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Binomial analysis of spike response

Toshikatsu Yokota (Department of Physiology, Hokkaido University School of Dentistry)
A statistical method to analyze effects of stimulation upon spontaneously firing spike

activities has been introduced :

For analysis, an equal interval of time 4 is considered for the pre- and post-stimulus
periods. It is assumed that one sweep is independent of another. Then, the total number of
spikes in the pre-stimulation period (4 pre) and the post-stimulation period (4 post) are
counted in each sweep and results are summed over all sweeps.

The null hypothesis is that the number of spikes in pre equals the number of spikes in

post. Namely,
Pr(d pre)=Pr(d post) = %

For the facilitatory response, the proposed alternative is that Pr (4 post]> % against the

null hypothesis. Where the total number of spikes in the whole analysis period equals N,
the probability of number of spikes in 4 post (x) to be y or more under the condition of the

null hypothesis is given by

o N1 1\¥
Priz=y) ‘xgr m'_(7>

This can readily be obtained from the Tables of the Cummulative Binomial Probability
Distribution (Harvard University Press, 1955). If this is significantly small, the null hypothesis
is rejected and the spike response is considered to be facilitatory.

For the inhibitory response, the Harvard Tables can also be used, although the proposed

alternative is that Pr{4 post]<%
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Dot display of responses of a single neuron in retrosplenial cortex of a squirrel

. monkey to flash light. The results of binomial analysis of the responses are given in Table 1.

Table 1. Binomial Analysis of Fig. 1
Sweep | Number of Spikes in Each Sweep | Cummulative Associated Probability
No. Apre | Apost | Total apost | Total via Harvard Tables
1 1 3 4 3 4 .31250
2 1 4 5 7 9 .08984
3 0 2 2 9 11 .03271
4 0 2 2 11 13 .01123
5 0 1 1 12 14 00647
6 0 2 2 14 16 .00209
7 2 4 6 18 22 .00217
8 0 3 3 21 25 .00046
9 [¢] 2 2 23 27 .00016
10 o 1 1 24 28 .00009
S11 [¢} 4 4 28 32 .00001
12 ] 2 2 30 34 .0C000
13 0 3 3 33 37 . 00000
14 0 2 2 35 39 . 00000
15 0 4 4 39 43 .00000
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Table 2. Significant Facilitatory Response
Number of Spikes Significant Response
in Control P.,E.<0.05 P.E.< 0,01

(0] 5 7
1 7 10
2 9 12
3 10 14
4 12 15
5 13 17
6 15 19
T 16 20
8 18 22
9 19 24
10 20 25
11 22 27
12 23 28
13 24 29
14 26 31
15 27

16 28

17 30
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Fig. 2. Responses of a Group Ia fiber to
single shock stimulation applied to motor cortex.
The fiber belongs to a muscle spindle of a
forelimb extensor muscle in a cat. The stimulus
is a 0.2msec square pulse of 1.6mA. The
stimulating electrode is placed on the surface
of the motor cortex. Polarity is surface positive.
Table 2 reveals that the responses are signifi-
cant and facilitatory.
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Reexamination on the normal values of the concentration of
sweat constituents

Kimio Tkai and Hiroko Kozawa (Department of Physiology, Nagoya City University
Medical School, Nagoya, Japan)

Concentrations of the sweat constituents were compared between the sweat collected with
the filter paper method and the sweat collected with the mineral oil method.

1, Only minimal amounts of urocanic acid are present in sweat collected with mineral
oil method whereby the sweat-epidermis interface can be minimized or perphaps eliminated,
meanwhile large amounts of urocanic acid are found in sweat collected with the filter paper
method whereby the sweat-epidermis interface is free. The amount of urocanic acid leached
from non-sweating skin with wet filter paper in contact with the epidermis is similar to the
amount recovered from sweat collected by the filter paper method. It is therefore concluded
that urocanic acid is not a true constituent of sweat but rather is eluted from the epidermis
through a sweat-epidermis interface.

2. Sodium, potassium, chloride and urea concentrations revealed no significant difference
between the sweat collected by the mineral oil method and the sweat collected by the filter
paper method. It is therefore concluded that sodium, potassium, chloride and urea are the

true constituents of sweat and not eluted from the epidermis.

FORSBEOHEIE, ThETELLT
AR B ERE CIERI T 5 & ShTAV
BRTETCAD29, LpLlZolkcir—E
AT TN CREICHEE T 5 LB O
B ERORS EMHT 370, ERORS BT
DESTEENDBENED D (i)

—% Brusilow (1965) itk s THEH5 & h 7z
anaerobic sweat collection techniqued (I %5
NVFEANE) RV L, FHLBEOMcEEE
IR & 72 2 b¥EE RICErh RO
, RiJE L ot tangentially T, FLA Y
BHRTEBZ LV LTIV, LEB S TEREEDOR

%ﬁﬁﬂ?éﬂ%ﬁ%%ﬂ?é%ﬁ%kbrm'

BEEELONS.
ZHE0—N (#H) BX U Brusiow 3tk
BHRETHES A, FOEERS L Eh T

urocanic acid AAIXFAFANETCHIET S

LIK/NETHHZ L BIEL, Fomy

* A BT ARRESIE 1 AR
CHAFN444E 8 23 A 321D

{J. Physiol. Soc. Japan (1969) 31, 700-704)

W ERCREENER, FEOLOIREIEER
Tk ) BIFERE) OB L0220 T
X, ZhoOEFEIHES NS X EFEED
HBZLERRLED, 4[E% urocanic acid
LHEELT Na, K, Cl 38X urea DEIEE

S, EBHEL S X TAAFANVETRSPEPIT

DV THRE LTz,
il B

—RIRTRE R U RRBMEA) &R s
17, A—RBECER e IV K (1%) %
F—ERARE T, F—wHE BEx#m%X L 01
mA/em?® 10 min), 304344 i —{l2s b IBHEERIC
X BETF, MR D IR T A A MBI L BER
HafT o

IRTNFANERE S TR (BEL) ©
EREE»D, IFx It AnLikicEd i
FREOCRECL > TREICOHETE 20T,
Z ORI 2 pH 7.4 O BEERIREK TEREL0
BERRL, —FHEERITFERIEShE LHI



8 - DR

PH 7.4 0 BEERIE T & FRESE ICHEA LU T
21T, 2 h b 10RO HgK i o v
T, 277 mp BT 3REEEZHIE L urocanic
acid DOEELFHE L.

Urea OEEZFRBEKIC & 5 10EFHRIEX
kH#% % diacetyl monoxime |z &V %6, 1T
540 my THE LY, Cl #EE i diphenylcarbazone
C X 5%E% 520me CHIEY, Na 8 X 0K
100 TG & 71— adh b A— &
~E v THRE L. '

X R B

A. Urocanic acid

EIMRLZ LAIcRoh5mL, 1Bk
THEDIFOIOEMHIE L, I XTI ANV
THRD T OLOERIIKIL, FED A7 bV
LAERTH, 21Tmp i BT 53— 7 % ikt
5L, IXTNFANETED IIFO urocanic

Photo. 1.

Comparison of the two different sweat
collection techniques (Filter paper method in the
right uooer thigh, and Mineral oil method in the
left upper thigh).

FORGREEREOHER 701

acid OPEE, JBHKIETE © 2 {FOFI10%ic
WER. BlRCESh3<, BRETO
urocanic acid JEERB L VI X FNVFA NVETD
urocanic acid JEEEIX% h # hEH 5.44+2.13
mg/dl 3 L% 0.76+0.52 mg/dl THED [ iz

FILTER PAPER

0.7 1

0.2+

0.

~] UNDER OIL

230 ' 250 ' 270 ' 280 ' 30 ' 330

Wave Length mp
Fig. 1. Absorption spectra of sweat diluted in
phosphate buffer (pH 7.4). Solid line : Sweat collected

on filter paper; Dotted line : Sweat collected under
oil.

Table 1. Comparison of the amount of urocanic
acid in sweat collected on filter paper and under
mineral oil (mg/dl)

i e Under ol P poper)
7.13 0.62 115
3.72 0.37 10.1
271 029 9.3
9.60 1.80 5.0
6.48 0.20 324
5.89 1.09 35
3.74 0.83 45
4.25 0.22 19.3

Mean 5.4442.13 0.7640.52 11.9
Difference : Highly significant
p>>0.005



702

T OB REER EOT R

356 o /NR
BB 2 I DA b e (p>0.005). L, 5 REREE (150) 0RKOEE

1 fl4E DT E DD range 1% 3.5~32.4 T 8 {5
DEENE 11.9Th »7z.

Wiz pH 7.4 O RERRIRER 0.2ml Tfafnl/z
W ZHE (< 5C) P oA DRNE < B A

09

NON-SWEATING SKIN

08 4

07+

0.6 4

Density

0.5

04+

Optical

0.3

0.2+

0.1 4

T T T T
2%0 3o
Length mp

T
270
Wave

T T
230 250

Fig. 2. Absorption spectrum of eluate of the
filter paper recovered from non-sweating skin.

Table 3.

