
BUIRRLE

-T. YAMAMOTO (IUAEHE : JuK, [E, M)

5. The electric potential change of
internal membrane during propagation of
contraction in skinned fibre of toad skeletal
muscle, 51-63. )

A < B DRI HIBHER S &1 B IED
EHRICHE S NERROBREIC2NT

R. NATORI (HIR#L— : BEEKX, H—4H)

6. Effects of tonicity on the resting
tension in bullfrog ventricle, 65-78.

BERA T OBEHOBIERANCELIZFTRERE
DR

H. KAWATA and K. KAWAGOE (#[H i,
JIHESRIT : BRIk, R, M)

1. Excitatory potentials induced by
stimulation of the inhibitory axon at the
crustacean neuromuscular junction, 79-91.

o T AR R ORIBIC KB Y YU H =
BROpESHORE

T. HIRONAKA (GAFR¥HA : 7550k, 5, JEEE)

S

Vol. 25, No. 2 (1975)

1. Microphotometric method for mea-
suring the oxygenation and deoxygenation
rate in a single red blood cell, 83-107.

E—RMmik oM R s L CEBRFLEENEE
Boy& LSRR

T. ONO and H. TAZAWA (/B R, HR

fi < ek, FSIERE - WK, [, AEHE)

2. Excitability of crayfish giant axons
in sodium-free external media containing
hyerazinium, hydroxylamine, or guanidinium
ions, 109-122.

FRYDLLFVCHRD, ERSTCZTA, &
ROx> 73y, Hr=UzvhqF ViNEPIC
&ITBHF U A ERGRBROBRE

Y. IsHiMA and K. YUMOTO (GHR#E4E, %
KB WRERK, E, 40

3. Rod late receptor potential and
rhodopsin concentration of an isolated
frog retina, 123-133.

B T HSEE O AR ERESX Lo T
L URE

T. MATSUURA (R : KBk, BE, $—
A1)

4, Participation of mono- and polysy-
naptic transmission duringttonic activation
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of the stretch reflex arcs, 135-148.

MRS ENERCH T D EES L VS + T ARG
SORE

S. HOMMA, M. MiZOTE and S. WATANABE
CRIMZRG, RERm, b Tk, 5,
ZEHIL - AR, R, ARER)

5. Comparison of thermoregulatory re-
sponses in the Japanesé macaque (Macaca
fuscate) and the crab-eating macaque (Ma-
caca irus) during cold exposure, 147-152,

BABRBEO R VHFLENZ 24T ILOER
FRE RS O Pl

H. TOKURA, F. HARA, M. OxaDA, F.
MEKATA and W. OHSAWA (BAH4, FH %
L, WEZEEE, Bk, KR RK BE
.

6. Physiological comparison of the lon-
gitudinal and circular muscles of the pre-
gnant rat uterus, 153-164.

RS v FFEOREER S & UCHERH O LIS
AyLER, s Olo M OHERR

T. 0sA and T. KATASE (f& BW, Joili

WUk, M, A

1. Effects of ruthenium red, quinacrine
hydrochloride, ethacrynic acid and 2, 4-
dinitrophenol on the water receptor of the
frog tongue, 165-173.

NENERGEBFICHT BT =0 o5k, HBHE
f oy vk 2, -z b v /—ILOE
H

H. NOMURA (ki ¢ dadetlide, 2Rum)

8. Effects of short and long term exer-
cise on intracellular glycogen and fat in
pigeon pectoralis, 175-184.

N FHEEOMIBA S Y -4 vids LUBRIFE R
1246 L 1F 4 EHIRRETH 72 b I R HMET) O #28

G. H. PARKER and J. C. GEORGE (Dep. Zool.,
Univ. Guelph, Guelph, Canada)

9, Effects of magnesium and tempera-

ture during the recovery process from the
potassium contracture of the pregnant rat
myometrium, 185-199.