CHALT, TOLEEREE=—VTH-T
Koy DFEEEBIE L, 305%ICIEKEEL T
1.8 ml DEERIEEL (PH 7.4) THiIH 35 &, #
WD 2AR7 bvaiph pHT7.4 T 27Tmp 1
BKBI % 5 + % urocanic acid RFEES
(55 2[), ZoRITWHIEIL L - TEDLITIC
EEhn5 urocanic acid DEICIFFE L (8
2 ).
B. Na, K, Cl XUt urea

Table 2. Comparison of the amount of urocanic
acid in sweat collected on filter paper, and that
recovered from non-sweating skin (pg)

Non-sweating skin

Sweat
Volunteer Cadaver
15 9 9
10 10 8
8 10 10
12 8 6
9 12 : 6
4 10 11
10 6 14
14 14 10
Mean 10.3 9.9 9.3
n=8) ,
Difference Not significant Not significant

p<0.05 p<0.05

Comparison of sweat sodium, potassium, chloride and urea concentrations in

two different sweat collection methods (Filter paper and mineral oil)

Urea (mMol/1) Na (mEq/1) K (mEq/l) Cl (mEq/1)
Filter Mineral FP  TFilter Mineral FP  Filter Mineral FP " TFilter Mineral FP
paper oil MO paper oil MO  paper oil MO paper oil MO
1. 4.8 48 1.0 535 64.5 0.8 59 7.0 0.8 69.0 70.0 1.0
2. 10.9 8.7 1.3 27.0 29.0 0.9 45 4.8 0.9 45.0 42.0 1.1
3. 8.8 7.9 1.1 325 29.0 1.1 4.3 5.0 1.0 47.8 452 1.1
4., 9.8 9.1 1.1 32.0 40.0 0.8 5.0 6.4 0.8 40.8 50.7 0.8
5. 5.6 6.9 0.8 65.0 725 0.9 5.1 5.7 0.9 64.8 59.2 1.1
6. 12.3 13.2 0.9 255 23.0 1.1 5.3 5.0 1.1 332 355 0.9
7. 8.9 10.2 0.9 50.0 60.0 0.8 4.6 5.7 0.8 62.0 59.2 1.1
8. 10.9 108 1.0 29.7 29.0 1.0 4.8 54 - 0.9 50.1 64.8 0.8
Mean 9.0 9.0 1.0 394 43.4 0.9 5.0 5.6 0.9 51.6 53.3 0.9
SD 2.4 24 13.7 18.1 04 0.7 11.7 11.2
Not significant Not significant ~ Not significant Not significant
Difference p<0.05 p<0.05 p<0.05 p<0.05



38R « /MR

BRRETEDIITL I XTI NVETED
7o Na BEOTLLIIE 3RIcABhBL,
ZNFh 39.4+137mEq/l 35 X % 43.4-+-18.1
mEq/l CHEOHICERPELBD & 1 75 2
o7 (p<0.05). 14140 NajBEEIC BT 3 HH
DD range % 0.8~1.1 CHEHO.9TH - 7=.

FEOKRECRT 2 EHIE IRCABN
< ENZHIERK % © 5.0+04mEq/l I X%
FNFA N T 5.6+07mEq/l THEDEIX
RO LNE 57z 0<0.05). 1FEOKEE
BT BFE DO rage 1x 0.8~1.1 TEH 0.9 T
& -7z,

WE O Cl JBEICBT 2 EHIE 3IRICHD
B ZhZhigikiE < 51.6+11.8mEq/],
IRTNFA NV EET 53.3+11.2mEq/l THE
DEFBD BN 2 o 72 (p<0.05). 1 4F4ED
Cl i 81 3TGH DHD range 1% 0.8~1.1
TEH09TH 7z,

W D urea JWEICRBIT 5 EHILE 3 RICH
bh ik th £ hififsT 9.042.4 mMol/l
RRFNAANET 9.0+2.4mMol/l CHEZD
ZIERRD SR h 57z (p<0.05). 1 fil4ED urea
BERIC I BHHE O B © range 1% 0.8~1.3 T
S[Z;{:L—J 1-0'(“31") ofC.

TREET SR TEDTFL, X5
NFANVETHED T L Oficik Na, K, Cl 3
IO urea BEZE L THEDOEIZRD b
» 7z (p<0.05).

% %

(1) EEITFTIEN B 2 &tk 5T RERSY
EHH T 2 WO R EVEREC LS 5 T
W 7o FFIC i K E urocanic acid 3 &,
— 5 & B L ol E B OREICHED I &
FIEANETED TSR (EREORN
1095) o wurocanic acid L2y E iz v 2
L.

(2) BEAEEIECIRDL LIEBREET L v A
VW R B BEAT LT urocanic acid % LR b
HLU TH 3L, EHRETEDAFD urocanic
acid JWEfE & @ EFEI MRS B Z L.

TF OB IR EIEH [E DT AT 703

(3) Urocanic acid it FOEEr LS R
B LStic, FHRER L o O —RERE
PobREER TS Z 210,

(4) ¥Fiz urocanic acid BEENTV3 LT 5
BAZORPEIDIDIDID Y, FRCFLEELD

 EMEPLTHECEDLNTVE I L.

P EDHEENS urocanic acd 1 X{FDERRS T
Fe, e bR oz, ER»HHF
PrciiishizboErzbh 5.

—J, TOEZHFT, FONa K, AR
urea ZRFT 5 L, @BREBEL IR TN
#He TR EROERSOBEICEEOEIRZRD
bhisrolz. Led T, Na, K, Cl 8L
urea i¥, b &b EFOHIHFEL EEP O 135
EBITL T ARVWLDLELTI V.

L2 U7 2d b JEEMRYE O iz ik urocanic acid
DL, FTEHRFORS TR AL TS, kEoh
KEERTWS iz, RREFL OBMED
FEO RBTETRTPRBIT L CHOES &
RT3 LORHDZLBIEEENBDT,
BF7I/8, @, 7v€=7, &I,
HBVEVEZOWTRERTH S,

= #

L fEkEe LTEBRETHESH, FORR
e LTHREES T Tz urocanic acid 1, 7F
LR oBMEPRL X O RETE (x50
FANEE) TEDHITFORIIIIZL A SRS
Nig . e, BEEEEEIR CIHS LiciBe 3%
FLTORVEECATS &, BRETHED
TcFoRicE £ s urocanic acid 2i1E & A ¥
FESHEHEEN S, L7 5T urocanic acid
BICHITF DRy Tikie <, & LB & oEflic
Lo TEEPbFFICHHEhZbDLEZD
na.

2. 7T» Na, K, Cl B L 1F urea EE Iz o
TERELEI AT VA A NEEFRBLTRS
&, MEOHCERNEIR DAV, Lic
BoT Na, K, Cl B Furea iy &b LiFD
TICFEL, EEPOHEELLLOTRAEVE
Ezbhb.
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Effects of nicotinic acid on plasma free fatty acid level
and basal energy metabolism in man

Katsuhiko Doi, Akihiro Kuroshima and Shinji Itoh *

Department of Physiology, Hokkaido University School of Medicine, Sapporo

In our previous study we found different patterns
in the relation of BMR to plasma free fatty
acid (FFA) concentration between Japanese and
AinuD. The former group showed a positive
correlation, while the latter a negative correla-
tion. The observation suggested an increased
capacity of Ainu to oxidize fatty acids. It is
evident that the plasma level of FFA depends
on the rate of FFA mobilization from fat stores
and the rate of FFA removal from the blood or
the blood or the oxidation of FFA. When the
mobilization of FFA is inhibited by nicotinic
acid?34), the plasma FFA concentration may
reflect the rate of removal from the blood.
Therefore, after administration of nicotinic acid
different patterns of BMR in relation to plasma
FFA concentration are expected to be observed
between Japanese and Ainu. The present
investigation was carried out to elucidate this
point.

Tixperiments were made on two groups of
healthy male subjects. They were 8 medical
students in Sapporo aged between 21 and 23
years and 10 Ainu in Asahikawa aged between
20 and 34 years. In the morning before break-
fast under basal condition expired air was
collected in a Douglas bag and analyzed for
O; and CO, by employing a Scholander micro-
gas analyzer. Blood was withdrawn from the
antecubital vein and plasma concentration of
FFA was determined by the method of Itaya
and Ui®. Nicotinic acid was given in an oral
dose of 200 mg. Sixty minutes thereafter deter-
mination of basal energy metabolism was repeated
and plasma FFA concentration was measured
30, 60 and 90 minutes after the administration,

The administration of nicotinic acid in fasting
subjects caused a pronounced fall of the plasma
FFA level. The lowest level of the plasma FFA

* LEBE - BERNL  FRER : LlEXF
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occurred 60 minutes after the administration.
Changes in BMR, RQ and plasma FFA 60
minutes after nicotinic acid were summarized
in Table 1. As seen in this table, the marked
decrease of the plasma FFA concentration was
associated with a decrease in BMR and an
increase in RQ. Although Havel et al®
reported that.the basal energy metabolism was
not altered by the lowered levels of FFA after
injection of nicotinic acid, a significant decrease
in BMR was observed in our subjects.

In the above table no substantial differences
in the changes produced by nicotinic acid
seemed to exist between Japanese and Ainu.
However, when the values of BMR were plotted
against those of plasma FFA concentration, a
striking difference in the relationship was
demonstrated between the two subject groups.
As shown in Fig. 1B, in, Japanese the values
after nicotinic acid fit on the same regression
line as obtained with the values at rest. On the
other hand, in Ainu the values after nicotinic
acid showed quite different distribution from
figures at resting state. As illustrated in Fig. 1
A, a significant negative correlation was obtained ;
that is, in subjects who showed relatively high
metabolic rate plasma FFA level was low,
while subjects with low metabolic rate showed
relatively high plasma FFA level.

A number of investigators?® indicated that
the rate of FFA oxidation depends primarily
on its plasma concentration, and this was the
case in Japanese. However, in Ainu plasma
FFA is likely to be oxidized effectively even
when the plasma level is low. Together with
our previous findingsD?1OIDI2)  the present
results indicate a higher rate of fat metabolism
in Aluu.

This study was supported .by a grant from the
Japan Society for Promotion of Science (M-8).
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Table 1. Effects of nicotinic acid on BMR, RQ and plasma FFA
BMR Cal/m?<hr RQ FFA pEq/l
Japanese (8) before 371+ 67 0.82+ .009 4214486
after 33.94- 52 0.86+ .012 2384+16.1
p <0.01 <£0.05 <0.01
Ainu (10)  before 39.2+ .73 0.83+ .006 310+53.0
after 33.9+1.09 0.87+ .010 180227
P <0.005 <0.01 <0.05

Mean+S. E. Numbers in parentheses indicate No. of subjects.

A
B
45 o
= o o © ;‘E' T °
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N‘E 40 ® o] o © E
3 a5l
3 . ° S ¥ Y=0.0136X+31.03
S 351 ¢ °%, r20.80 (P<0.001)
s o Y:-0.29X+381 @ 30-
@ 391 ° r=0.62, P<0.05 | \ | | |
| [ ! , ! 200 300 400° 500 600

{ .
100 200 300 400 500 600 PLASMA FFA, pEq/I

PLASMA FFA, pEq/!
Fig. 1. Effect of oral administration of nicotinic acid on BMR in relation to plasma FFA
concentration. Open circles represent values before nicotinic acid and closed circles 60 minutes
after the administration. A : Ainu, B : Japanese
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Appearance of an after-hyperpolarization following the action
potential after a long period of rest in the bullfrog atrium

Takehiko Saito and Ichiro Tanaka *

Department of Physiology, Tokyo Women's Medical College, Shinjuku-ku,

Tokyo, Japan

In the previous paper®4, it has been reported
that the action potential of the rabbit atrium
takes a different time course by varying the
stimulus frequency for an extremely extended
period and this finding seems to be related
with a long lasting after-potential following
each preceding main action potential. In the
frog atrium, similar experiments have been
attempted to determine whether the configuration
of the action potential and the after-potential
would be affected by the preceding stimulus
condition. The changes in the shape of the
main action potential were already described in
the previous report?, while those of the after—
potential were studied in the present experi-
ment.

Preparations used in the experiment were
strips of the bullfrog atrium with no spontaneous
activity. They were immersed in Ringer's
solution and stimulated by short square pulses
through a coaxial electrode. Transmembrane
potentials were recorded by means of suspended
micropipettes filled with 3M XKCl and a
transisterized preamplifier. The potentials were
led to different vertical axes of a dual beam
CRO via two D. C. amplifiers of different gain.
Horizontal sweeps of the upper beam were
triggered by stimulating pulses in order to
record the entire action potentials. The lower
beam remained as a stationary spot to record
the potential changes during the diastole at a
higher amplification. Both potentials were
recorded on a continuously moving film at a
slow speed. The composition of Ringer’s solu-
toin was NaCl 112mM, KCl 2mM, CaCl, 1
mM, NaHCO; 1.4mM and glucose 11 mM.
Experiments were carried out at 20°C.

A family of records obtained from a single

* REREE  HF—ES : AT RER AN
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cell is shown in Fig. 1, A and B. After keeping
the preparation at rest for a long period, the
conditioning stimulation (30 shoks/min) was
delivered repetitively for 5 minutes. Fig. 1, A
shows the action potentials recorded during a
period of intermittent stimulation following the
conditioning stimulation. The action potential
and its repolarization limb elicited by the last
shock of the conditioning stimulation are
indicated by arrows in Fig. 1, A. A single
stimulus was given at 10, 30, 60 and 180 sec
after the cessation of the conditioning stimula-
tion. As shown in the lower trace of Fig. 1, A,
the resting potential was gradually increased
for about 180 sec after the termination of the
conditioning stimulation. An after-hyperpolariza-
tion appeared and enhanced with changes in
the antecedent action potential, “increase in
the magnitude and decrease in the duration”,
in accordance with the sequence of stimulation
(see upper and lower traces). Appearance of
the after-hyperpolarizing phase following each
action potential was one of the characteristic
features during this period. The amplitude
and duration of this potential obtained at 180
sec rest were about 1.5mV and 5sec respe-
ctively.

At 8 minutes after the cessation of the
conditioning stimulation, a train of repetitive
stimulation lasting for 90 sec was started at the
rate of 30 shocks per minute. Changes in the
shape of the potentials during this period are
shown in Fig. 1, B. Every fifth action potential
following the first in the upper trace was
recorded in order to prevent confusion in the
record. During the repetitive stimulation, the
action potential decreased gradually in amplitude
and increased in duration (see upper trace) with
a diminution of the amplitude of the after—
hyperpolarization (see lower trace). The initial

. membrane potential of each action potential was

shifted gradually toward a more depolarized
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Changes in configuration of action potential (upper traces) and after-potential

(lower traces) of the bullfrog atrium by varying the preceding stimulus condition. A and B
are parts of a continuous record obtained from the same cell. The horizontal sweep of the
upper beam was triggered by a stimulating pulse, and that of the lower beam was remained
as a stationary spot. They were recorded on a slowly moving photographic film. The main
action potentials on the lower trace were not within the oscilloscope screen because of
higher - amplification. A : Effects of intermittent stimuli given at various moments after
cessation of the repetitive stimulation (30 shocks/min). The potentials shown by arrows are
those elicited by the last shock of the repetitive stimulation. B : Effects of a train of repetitive
stimulations of 30shocks per minute. The action potentials shown in the upper trace

represented every fifth one during the repetitive stimulation.

level. The diminution of the resting potential
induced by the repetitive stimulation was about
2mV. Changes in the action potential con-
figuration and the resting potential after the
cessation of the repetitive stimulation were
similar to those as shown in Fig. 1, A. The
action potential obtained at 120sec after the
cessation of repetitive stimulation is shown in
Fig. 1, B.

Similar findings have been also obtained in
the rabbit atrium and frog ventricle (unpublis-
hed data). The action potential of the cardiac
working muscle fiber kept at rest for a certain
period seems to be generally followed by an
after-hyperpolarization. This after-hyperpolariza-
tion is considered to be similar to that of the

pacemaker cellD, but much smaller in magnitude
and in gradient. When the cardiac working
muscle is stimulated repetitively at a normal
heart rate, this after-hyperpolarization is gra-
dually depressed.
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Effects of nicotinic acid on plasma free fatty acid level
and basal energy metabolism in man

Katsuhiko Doi, Akihiro Kuroshima and Shinji Itoh *

Department of Physiology, Hokkaido University School of Medicine, Sapporo

In our previous study we found different patterns
in the relation of BMR to plasma free fatty
acid (FFA) concentration between Japanese and
AinuD. The former group showed a positive
correlation, while the latter a negative correla-
tion. The observation suggested an increased
capacity of Ainu to oxidize fatty acids. It is
evident that the plasma level of FFA depends
on the rate of FFA mobilization from fat stores
and the rate of FFA removal from the blood or
the blood or the oxidation of FFA. When the
mobilization of FFA is inhibited by nicotinic
acid?®®9, the plasma FFA concentration may
reflect the rate of removal from the blood.
Therefore, after administration of nicotinic acid
different patterns of BMR in relation to plasma
FFA concentration are expected to be observed
between Japanese and Ainu. The present
investigation was carried out to elucidate this
point.

Experiments were made on two groups of
healthy male subjects. They were 8 medical
students in Sapporo aged between 21 and 23
years and 10 Ainu in Asahikawa aged between
20 and 34 years. In the morning before break-
fast under basal condition expired air was
collected in a Douglas bag and analyzed for
O, and CO, by employing a Scholander micro-
gas analyzer. Blood was withdrawn from the
antecubital vein and plasma concentration of
FFA was determined by the method of Itaya
and Ui®. Nicotinic acid was given in an oral
dose of 200 mg. Sixty minutes thereafter deter-
mination of basal energy metabolism was repeated
and plasma FFA concentration was measured
30, 60 and 90 minutes after the administration.

The administration of nicotinic acid in fasting
subjects caused a pronounced fall of the plasma
FFA level. The lowest level of the plasma FFA
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occurred 60 minutes after the administration.
Changes in BMR, RQ and plasma FFA 60
minutes after nicotinic acid were summarized
in Table 1. As seen in this table, the marked
decrease of the plasma FFA concentration was
associated with a decrease in BMR and an
increase in RQ. Although Havel et al®
reported that the basal energy metabolism was
not altered by the lowered levels of FFA after
injection of nicotinic acid, a significant decrease
in BMR was observed in our subjects.

In the above table no substantial differences
in the changes produced by nicotinic acid
seemed to exist between Japanese and Ainu.
However, when the values of BMR were plotted
against those of plasma FFA concentration, a
striking difference in the relationship was
demonstrated between the two subject groups.
As shown in Fig. 1B, in Japanese the values
after nicotinic acid fit on the same regression
line as obtained with the values at rest. On the
other hand, in Ainu the values after nicotinic
acid showed quite different distribution from
figures at resting state. As illustrated in Fig. 1
A, a significant negative correlation was obtained ;
that is, in subjects who showed relatively high
metabolic rate plasma FFA level was low,
while subjects with low metabolic rate showed
relatively high plasma FFA level

A number of investigators”® indicated that
the rate of FFA oxidation depends primarily
on its plasma concentration, and this was the
case in Japanese. However, in Ainu plasma
FFA is likely to be oxidized effectively even
when the plasma level is low. Together with
our previous findingsDIOID1D  the present
results indicate a higher rate of fat metabolism -
in Aluu.

This study was supported by a grant from the
Japan Society for Promotion of Science (M-8).
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Table 1. Effects of nicotinic acid on BMR, RQ and plasma FFA
BMR Cal/m?+hr RQ FFA pEq/l
Japanese (8) before 371+ .67 0.824+ .009 4211:48.6
after 33.94 52 0.86+ .012 238+16.1
P <0.01 <005 <0.01
Ainu (10)  before 392+ .73 0.83+ .006 310+53.0
after 33.9+1.09 0.87+ .010 180+22.7
P <0.005 <0.01 <0.05
Mean+S. E. Numbers in parentheses indicate No. of subjects.
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Fig. 1. Effect of oral administration of nicotinic acid on BMR in relation to plasma FFA
concentration. Open circles represent values before nicotinic acid and closed circles 60 minutes
after the administration. A : Ainu, B : Japanese
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Appearance of an after-hyperpolarization following the action
potential after a long period of rest in the bullfrog atrium

Takehiko Saito and Ichiro Tanaka *

Department of Physiology, Tokyo Women's Medical College, Shinjuku-ku,

Tokyo, Japan

In the previous paper®9, it has been reported
that the action potential of the rabbit atrium
takes a different time course by varying the
stimulus frequency for an extremely extended
period and this finding seems to be related
with a long lasting after-potential following
each preceding main action potential. In the
frog atrium, similar experiments have been
attempted to determine whether the configuration
of the action potential and the after-potential
would be affected by the preceding stimulus
condition. The changes in the shape of the
main action potential were already described in
the previous report?), while those of the after—
potential were studied in the present experi-
ment.