RS v FFERHOKIREEERICH KFET
AR T2 Lk L UREDOHR

T. OsA (& BRI : Juk, w22

10. Effects of prostaglandin E; on the
electrical property of the pregnant mouse
myometrium, 201-215. T

R Y AEHOBRWUREICELETIOR
25T 1w E OYHR

H. SUzUKI and H. KURIYAMA (854 %,
Fl Bk, B, )

11. An intermediate in the photolytic
process of extracted squid rphodopsin,
217-226.

1H0 K7Ly OREBERICET D RRIRE

Y. EBINA, N. NAGASAWA and Y. TSUKA-
HARA (B4 B, BIRED*, BRAS I
K, TELGHENE « BE,  fhHx - & , AR

12. The variation in thermoelasticity with
sarcomere length in frog’s striated muscle,
227-240,

N TV BRSO B & BRER OBk

S. MATSUBARA (FATR=H) « REHIER, =2k
H)

Vol. 25, No. 3 (1975)

1. An electrophysiological study of the
sacculo-ocular pathways in cats, 241-251,
s S ds ) B BRI O B A TRV ITSE
J. C. HWANG and W. F. POON.(Dep. Phy-
siol., Fac. Med., Univ. Hong Kong):

2. Cyclical effects. of triiodothyronine
on blood-free fatty acid and glucose con-
centrations in warm-adapted and cold-
adapted rats, 253-261.

FUE— FF Oz OREdS & UBRSHEIET v
b IR B G de U UL O — ZREICR &
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A. KUrROsHIMA, K. Dol and M. KURA-
HASHI (BB, LEIEE, AGET e
K, G

3. Effect of an increase in cardiac out-
put on the in vivo CO, titration curve of
mixed venous blood, 263-273.

EAsIRMo in vivo CO, FEiECT D
DRESHENOEE .

N. TAKANO and E. NAKANO (i50k T,
TF 2 s AR, IR, AREE)

4, In vivo lipolytic effect of glucagon
in warm-adapted and cold-adapted rats,
275-285.

FIUhT Y OREBEELCRAESFXIIC
Fl+% in vive TOMREIEER

A. KUurosHIMA, K. DOI, M. KURAHASHI
and T. OHNO (TES LRI, RIRIBE, HGE
KEFER ST (NG, —RR - db#ek, 3%
R AR LTI

5. Effects of Na' and K' on the resting
membrane potential of the rabbit sino-
atrial node cell, 287-302.

o4 £R BRI O L EAICK 5 Na*
#LU K" DIEH

A. NOMA and H. IRISAWA (BF[iFd, AR
e R, R, )

6. An alpha adrenergic mechanism in
the ascending reticular activating system,
303-316.

HITHBRARERICHTDI LI 2 7 K LS
U YHEREEEICONT
M. OHTA (CKHIHERY : ook, BR, 505—2:8)

7. Synaptic organization in teleost spi-
nal motoneurons, 317-331.

Za—-OYVEETEYFTRFERILONT

T. BANDO (WIIREGEE @ Wik, FLMET, BT

)

8. Responses to field stimulation of the
smooth muscle cell membrane of the guinea
pig stomach, 333-344.

ELE v FMEFEFICERD field FlEOMR

Y. ITO and H. KURIYAMA ({Rj&Ei2, Tl
WLk, th, ZRED)

9. Comparison between prostaglandin E;
and oxytocin actions on pregnant mouse
myometrium, 345-356.

HRT D R FEHICELIEFTIOR2 TS5V F
t VELUTFAFL b VRO S

H. SUZUKI and H. KURIYAMA (#iA< oF,
T ORE ok, th, 4REE)

10. Electrophysiological and mechanical
investigations on the dual action of pro-
staglandin E, in the pregnant rat myo-
metrium in vitro, 357-369.

IR v MFEHOBRFERL D UIC NG AR
BRETTORETTVFVE OHR

T. OsA and H. KURIYAMA (B T, ZEL
Bk, i, AREY

11. Two preferential conducting path-
ways within the bundie of His of the dog
heart, 371-385.

4 e RECHITDIZoDEET D HEER
AR

J. ALANIS and D. BENITEZ (Dep. Physiol.,
Instituto Nacioral de Cardiologia, Av. Cuauh-
téme 300, México 7, D.F.)

12. Effects of hypertonic urea solution
on the contractility of the bulifrog ven-
tricle, 387-399.

A TIDEEDOIIEECE KIETERRERZD
hER

H. KAWATA and J. HATAE (Ji[H  #, Ik
BITHIL : A, [R, k)

Vol. 25, No. 4 (1975)

1. Unit activity in somatosensory area il
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(S ) and tooth pulp stimulation in cat, 401-
415,

WERERBICIS S BRI B AR EF = o
— 0 OHE

Y. NISHIJIMA and Y. SAKATL (JGJ35073%, 6
B ZEIE bW 3R

2. Effects upon spindle discharges of
electrical stimulation of static fusimotor
fibers with doncomitant application of
muscle vibration, 417-433.