Preparations used in the experiment were
strips of the bullfrog atrium with no spontaneous
activity. They were immersed in Ringer's
solution and stimulated by short square pulses
through a coaxial electrode. Transmembrane
potentials were recorded by means of suspended
micropipettes filled with 3M KCi and a
transisterized preamplifier. The potentials were
led to different vertical axes of a dual beam
CRO via two D. C. amplifiers of different gain.
Horizontal sweeps of the upper beam were
triggered by stimulating pulses in order to
record the entire action potentials. The lower
beam remained as a stationary spot to record
the potential changes during the diastole at a
higher amplification. Both potentials were
recorded on a continuously moving film at a
slow speed. The composition of Ringer’s solu-
toin was NaCl 112 mM, KCl 2mM, CaCl, 1
mM, NaHCO; 1.4mM and glucose 11'mM.
Experiments were carried out at 20°C.

A family of records obtained from a single
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cell is shown in Fig: 1, A and B. After keeping
the preparation at rest for a long period, the -
conditioning stimulation (30 shoks/min) was
delivered repetitively for 5 minutes. Fig. 1, A
shows the action potentials recorded during a
period of intermittent stimulation following the
conditioning stimulation. The action potential
and its repolarization limb elicited by the last
shock of the conditioning stimulation are
indicated by arrows in Fig. 1, A. A single
stimulus was given at 10, 30, 60 and 180 sec
after the cessation of the conditioning stimula-
tion. As shown in the lower trace of Fig. 1, A,
the resting potential was gradually increased
for about 180 sec after the termination of the
conditioning stimulation. An after-hyperpolariza-
tion appeared and enhanced with changes in
the antecedent action potential, “increase in
the magnitude and decrease in the duration”,
in accordance with the sequence of stimulation
(see upper and lower traces). Appearance of
the after-hyperpolarizing phase following each
action potential was one of the characteristic
features during this period. The amplitude
and duration of this potential obtained at 180
sec rest were about 1.5mV and 5sec respe-
ctively.

At 8 minutes after the cessation of the
conditioning stimulation, a train of repetitive
stimulation lasting for 90 sec was started at the
rate of 30 shocks per minute. Changes in the
shape of the potentials during this period are
shown in Fig. 1, B. Every fifth action potential
following the first in the upper trace was
recorded in order to prevent confusion in the
record. During the repetitive stimulation, the
action potential decreased gradually in amplitude
and increased in duration (see upper trace) with’
a diminution of the amplitude of the after—
hyperpolarization (see lower trace). The initial
membrane potential of each action potential was
shifted gradually toward a more depolarized
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Fig. 1. Changes in configuration of action potential (upper traces) and after—potential
(lower traces) of the bullfrog atrium by varying the preceding stimulus condition. A and B
are parts of a continuous record obtained from the same cell. The horizontal sweep of the
‘upper beam was triggered by a stimulating pulse, and that of the lower beam was remained
as a stationary spot. They were recorded on a slowly moving photographic film. The main
action potentials on the lower trace were not within the oscilloscope screen because of
higher amplification. A : Effects of intermittent stimuli given at various moments after
cessation of the repetitive stimulation (30 shocks/min). The potentials shown by arrows are
those elicited by the last shock of the repetitive stimulation. B : Effects of a train of repetitive
stimulations of 30shocks per minute. The action potentials shown in the upper trace

represented every fifth one during the repetitive stimulation.

level. The diminution of the resting potential
induced by the repetitive stimulation was about
2mV. Changes in the action potential con-
figuration and the resting potential after the
cessation of the repetitive stimulation were
similar to those as shown in Fig. 1, A. The
action potential obtained at 120sec after the
cessation of repetitive stimulation is shown in
Fig. 1,B.

Similar findings have been also obtained in
the rabbit atrium and frog ventricle (unpublis-
hed data). The action potential of the cardiac
working muscle fiber kept at rest for a certain
period seems to be generally followed by an
after-hyperpolarization. This after-hyperpolariza-
tion is considered to be similar to that of the

pacemaker cell), but much smaller in magnitude
and in gradient. When the cardiac working
muscle is stimulated repetitively at a normal
heart rate, this after-hyperpolarization is gra-

dually depressed.

References

1) Saito, T. (in preparation)

2) Saito, T. and Tanaka, 1. (1968) J. Physiol. Soc.
Japan, 30, 835-836

3) Tanaka, I. and Saito, T. (1967) J. Physiol. Soc.
Japan, 29, 272-273 '

4) Tanaka, I., Tosaka, T., Saito, K., Shin-mura, H.
and Saito, T. (1967) Jap. J. Physiol,, 17, 487-
504



(EER)

1. BE1EEEEER (R) #E%

g B WEA444E6 F148 5:00~7:30PM

% TR BELAGE

B S AR - TR - Bl A ER

(X BERE), 5% Bo

A

1. EREEBMELHFEREEST, ARE¥S
KBERBSOR[IKE, CORBE T X % %4EE
F o EREREICET 5 X R MEEORE L RR
LT, EXRFOWHEEREZTTOHEFLR
BRELUT, BT DL 757008, AHEE
BOBEEEN»L, CORBARFRINGLE
%Y, ERXRCERERPBES .

Z L TRERIZS BfThbh i HERFERT,
HERBLSNHOEELIRIEB L, ThpsERMT
RDHENDT, BEEZBEV L TCEEES DM
ol brErinslz.

HEERTISHEEOSK L, HAOHFEY
¥Fr, WEKERT, EF (oid), U -
Je). BN (pER), &0 Gas), | (f - maE,,
B OUll) FEEZBEEEREIC LR v
L, #EBLTRREE, ZERHEZINZ 51X
hrimotz.

U EDZ L BEEE»LRESHIC.

2, AHZAEBFERANBTOVWTHETL,
RKOL S CERBP—HLEDOT, ThieeER
BRI LTWRE, BESEZREIRETDH L
Lot

1) BM BREEXSEEREES WTE
BE) BREAEPO—E LU TAEEEEOUE
RGBT EEZEHNETS.

(2) &8 ZEARCOEMEET LD
W, 22B0BIEE - T, ROJRERHE,
RL, TORELY AREEEHHCREEL, Tk
WELEE Y LT 5.

1) EE5, wEHoFrELFCHETsC
BB,
2) R¥L OMESEFTHET S 2L

709

YBEEELZEE 5 & E

5.

3) —fRpdedfE (F - WELSLORES
4, BIOREEK, B « PERER) OEBEY
HBEET BT LML,

(B8) ZEERIUCEHORHS ICEY

1) ZEEREERFLOHE, EES
ORFILEL Y, BIZEEREREOHE, ¥k
FEADRER L - TEES.

2) FRSKFEERFOLREISHX
WEREOTRE LMK EERED 5 VWIRER
EOHBId LTE, HEBREROEKFEZRT,
ZOREBENPERTS.

3) ZRX3£E (BERIAE ORI
CAET S, REL, BEESERTRv.

4) ZAL MR

1) ¥ERES FRBSICHRMEER
(BEEZETO64) 2 - THBT 5.

2) 2kERS FEZROERFK, HK
FH (64) BXUEARHEBEOETAEZMLT
Wik 5.

3) ZEERICREIEERRE, ZASRR
ELTHER LD, TESRRETS.

(5) ZEAOHMHE

1) #fEEES |A 1EEERELT,
ZELOEBELEL, ETT5.

2) ahERS F£2EEEBRHELT, ¥
FEEAC I BEHONREHIL, FidLwvd
EE2fTERS .

SREBARMDECX » THFEXEL2D - T
KEATH,ZIDTLNITED.

(6) EH ZELOFHITEREHEELHT
5.

3. BFAEE BT PERLOEEFHEMA
T—<
RA4SEKERESR AU BERESEBELEE
BE LD (EHR2CRTSHBEREOERE (H
AAFEMEEL 3 S5 E) ORI L OB DD D
BHT NN, SEER LERAERZ RO IC



710

FEHEZEPL, ETNIEISRIhEOATTH
FL, FREREXELFEELLEL THEIK
NEZFT7R5 2 ERERB—FHLE.

LEHoBHITE LR TOATFHERET—< L&
LT, BEREBISE D 5\ IRBEEYE OME, &
BEXEF TR T 2EEEHOBRE, B¥HRE
HE L OBREERL T bhic.

4, EBEZLALFERS (BEHE) OFEH
BB I Ch EARELOHETOWTOER
EOER FERBAOEHENR, TtOBERER-
CTHEEHZE LA, XELTHFERRERS LT
BIEEE) sdbh, FkShic.

5. &hBEBAEE~DEREEHECOVWTE
BE» LI Dh, B (Limd), & Oui),
= (), 1R ER) o4 KBiEESh, £8
ErbHBEIhLZE LR 7.

mRwEHERES (R) %, o [EmEE
TR AEEREOERE o v T, HEEFR
1-6) T HCL LT

2. F2EFEEER (R #F5%

B B WEF444F 6 §28E 6:00~7:30PM

B U ERERFEEBMEE

W OERE e AR - T - Bl PIREAER

(RiE HWwHEB), % Ho -mH

EES

1. ZEFRcoWT KHEEERLERTE
B, LEBRS T S h, WREEEES
(F) %EH () &, ZEE»DOKER (BEE
BUSMOEE~N) LBFEFESh.

RIB KT HERETIMR L LR VEHATHD
B, BBERAROWUIHREZHL P T B LE
BB EDELIPDL, SHITEETLRDDLS
CEDOHFER L LT, BEREIRTHRFTRHL
bz Elnoiz.

2. MEEEREARTR (R 2ERL, T
STERTR - THRLEL. ORI, s
ZEHCERFARZLCVWS0T, THIORESE
-7 ORREFERES (R) TR ED,
ZELDOBRELLTRETLZ LT »T.

BEEEEESBAE, FEUAOERICHH
L, HESWEZFOEI & it o7c (IRERX
HaE7mw).

3. AAEEEEYS () BRAMEORK

H BIERPEREHEL Y BT onTOERE
RERHESEPEFHERE S B3 HE
Eh, TOBEEITEN DL, HEXLER
HELBEELCTRANGERER CHEGRZIRET
LZOPHEYETHD & DOEMTEL, EHMELRL
ORERELVELDTEAHEBE L URETS
Liinotk.

4. THHEET ST HEERAOERE] BET
TR 1-6 TonT
FEEEE» DS, FEABRC OV T—EOHNH
T bhicts, FHEE, LERE SR OK
57 —=<BEAI, FOMHADORFCOWTH
i,

(1) JEEZEHHER 2 7 O BEEFCOW
<.

—
DN
~

EEMBED BT LELEP.
FEER B HR D By DR B SRR .
FEPESRARERERE LIRRTE E & © B

=W
B w

%.

(5) WHFA « B DEEL, FOEE (#
%) Lk sHFL0ER.

ZhBIE2nWT, BELLIE, IHRERERT
TV — Y RRDBEOPEY TRV EDERS
EEE» LB SN, FEAEh.

LEKRSENARE, EER P & D ED
L, BEEEAOFRE 2 THEEMECERT
brritole BEANBEZODDILOVTIE.
31%, 102 &SN 7c D THEE)

3. FIEBEERES R #EH

B B IEFA444ET G268 1:30~3:00PM
B T BRUREE | AEEHE

W & &G . i - Bl - 5 - ILEERE
KE AR - BWER) B O -HH

BE

1. RES T 52RERSZEE» L OBER
LEFOTHFE N T2 v T NHESIET 5ILEE
B, EEErSOFRBEESN, EUBEES
5, HAXIREBOFRBEEIN, Tht
NES « SENShE. ERBTOREEELNS
FobDThs T EFHEREINE. (= H5)
EEE»LOEHDD Y, WHIICSEES
EHEOBEERCER TORDOEERES (107)
DT akEZEBAa%RnTIhERELILWED



BERBEEE» LB LN, RFERIERELL.

EBNTEREORE, 2ERLE, 8 H26H
FETI0~12B L PRE LTz

2. KRERFELYERRS (TAWELHE)
FIC, BlEEfFabhic. £hiEiamges T
HE&E & OBASORMB LT B22RTTiabh
RHERWEESEZER, F, oBAEREIE
BEOXEHASHFORESERED LB TRE
xhic.

3. AAEEEE¥S (R REE,LOEFD
TR BTEEREELS CTHRE SN/ EEDOR
FEAMECEL, REE»PLEAFAT, £AKE
EN5 DRI B » I ETH 555, AHEPETIIL
DERBBEBOTHRVDT, FOEERBITC
rimot.

4, FIEREERS (R) oBFNE & BE&K
(R) wowTE#IL,

(1) BZBEREFROBANE, RAPLETD
Bl&% & 50ERD D T LHBEERS M.

(2) THEHERETE T BYBRIOELE) K
N Z N ABSMRCRERL T, &RELT
KREHEMREOCELEED, £4 L bIFHAcH:
CHETBHLLEDIC, ROT Vi — FVRAEDZDOD
FIREEOENRE DR E L LERHAL S LD
ZEEBRBDBRONH, 2hFRELOEMNE
FH T L EinoTz.

¥, ATEIRTES () wBE S hiii RET
DNWT, MHREREPD, REFHTLOWTD
EBBLETH B L LPEHRSh, EEZ2EER
w—ETBTEERodz.

5. EREEWE BT Ledic, 2BDT vV
7~} E (BT BRSNS EE OB E 25 8
BO&RERLTTELB VFEAINNE, BF
ToWT, I FORHEEERS TR T EHT
EXhic.

* FHREEL

1) [WHZER, 4BZEE&NH BE X
L.

2) EEE, 1) W8 BHID3H, Teee
EMEEEOREREIP D) LDDOR -
B, W¥BEE2EL L] LEHTRNETH
%, B AHZPOHEPRETE LWL, £
HELLLUL BE -H¥EEEFT2 57 50%
%25 BEFE -RERLPLE (BEgES

EB - H - ERER-E

711

DEBAE).

(2) RHoBmEIOHTZEL.

B) FHOZEERK ANZEEORMECY
EANCER A, $UTHEREE LCoEER
T LES - REEE L LTOTRELOMRE
L, IHEREAPHMERSRIE » THE
FIEAYEHTHOBRP L.

@) W BEEOMBS, BN, HRoE
BlhoTwWhEIEEDD. Frhy [£8
OEEEAET 5] OTHNIIHE. FEREE
LR e EDL, BEEZTR S NS TRY.

(5) TEBIFEIREDINLG TLEDERKT
I ETRETH . FOBEE )~@) o
EESSE. (BAE)

3) )mEE (1) ZEARELLDRV
2, BB ZEBEE - E, FEERDIOCL
TIEL.

(2) EHBAKOHEOHT, EEEIEOD
LOBRKED LERELHDLREPEEDDHT L
PUMEE, FLE, ¢ EHUAHSER, HBAEY—GEY
), MMAAMIET—EMFRELIE), @
R—(RRER OREDIAD)

() EXEHEE OEBEFELEBI K-
TWBERS S, ERAHEIFRTHEL, &
PEOATEINT USERHHGE TR L DR
wIHwlLizv.

4, 1 E4ESAEBFTREEREER
B RANM44ES B268  FaTl0~128:
B O RLAESE
WO EE E.mEEE . 80T G
UERE (K
FE L RR=ER » BHgR— « EIEIER « BIUER -
EI e BRE - FER=ER - BRERE— - U2
B—£FER) B HAO

HE

1. BR4EHELAEEZALNAE (EEEES
(R) &) 2KEL, ROELBIWREL, ThiH
ERELSTRET I L LT,
AFRERFAHUEFRESANE (FELE B
44. 8. 26)

1. By BRAEEZAHEZES GTEA
£) V&, ¥4FEBO—IfE U TABEEE ORE
PWEPBTLEENETS.



712

2. 8 REAWNCZOHWEET LD,
HABOHN & F - T, ROKERHE, iFE
L, TORRY AREHPMFEL ECRET 5.

() EZXH, wefo¥EgBcliscs
B

(2) Kz ofhaEZBEECHET 5 T LB
5.

(8) —fEitsiE (E - W%l O REE
£, BLOEEER, & « PRGARE) ofmE
HECET 5 L5,

@) ToEPLERTEND.

3. ZERRF XU ER DR K XCER

1) EEEREERELSOHE, FFALD
PRk Y, BEEEREROPH LERRNH
EBL, HERESORBILIL - TE¥ES.

() ZEWWEKFETBREOLED 5 WITHKX
WEREEFAREAREOHELD L SY, FER
FLOERERT, LOREENERETS.

() ZEWXIEFG (HERFLEORE)
BET S, RREL, BERESERTRV.

4. ZREOHEK

(1) & 4FBZ2L- THETS.

(2 BEEES ZTEOLBCI>EER%
BT 6 8% D - THIMTS.

5. ZESDEE

(1) £R4 £ 20EEEMRET 2, BERC
Lo TRIELD > TEAETU,PZIDHILENTE
5.

@ ®WEEE4 ®A1EEREBRMELT, &
BE&oEEERDZTRS .

() ZEEDLLWIIRIZEERIT, ZREAKX
UCHERBARBELTEERY LD, EEL%
&1 5.

6. Y EELOEHITBAREHEESIIT
9.

2. BIMAEE TR T 2 EELOEEFENRE
BRIEC oW THRET L, RO K 5 WiE LTER
HLHOEKRE kDL L LT ‘

RBHMEECEITIERROEERENRT —
< (RBL%E . f44. 8. 26)

1. BI4SERERESAYBTERSEMFL
FZENSE LDk EEZCET DHERILOER
(AAREHLHMESIE S SBH) 2R L, Th
BRETHEE b, WHRAHEETRS .

2. AHEEE~OKE TEMFHEOEAL R
BER-P
3. FEEBESZER 2L EL, BBE-KM -1
[« Bl - 2540 - FRED 6 BREBIRE L.
4. SEEFESTEFEMREHOEEE T
WTHEEEZBEZLDO LIt oWCTREEEMR, 2
TOWTIREIUEED, ThFANEESEE LI
EL.
5. BARAEZACAEE LY - TOEESDE
Rizowtix, $#EEESPEREL, 2F80F
REELwrzLilkolz.
6. EERTRITHHFEE - MABERED B4
M~ OBEL, FERASORFER TS
EEOEREBVADZ L L L, FHITOWTIE
FEREC-ETHE LT

5. BAREEIEEREER

AR BETN444E 9 H13H
BT BORKFESEIRAETSE 1 £k

WS G- S% - - BILEES (AR -
THRERRE), ¥ B0

i

1. AHEASAEF AT 2 5EREL O
B (REER).

EEEXY, SELThbhLAIRTERS
CEWTHRIT S e MEREOEEEE T ofhic
DWTOHERD D, B OV TIE 4 &
LACBRPRDONETFETH DL, BEER
B&L LT, B20EEERKOE A DB3H
Wi, EREROEREREDX S5 TT HOMRMHY
POV TRITRET L, RO X 5 RENER X
hic. .
1) HBZRELN MHEEEEFCHET SEK
DI LREROBRET (Thabb, FEWR) &
ERBEREET D20, ZEOFBEHCEE T
xThD5 (BBEFOERI>WTIE, EFEEIC
E&5).

(2) ZEEOEEW, FHREEIMTRS 0%
UTHB.