AL BT IR E SR & BIRT) O RhREHE R g
[cds & i"?%&%

Y. NAKAJIMA (P 55REds « T80k, [, #—
A

3. A method of analysis of the pul-
monary gas exchange system, 435-451,

A 2R DEHE T X — 4 O FEHRTE

M. MOCHIZUKI, S. NAKAJIMA and.T. Ko-
YAMA (I, ply R, ML LR
Jo, [E, ARER LR, JGTIE)

4. Inhibition of hypoglossal motoneurons
by stimulation of the jaw-opening muscle
afferents, 453-465.

BRI sk O MRS & B E T RETH = o
— 0 O

M, TAkAaTA, K. ITO and Y. KAWAMURA
(R 9, S , PRRES B,
AR

5. Difference in calcium content of
atrial and ventricular muscie, 467-479.

DBEELBEHOAN S Y LEHROERICOL
T

Y. FUKUDA (f{{HHE-M
A3

m‘

'»{gxi\: !}x, A e

6. Prefrontal unit activity during de-
layed-response and delayed-alternation per-
formances, 481-493,

RN LB RRIE AT > TWH % & & OR
BHFE= o — 1 v iEED

K. KUBOTA (A M 5 - 5ok, EEDD
1. Sarcotubular anomalous rectification
of frog sartorius muscle, 495-506.
HTIVRETANEEO REEST
K. TAKEDA (PTHHZA @ BN, H, 40

8. Properties of sarcolemmal delayed
rectification in glucerol-treated fibers of
frog sartorius muscle, 507-513.

&Y £ 0 — JLALIE H T L BT ARG OB R
FEOME

K. TAKEDA (PTIHAN @ BICR, #H, 40

9. Sarcolemmal slow conductance in-
crease of frog sartorius fibers during
hyperpolarization, 515-524.

NTNETHRHEFHOBIEIC L DBV
o & 23

K. TAKEDA (PTIHZ A 2 BVRA, #0H, =)

10. Thermal influence on palmar sweating
and mental influence on generalized sweat-
ing in man, 525-536.

b FOFEFEFICHT SR L 25 HR
Flosd S Ry R

T, OGAWA (Nl « Bdnpe-k, =0

Vol. 25, No. 5 (1975)

1. Physiological responses to whole body
bath and hot air exposure with special
reference to assesment of heat tolerance,
563-573.

£ BRI de L U IR 28 GO IR R 0 AR TERY RUS
@ M

S. Hory, H. THZUKA and A. INOUYE (i
RO 1 T P O D A T 1V R 1
B e Tk, IR, 2RME)

2, Effect of a high-fat diet on meta-
bolic responses to exercise, 575-584,

ENRIHE OB T DRI~ DR

A. KUROSHIMA, T. OHNO, O, HAYAMI and
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L FUINTA (BERIA, KEFIRES 7k
5%, BERATS QulEX, %4 - JeK
R T

K, ##

3. Effects of local anesthetics on frog
taste cell responses, 585-597.

A TS EIC 3T 2 BATREEOWR

N. ARAIKE and M. SATO (Ribicd:, ik
EHE - fBARK, B, 4EHE)

4. Separation of rabbit adrenal cells by
sedimentation at a linear gradient of
albumin concentration, 598-604.

7T UREREITERCLD VY FRIBH
(kb

K. ABE (Z{Hic—1 - Lk, B, Hi—4:2)

5. Effects of pH on the processes of
excitation-contraction coupling of bullfrog
atrium, 605-620.

g pH & T CBHOBREET - IUEER
Y. WADA and M. GOTO (FiT%E4:, BIESR
FeoJuk, B, 4R

6. Role of adrenergic receptors in the
central thermoregulatory mechanism of
the rat, 621-631.

RiRMEERIAEICS T D7 KL+ B iR
FHORE

N. FUKUSHIMA and S. ITOH (Fik5Efs,
FILK - bk, [R, G --sRE)

1. Pitch-synchronous response of cat
cochlear nerve fibers to speech sounds,
633-644,

FISEFE ORKE R ICEL Lo B—iR iR
DIEE)