2, ARSI HHEBRIMOEE] BT %
i, RN, FETERRM/MRREERmELt, £
BoEWE, EYKBEOFE, #HELETLOBRK
R E & OMERR, AHEEFTUREORD
DTk R (FESMER312% 3 5187~193F) 1T



DOWT, BEEESFHEHKEHAL, FHICOW
COREROHH, ERFEOEFZFTOVWTERD
AR TR - 7205, WEE T, TERZFTHw
EbEBERET VI~ OBR X - CHED
EEPEETLERE LEbET.

3. EREZLAYEEREES (EEEZE B4
7. 20) OBESRKITOWTHE S, EEEHE
2 BRD LN T HE5EESEE1E4E 20,0000
THEERAPDFEATRDHLE L T2,

Fio, MEE P CEREEFPEL 2 FREH
27,000 %, EEOYUFEEETHDEEELHBSHE
FHTEEOVWTH, ThETELE. ¥RiR

713

HEOWET, 1k ER D, ATEEHETBET
Bz ERoT (BIER).

4. BHUSEELEEBSTE WBHSEYNH
OHEERESTI TR IN 5 FEOEEEER
L&FHE oV, TOREZILFOEILEERS
CEBRFLEBLTEY, BEEBAERRE
LT, 2ZB0EREZRD, 12REELLLTO
BERERETHL LR -T2,

FRITE, L IELE, mEC (BTHF
&L OBETRL) BEABTEWS 55H8%
AhszEskobhic.

ERESHBEFEBERE

(FRFndd4E L

HIS W44 7 208 4% 1:30~3: 00
B KEET ATV ERTL

WREE () S5 (BEE-RE) B (&

) e () mE GRE) HFT (&
) #F (RE)

Wk

1. X5, FESEFEESOEREZR®D
BTV — FOBERCOVWCERE X VIRES D
ofe. EALFELBPREETH HLSNIEE S LD
BEYAEBFEELAOMRCER SN, BOo4F
oYREYS, REERHS, BIEARLEE.
HETHZLCDBEE L. SBTRSNEE
ERAEE LTI, EREEEFOD V F T
DI DT DFIE & FIEEICOWTDR
stofic, BERCERENO—2 & LTIEIOR
BRECOPVTHEELILWEOERRD - 7.

2. TOEFOEIBEEL LT, NED BV
AHOERETHREELELDON TN HWER
FagEosz tBRELE. iz, EEERRLOD
HOIOVTh, BREKBCEETSLHEELD
REFLARFNIER SRV EBHRI M.

3. RHEOEBRCEEL T, LHE, EEgy
HFERS, £F¥RERRRESE, 2IF&R,
BARREZEESSORE, KENREEEEC oW TR
i B, ERORE WL, ¥ AT
Tl b BERAHRER L OBHARE L TEM

E1EEE)

L, 5BOEN2TELETH LB LEbEK.

4, BEXEWME»SH S REEE) 308
HEHRDOESTONWT, BAKBRY:4FEDIT
Bieh s EEE» LEENEE Sh. COME
CELTh oA RAPERD, oy TSR
FThzrilnotk.

ThicBiL, BRENAHREEPOTROD -
TR EAREFFENL T A22B0FEE L, OF
SEELERF X VIR ShEEWREREE IR O
Z OB OESRTEZ B, @ LEHEHIBRCET
LENGFEED2HETRET 5 L iTEL
7z.

5. i, BRERSEBFERESOREE L
EE LT, FFACHBT EEHE LOEER
BThhE, Thakirs, BECRETFszEE
L.

6. AMBEHETH - ABEFEAI VRS
FRRAMSE BRI EHRE 2T, 2 h & T K
L, 7R 27,450 034524 X ) AHEH L ARD
HoTcDTHEL X OREERT L E L.

¥, SEEREOHIITOWTIX, FEELR
R ER EPRBZAPLED DL T L TRE
Liz.

T. kENI8 BlawvwL 9 BBt L L, BT
LOEHELBT 5EE50WME, 4B0FECH
THBHEEPLETHERELR.



714

EREYRUTRAL - AAYHLEE | HARBRSER
(Z DI VWTHAOEARRBEIN S FETHS2D, TTT
IEBEREARBTEALETE~DIRE L L CHBEERELET)

EEHEZEEE (FE) Z H

HEF FEA444ET7 F20H

B AHET ARSI SVERTL

HEH Gmg) EREXLETEELN K
B -miE - s -HE-BF &

AR FBO - =5 o T - H . 435 .
RRH - GRIE - 154N - BAOK - BIR - 0ERE - FRIRER -
AR « SEH - B ¢ 0 - PR - B (BAEFERE
JiE)

FEL R EEOES
HiE EREFSUBTEEATERBE

HBEZALBTEELSORLEE SR LCHIKD
B
R EEERREFEEINEBLAZERRY

AHOARBHABCE S RBOHA
ofBR BT HRERE

FEEHE R T 5 HHERLET X b &Hic
»Y, SHEIHI, ShHLikn
RN E X VIBEDD - 7oK EE BHIKICE

[P

M aHE UTREMTWUMEREZT Tk
.

=, SOXZETREMEE LT BEE) MEEE
H£ANEHIB SE2ERF.

(S]]

o EINABORBEHERITOWT
HELPEBTIBRECEA LIS XL DL TR
W, AEHSIEDTENTHD.
o BT OAFRBEEDRE SN ARE
E¥HMEEES, FFHAOSTHTELE, Th
PELEY, TLOTCHRILEIDTHS.
o REEE L, HHWIRE L, wRAEE—F
SEMAPEY > $910047
o AWEFLYBERELAPEEL -7 — %
AT hIEE & B
ZIRARE T MxThiif & UTRE s
ETED.
o BTE, FIWABBPEF»LRVEHSIh TV
WEEERAAT
AISCSREICHE L, BETREENE > TLES
o, TE27 553 —) WBEEEK-T2.
o REHKFEEOBEIM
HLE, HE, MEOHDOES., RUTCENH
TR, Foft.
(DI R, M dEBREZAHEEELA» O
B LERASB»bE2bhic b 0 TH
%.)

BAPMEERINETEESTRBAEER

EAsmpomERE B OE  F] =

B K BEA444E S H1TH (B) PR LI~ O R

B PR HE o K - HLSESE

HFEE : 244

BIREHE « BRE— - BAF=Z - ZHEE - H
REHL » ARZER « WEMZ - WiE B« RESEF
E.EREE - GRILS - BREERE JaHEERER.
B ek EeAMEH . EHE=RH
H HellH 57 kRERE-MEER CARE

EgE21E) HEFEE - RETL (YBRE) N
#F— (FHEBRERRER)

WEEE

4w &ilh, FEREROBE T OV TR
LRI L TWwin s, (6 E s 0 EHSREss
HELTHDT, COEDLOBCIE-» THRE
SN L TCTREBRESBRECLD ERT
AEhiz.



1. 2ok OB (Bfdddg 5 BI5REE)
o &E¥ 1,903%

5%, HEHE 5784, WHERE 254
o ISR (174)

W OBARS - B ZwE - NIUFE— - T — .
AE B BEEAT - DNEFER - EHE— - 55
BB« $5KIER « HEEEZERS - FERE - EEAE .
FEhRfE -k B BEHIZ-EE 5

2. NMEERAEHZMEFMR LIEREESRE

REETEEE X VRERESBH Y, WTHR
FIEDANRZERATRD S X 54AHESHLEAL
THT &L,

#E
1. BALESEERORRICET 54
HERERE X TR OMENH () 3 L OH
FERROERCOWT, RESD D ThH kR
hic.

A) BARAEFZHEHRENR (F)

1. B4t (UTHEE WD) OFRE,
BAEOTOROBEEFL . FMIX3ELL, B
EZPTF .

1) fREwHE

MEkoFE, BTOERAS.

(2) WEZER

EE64. 2 LTERMRESBOHR»HED
T5.

RERELHY, REXGL2oHETS.

() WMEFEER

FEAWK 14. R UEDWRES S
T, T OEBRRERENHEHETS.
IRERRER T, YK ARORECHETS
EEPIRERERELD. ERRERBOERREE
HFEBO—FEHETS.

RERE, WRKFEETAL DFRERERLRO
hpLHEL, BERESHSERETS.

1. HSHEEORDRDOEBETRS .

1) wEEES

FERE, &5RE, REEE, HKFEEEA,
F OMREREINE L ROE R - THRT
5.

(2) ZEHREZERS
M 1 RFELRRERESRELERLRS.

715

WEFE, NREOREXOMEECET2EE
NEEPBHELRETS.
b EERREZRES

SREREE 1T 2 A0 L OMRKIRERE SUE
LRI EE, FEREIMREZESYIESE
FTHLEBTED.

(2) WELE

RERE, AFRE, FERELOMRERE
BNEE L BDTE R o THRT 5.

(a) ElmESE

1 EiRERESEELBELRS.
EfokE, BERBHOTE, BBEEEORE
hCRETET 5 B RS X CRAREE R LE T
3.
b) BEREESH
REMEIINEL i L SERRESRETE
BETDHZENTES.

. M#sEDRE, 57, BEACETERAEEER
ATREAREIEL (R LEEREOS2KRL),
BHII AREEESEEPLETS.

B) MEER (64)

TEE « FEED - Fg— - /g ™ F
BRE - BlU—F

WXERER (74)

1. dbigiEx 2/ HH
ERLEHRE 2 &
CEEHK WE 8
LR EX R #E
GEE MK S FE
L PEERK AR OE
UMK OFE L R

N oy O W

2. J.J.P. OREICEATIH
[. %H J.JLP. BERFEEER X 5 BREC
BIFETROEPRERE I, ZhB3fhERIh.
7.

(1) JLIPOXEREHEZLAORTHTH BN,
Wb 3 MELSERRE L L TSBCEMAT 5D
DELEW. ZEL, TR&FZEEWNERT 2 b
DETH] BHEITERVLETS.

2 JLIP.EEZHE LITEES) WEEiT
J.I.P. oRAEPREICY b, FR, 8, BEHRoxk
BRFEAHBACETLTS. RELEBSLEKR



716

HRE & 0¥B5EOME , REFESORED
VWS O E TR
() WEZBLOMHKE
B ZERBIUZER 84, 5194 (%A
xn)
B : 34 (BEREEHCEE)
2R RIRAE T D
ZEAOBBIZA1REIS2Wik2 5 A lEC
T5.
(4) PR oL

L X FEa —FEEE
j%ﬁﬁ;)g(received)§ﬁ:E V7= ) —EE )
EELS 2 AV %I‘]
— = = N
accepted } %—»% & — i TRE
not-accepted
SR~
(V7 =) —OBE, RXORBIERERES

TIFR )

B) v7=V-REERT, SRS CUR
i, FABUAN O EDRHDSL. V7Y —D
BKAEESNERER L.

(6) MEREEBICHEEZEDREE

FEREACCERRREE, ZARPERY
AT, S LD SIEERECHBL
(TCENRIEBESCULE) FRELDKRE 2T
4 (EHHE) XVERETS.

[. FiRETENRET 54 3 A ¥ T, AR
BIBrEREARTECHELTEL z & & L
fz.

3. BRSPS FTEERCETBH

EREEE» L TROUBEESWHM () MR
KIxh, ZoBERTARINE.

SHEZOYERALNHR ()

1. £HELYFERS (UTEAESR) &, ¥
LD HER DR DAL EHE L LT OEE
ET5.

2. ZREAWICOBWERET BT, ¥4
DN ER-> CROFZEEZTE, PIEL, Tof
Re ARAHEZMEFCREL, ELBREHE
N5 .

(1) EEE (B%H) ¥4AHFBETsCe

Bb.

(2) A¥RPELBCETHEPL.

(@) —frEd (E - w2 ORE &« F
R OAEHECETH LML

3. ZFEARKROX S IHEBET 5.

1) ¥EEES FHE - BEXEE (64~
WX EERESIOEERER) 2d-T
T 5.

() 2#kEBL EEFEEOBERII, HRE
B (6 A-HERELR) S XUEEREE
DEEETAEZMZ THET 5.

(B ZEERIC, HEEER, ZESEH
ELTHEER LD, BEARRETS.
EEENEERETELOWE, FRELAOK
FLXV, BIEEEREEREOHE, ¥iE
BMEAORELCIL > TEES.

(4) ZAREEBRELORRERTLORE
HERFEL, HEBRFEREORNCATET
5. RRELBEZHTRN.

4, FEAWEROX S TEELT, ThFhE

REEEHHRILET 5.

) ¥EER4 GHIEEEZRBS&OHE
¥EBOLH « BT

(2) £4FERS £2EBEFEZEESTX
LEB OB L HREL O E

LRLEEEFLX, FEXELZD > TZhith
2BTEMTES.

5. ZEAOEBHIL AREHESSTRRS.

BAAEE TR T 5 BELOFEFEMRT —
icd
1, REE (REE) 2EEFCoWT
(1) ZPAAHYEHEORRFAEZROKRS.
(2) ABE2TRTLEEHBORZELLON
BB+ 57 vi— P EERICTEE
£.
() SANECHIHEEFEOLFONE « K
B
(4) EBEZFEEFRBOIC D OFRETE OB
. (FELTAZX7, ik, BRESO@W»D)
2. R¥FEEBOERAE BFEHELEBN
BE i)

AR LBBEERSER
HEER (64)



EE B (EEE RN, TREE (Ex-%
%), #RES (Ex), FHbg— B, li—F
(&s), AMZE EIERE - E)

#EEH) ZEEREE (2-34F
)

4. BRAEPZL 4ROKE OE) ofF
RERBRE X b 4 B4R ISl ok
(RE) RoX 7 vr—r2H LS, ThIIES
BEL L COAFHZEOEMNZHESHE ORDIT
LotcEmELE.

7V — F OfERI

4RV R ST8 LONEE 14038

PER—HsT (BIE) o%EH D 105, 7130
4. REAS .

B oo 0ERLOHBKI-194 (14D

717

ZREWAEOBEI VT (146D B
—A&B X 932 (14%)
EELFEOX O HEBERT AT, BETLD
63945 X035 (1) Thoic.

Dlbzd LicEAHL, ROX S RTERCE
Liz.

1) 7vr—tORREEEL, 2505 D
F—BieoEaAEEDRITOLELD &
iz,

(2) #DHEMODTILOEESRETT.

LRREER (94)

HE BHE N-NEHZ K X
EEER (AKX - BF & (AEX)
BSERIE R R 4RIL= & R
BHM— b K) - HEEE (EHXX)
IWHE & (BIK) Bk

AARAESZAGHISR, BIRSEREAEIRN AR EREM4F10A

SIHFR IR THER S VE L.

@y TEEOEYRLEY. JERIT

AET ) IERERML, 1106 HoZHFECISERRER L (FEREE
BRF URHRETE L.

BHELY]

Gower Street (London)

sy, 196749 H 2> 5196948 A & T,
British Council ¥4+ LT, vV FVKED
University College S IcZEL T, AF.
Huxley + D.R. Wilkie M#iE0d & T, HD
EMEEEAR . oM, i Wikie ZZOWHR
T, BERHOBREET O v T OWEETL»
7o, ZOHBEEEI, TOARAZ YyTOEPLD,
ERBEEOLP LD, 1 F Y ATHEOMEMK
THBZERILHAMLRTVS. ZOHROART

Dept. of Physiology,
University College London,
Gower Street, London W.C. 1.

b H f1 A

B, BXELVLHOWBSE P o7, TTTHE, —&
WiEEEOSE LEbh L%, EEORML
FHET, PVOEATORTHRIZ.
£IEHE KEOHBEIPRIKEL, BED
3~ 4 EESTHEYT 5 EEb 5. A F. Huxley
HEEPEEEEEOL D, ZOfthic Dawson X
O Wilkie OE TN V5. (¥, EHEOREER
iz, Huxley #i%1% Royal Society & 5DEFD
WET, HEEEZEPhBIELERD, Ko



718

T Wilkie B EEL20EDDT LWL -T2,

L U Huxley #1351 ER VTR CEHEIL L &
Y, RCE A XN 5). RWT Reader (H
RTRBEBICHEL T 5 L Bbhd) 85 A,

Lecturer 6 A\, Assistant lecturer 3 A &\ o7z A
RoT7ThH5. TRHDAZ » 7k, BMILT
WREEDTVWS. TOWREL, HELEZRY
T, EEREVY, Medical Research Council 75 &>
BOSFVILELTEBEVE S ThoTe. K
ez AlcbD 5, FEEl A% Lecturer
CEREENSX5THS. VHRLHFOXRA
7w, Zofliiz, Sharpey Scholar & X iE
%, B ORRHEEZZIDAPIAD-T, Th
13 Lecturer AN L TW5. EHFDEERT,

Z @ Scholarship % % T v 5 A%5, Huxley %%
DH LT, KFETHEZITR - T 2. Davson
- 1xZ B A (Hon. Research Associate) &
LT, KR¥EROEA LT, MRELTE LN
fo. ThbOMIT, SEHHOPEESR, Bt
LT, B2EDTTABREL TV,

ZNBDRAR » 7N, WOEEEREF LT
HALEENTH Y, Reader © Ness KD &z
ATk, HRREEREEHEEOTERLH D
5 EWEL TR bhi.

rofiie, A& v 7 LIEEREEBbh 5 HEi
BRWD. BT bReE LWl &Ik, HERIME
FBHREL TwT, ¥ <hicEffBE» s & T
Hol. VI tr=JADEFRE D VB, %
io, PAFEEELOBMEDEANT, EERE
OB R T XTI EFT T, Zhik, #BH
DL RFEEBEL D2 —A TP TWT, &
BFOBENREWVWLEEEZDE, YROZELDM
i,

KEET, ERELEREAOLORE - T,
&, MBI TRCEIREDDLRTVS. EHA
CHEBREZ BN TWEDT, MAKRWOTHE
fic, DERTHRESDILEBTES, ¥ERD
BCOXEHEL T D - T, BEECTM»LEAT
WHRIZEIRITH S .

¥, Katz %% IEL T 5 Biophysics HE
iﬂ?ﬁﬁ@lﬁﬁfﬁbfvéﬁ, T OEEZAEEE
POFHLTTERDDTHS.

BAOHE AHEHEE Faculty of Medical
Sciences T J& L, University College Hospital

Medical School & 1IXFIDMEITR > TS, ZD
Faculty izi%, Anatomy & Embryology, Pharma-
cology, Biochemistry, Physiology, Biophysics &
£ ERDS. 2D Faculty of Medical Sciences
v, BEEFERE (SZHHoBEED H & 2nd
M. B. OFEHREZ T 5) O 4E, wElEYRE
DL (3EHM), Thb 5 Faculty of Sciences

CET 5, & XTEHEEERO¥E (34T
B. Sc. 0EEHBRERZIT D) OEBELTES. L
723 o T, W2HDI FRACDWT, ik, =
BERTHEDLIRIR DT, A& » 71k, 2Hidx
Bk OFE Y M 2 Er Ik S v, B
4475 Tutorial System WA WAL T b
TWT, ERoXREREFA Tutor Wi b HE R
5. BN DEP (e 20T, B 151
1X105 2 B B12A15F £T) OTRWAS, X3
MWEREZ y TIMERELEOHBREDh TV
ZETHinrhinw.