K. HASHIMOTO, Y. KATAYAMA, K. MURA-
TA and I. TANIGUCHI (JfiAc ==, Joljdars,
R~ 2ol GRETEmk, DT -
HERF)

8. Control of pituitary funtions of syn-
thesis and release of prolactin and growth

hormone by gonadal steroids in female and
male rats, 645-658.

MHES v NTEEEEE (RERLVEV LTS
O35 5F yO/KENH) OHRIVEVICEBHA
&

K. YAMAMOTO, K. KASAT and T. IEIRI
(LA 3, SHEAS, FAFER BEEL N
ST, ARER)

9. In situ papillary muscle preparation
and some basic contractile properties, 659-
664.

In situ JLEERRIEA & E QIR

H. SUGA and Y. NUMAO (¥ 7hZ, HREZ:

200k, [E, 4RH)

Vol. 25, No. 6 (1975)

1. Effects of chainging levels of glu-
cocorticosteroids on heat exposure in
rabbit, 665-676.

WEINFIRTOM FORDPEL NILE(L
NEEEEHOLERICCELIFZFTHE

I. CHOWERS, N. CONFORTI, and E. SUPER-
STINE (Lab. Exp. Endocrinol., Dep. Med., Hada-

gsah Univ. Hosp., Jerusalem, Israel)

2. Effects of magnesium ion and tem-
perature on the phasic and tonic contrac-
tions of the potassium contracture in the
pregnant myometrium, 677-691.

5y MERTEHOKEEICIKIEFT Mg 1+
UHEIVREDYR

T. 0sA (B B : ok, #, 43

3. Caffeine-induced potentiation of twit-
ches in frog single muscle fiber, 693-704,
ATz A VICEDH T B—EEHED BINHEHE
TR
T. YAMAGUCHI (limgesds - PRI EOK,
)

4, The role of the positive dynamic
current on the action potential of cardiac



322 Jap. J. Physiol. $§8kFw7C OFZIPER

Purkinje fibers, 705-717.

DT+ TIFHOTEHEM IC & (T B po-
sitive dynamic current O1&ZE|

M. HIRAOKA and M. HIRAOKA ([ B 1,
PR - TR A, WEUE RBRAR)

5. Changes in contractility and calcium
binding of guinea pig t:aenia coli by treat-
ment with enzymes which hydrolyze sialic
acid, 719-732.

/A5 28—ERIBIC LD EINE v MEGHR
DOIiEEE Catt A MOELL.

Y. ISHIYAMA, H, YABU and E. MIYAZAKI
(Emw, # B, EEHEE LI, AEH)

6. Effects of norepinephrine and thy-
roxine on the turnover rate of plasma free
fatty acids, 733-746.

Jilk g i Lok I E L dif (b o e o Ao
Er7UveE4 0% v OME

K. MOrIYA, H. MAEKUBO, K. HONMA and
S. IroH (FR#r L WALk, AW, g
[ 307 QS [ N O D UL

1. Effect of dantrolene sodium on ex-

citation-contraction coupling in frog skele-
tal muscle, 747-758.

NIV BIER O BEINEE B 2 % 4 5 dan-
trolene sodium DR

M. TARAUJI, N. TAKAHASHI and T. NAGAI
(S 5, TN, AEEDd - fLrE, 4k
)

8. Electrical and mechanical properties
of longitudinal and circular muscles of the
guinea-pig ileum, 759-773,

T E v MEBHRG S REFOTRRY, B
B

H. SUZUKI and H. KURIYAMA (#3749,
Tl ORE Lk, fhi, ARED)

9. The effect of procaine on the me-
chanical and electrical activities of the
smooth muscle cells of the guinea pig
urinary bladder, 775-788.

BBy MEBERGHEIE OME, BRIE
Bcxddd T ah4 » ok

S. KURIHARA (T fik : 240
)

P/ pdcy
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