RN OZA:, bELMOREYKL
% &, Medical School {53 2 DT SHE 2 nd
M. B. 0&# % 5> 67 ORB Y, 2ELTZT
BLEDPTED. TNI—ETREd - %A1,
TEBRY, BROEEERIT H1iCB. Sc. o=
—AERBIS>TTTOLNG. ZO=x—RIE1
£ L 12O E T, Faculty fo Sciences iz/E4
%, Tel 2 EEMBPERORE LR VL O%
B %2 T, Medical School L T b Th 5.
bk, 4 ¥ Y AEPRNTH University College
BTt o Twa,

Post graduate & = — 22y, M.Sc.,, Ph.D. 4
$BPH5H. M.Sc.iz 1M O2 ~A T, Ph.D. =2~
AELDDOFHEDO I —RATH Y, HEDz
—ATIX, hoXREP LSS EITOERBEE
PERELOT, FREERSILTWS. Zo=—
AT, MELLEOMEED, & XXM ER
HBROPBBRERER, 205 bIVEEEZ TR
#5, Ph.D. (K 24£H) © 2 — R TELTEE
LTI EE T 5. CoflE3, A.V. Hill
23, FRCHEL, (LS O¥AE AT ED D
DT HEZDDTHE T ER2E . ZOHIE
% %7z, University College iZEED O T &
5.
WREOEE 15 Y AORETCOWEL T
TEOHME, BTLIRBAREARVWESTHS. B



REDHBIZTOP LW, & XIE, B>
A (Ph.D. & 27 A\) OEFER»ZVEETH
5. L»L, DELEOBEMES X5 E WO KE
A, 4 ¥ Y AHESLRfTEDI->TWEXS
CHES .

BEORZ v 7Ibdd, REL LTOEFT
WMEEZBRLTWSZ R, i TENS. *
ik, =2k, F<hieEsScHE 2BV T
L5LVSHENPLTHHSS. Elo—oiTik, &
ARBRBRLAFFHEOR WL 5 EES TR bh T
WHZEbHHL5BEbhB.

BbYIZ 4FYRADOKRETIE, ZAETHFLT
FEECELIT, EDDOTELPLEES T bR T
WhZEE, FCBRA»LOMEE X, BBLALT
EBRBVESTHS. EELHLTD, 3bBA

G FIZEA]

1. Handbuch der experimentellen Pharmakologie.
Handbook of Experimental Pharmacology.
Heffter-Heubner. New Series.

Volume XIV/3:The Adrenocortical Hormones.
Part 3.

Editors : H. Wendler Deane and B. L. Rubin.

Springer-Verlag, Berlin—Heidelberg-New York.

With 36 figures. XII, 452 pages 8 vo. 1968.

Cloth DM 138, - -;US § 3450

2. H. Thoenen, Bildung und funktionelle Bede-

719

BEL LTTRRWS, ThTLEEOMEEL
LT, ER2REFNWENEZ L Xk X 5 R
5. ZhiX, dLAHARMBACERILID S 555,
Bl 3T L WS RBENLHvicsih s 0T
HolB5. EEBRAFY RN TH D I
EELDDD, ¥ OBEOfEEETh V-
RBDTHoTz. T2V AbD, H5 Vo
PEIEVCHEER 4 LEFLCR- TL 5D
b, BHEVETIOIIRTLEEZTCDOT L TIE
HHEVH. BRI LT, BERLLIX, BV
REBA XY ACHET H5R1Z, EE» OB
BrIsPB0b0%BR &, BEEY. Zh
BHHEBCELRL B VWERTE, & 21F8
FAEFRELTEETTRTC, W¥ERELC LT
TEBRWTHS 5.

utung adrenerger

Ersatztransmitter. Mit einem Geleitwort von A.
Studer.

Springer-Verlag, Berlin-Heidelberg-New York.
Mit 31 Abbildungen. VI, 85 Seiten Gr. -8,
1969.

Gebunden DM 28, - -; US § 7.00
(Experimentelle Medizin, Pathologie und Klinik,
Band 27 Herausgegeben von R. Hegglin, F.
Leuthardt, R. Schoen, H. Schwiegk, A. Studer,
H. U. Zollinger) Titel-Nr. : 6550

(fR &%)

EILETKB T LIV ET., EXTRNIE
VERTHHDELR. ERTHTH T L13334E
TCTHHCEBS DD > CRITAVREDE DD D E
L7z, T LTWERLE RN 2/3 DEK LR -72b
T,

OIS S OBBEETH D, »oE
EZRREBBTIH 5D TTH, ST d44E
FEBRPEOIDIT TV ERA. FhEEEs
DEBBHABME L L VES UCERET
ERELVZD XSO TIERELE. Oh
ED, TNREPOVWECESLETELETD (fE

BUNE) FAERBA DL WMEETH B C L HEE
T,

MEPLTIRPLEEEDDIORERDLS5iCE
WO DTHLLFEZEZRM2TELLT V5D
GTY. ESRREZEL, EroboRDOTiED
DI, EEERH, ¥AEERAORES
BRETHZ LR LA, ZOETRESN—2
RFVEFATRERD AR L 72X 5T, ThT
DRFEZFR SR THEL & v 5 Bk
ZRISTT. L2LELSKE LW LIIESFh
DAHRETT. COMBERAHELDODSDDE
FTOEBERR XV EFREELZD - TRET
LHTERERBVEY. ThFPhoFitidfick b



720

BHHERERERDLTREND VERATNE
h, E50E-TREORBELTT 5% X 5
i, FUTEBERAETE > TRbLERHETH
HESCEEL D> TETCTT-CEHERZVWOT
7.
AEEOMEHRIBEICE I D LEnX S
DENTF TR DD TTE, —TEKREP - THZ
WMOXOSBBUL2E2 5D THEUNREL DV EE
Ao. BEET — FMITTRIE NI WO TTHRL
PIEERIERD A E LTS EToThRERR
BREVWEBRCERZEYT. REIDIEXDSIPSLEN
RILZEZ 523 BTF.

RED DIXEREROGEFEERWEl> TEXT
BELE. 4Tl & 5 0EEETS v,

FRREE—ORESEHEELTRI DLW
ST rRIDFIADIK MY XAy BIRY LT
TRELi. BERELRMEPLTRAVHOIL
L5 2 BEZHEZERTEVET. ZhifEy
P L 2 BEVWLET.

LHLZOX 5 BHLWEEIFE b RRTOR

S
2R XREM® W WEE
R &
8w — ¥ 2 A m
%o Bl B K @
AR ECR-mE)  E L

BTk - THRET. £hd—FORSLHORE
T7. .
HEEBRWLORTHDDD H—2>OER
Lot b LEREHER2EY LFH & TY. L
h FNE—EEZAEF OREO T L 2T TR
HYVERA. ZOEELARD OFSIE~DH
3L, Biological Abstract i & CHIEBN S,
HICE: £ 1Y OB bR AL BB BIRZE - TR
NEFEZE-TRET. 2EDRWERLEENR
HE» DD IhBIEE SRIER bRERETE -
THRELR.

UNESCO »bERZ ORIESH TR TRV E
F. GET 2 Y H OEWERBOE-REREE
BE - TREFHOH—BIIPAS LS T LI
0, BARANDIFCETCRELL. TLTHA
BHE OB EAEMEREEES (&R &
W5 b ORED FOMEFORETFEED HER
LELE. BERSETh 4 BT LEEA
B A DEEDFNICHRAEEETITERVLE

WwET, (FHERE)
E B

B # B E B

8 F & & B

7 (JbHgi) 2 R d)

E (R #) BONOE B GE OB
BB M)




e BATE THRA E X E
Ehf EZWRAHA HigE

A I BB RIBIC X B = v 2 O ARUVESA I SO B 53 0 5 M o0 SRR3R & R
ETLI2EBTHN 3

BEicmb 2 ENEE—2—IcZ YV MES N~ A —F -2k DEHFINETTHT
HIS—EOMERE L, » DM E IR L TRH 2 2 & AHKR I T,

T X—F %W
SEEXREHI P T ST AR
EFSeAr  figE
O AREEF = XICIKD T X —DIKEIL 3 A~ 64g
IEfFERTEIEE T3,
® Hy F BUETEI L AT EREHISfFnTwvE 3,
® 25 LA ENET 2 ) AR
4B R S
® 5 = ¢ EEAE  600X600X217%, (AHY)
45 BB B S
® FLENFHE S 600X 600X 21Mn¥% x+ A ¥ — 4 4
| BE LN vl Al rol D= s
{EHEHEHmM
N EHDIRS B)AEKTBERIRNROTFH
(2) $R 10 X% 3R FR (HEDOBERET TRLEBELE N~ 35BS

KANO #* & = # B E 3% 1% JE

HEEF113 HEEEXREXAMM3ITH44~6 TEL(03)813-4811 (4R)




FA4:T0EE « #531%125 « MIAMASEIZH 1 B%E6F  (IFR 1 H%FT)
(B M2l 4 5 A 6 HH # 3 M B K HBM

J. Physiol. Soc. Japan Vol. 31. No. 12 (1969

Originals
Toshikatsu Yokota : Binomial analysis of spike response::s:s:-ssceseereenenniniiniiiianniieineese o697

Kimio Ikai and Hiroko Osawa : Reexamination on the normal values of the concentration

Of SWEAL CONSEILUEIES:+»ereeresserrsaaseastsnainurairainsinsiasiasiasiasiesninniastanssasnas 700

Short communication

Katsuhiko Doi » Akihiro Kuroshima and Shinji Itoh : Effects of nicotinic acid on

plasma free fatty level and basal energy metabolism in man «:eeeeveeseess-705

Takehiko Saito and Ichiro Tanaka : Appearance of an after-hyperpolarization
following the action potential after a long period of rest in the

BUNIFYOZ LI +osvressererensersnsssesanitus et sintrias e ssb s snnana s et st 707

=
SoREm

i}

B

1
T
ZEREF R

=
=
ik

B

KD

A LA

ERTAIS A

O /IS T O HC - HHAMMA
OFHE AL 74 OHRTY
ORIELAL/7h O F— 7%
0 tRa-7 o fiifl o

® On-line 5 =%

H oW B EICINHET 5
| F— 5 MBABFEEH
ATAC-501-20%!

® 7T TS ATy KD AR

e B T7TFur7s CramEs S

=N 7N A AR I 6 Nk =N = wl
HRAFFEEAE#EA 1 -31- 4 (953) 1181KAY

S
b e

=R
T

g R
HRERE





