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Neurophysiologic studies on the vomiting-The role of
oropharyngeal stimulation

Yoshiaki Hayashi (Department of Oral Physiology, Dental School, Osaka University)

Neurophysiologic mechanisms of the mandibular movements during retching and/or
vomiting were analyzed in decerebrate and decerebellate cats. The oropharyngeal trigger area
for swallowing, retching and vomiting were circumscribed the soft palate, the root of the
tongue, lateral parts of the palato-glossal arc and posterior wall of the pharynx. The weak
pressure stimulation to these areas induced swallowing, but the strong one induced retching
or vomiting. The trigger spots for swallowing in the medulla oblongata were distributed
somewhat rostrally, whereas those of the retching and vomiting trigger spots were caudally,
but most of these spots overlapped in the same bulbar area. Degree of the mouth opening
during vomiting was larger than that of the retching, and it depends on the viscosity of the
vomitus. The jaw opening phenomenon during the vomiting was effected by the pharyngo-
mandibular reflex, which was confirmed to be elicited by stimulation of the pharynk and not
by stimulation of the esophagus or stomach. The sensory impulses for this reflex were
transmitted by the glossopharyngeal and vagus nerves to the solitary nucleus in the medulla.
The projection area of these sensory impulses overlapped in the swallowing, retching, vomiting

and jaw opening reflex.
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Fig. 1.

" and six gram vomiting.

Swallowing and vomiting induced by mechanical
stimulation of the oropharyngeal area. Top trace ; Time
course and intensity. Second trace ; Gastric movements.
Third trace ; EMG of masseter muscle. Fourth trace ;
EMG of digastric muscle. Bottom trace ; Mandibular
movements. Three gram pressure induced swallowing
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Fig. 2.
and vomiting spots in the medulla. P : 9 7 mm rostral from
the obex. Sections are about 1.0 mm apart.

Fig. 3.
ching and vomiting induced by bulbar stimulation. Electrical
stimulation was applied during black bar in the top of each
record. A ; Swallowing and retching were induced during
stimulation and immediately after stimulation, typical vomit-
ing was induced. B: A continuous retching was induced
during stimulation and after stimulation, typical vomiting
was induced. Medullar map in the figure indicated the
location of the stimulated spots.
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Mandibular movements during swallowing, ret-
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Fig. 4. EMG of jaw muscles and gastric movements
during repetitive retching and succesive vomiting induced
thirty seconds after bulbar stimulation. The spot stimulated
was indicated in the map. Top trace ; Gastric movements.
Second trace ; EMG of masseter muscle. Third trace ; EMG
of digastric muscle. Bottom trace ; Mandibular moverents.
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Fig. 5. Relations between physical properties of vomitus
and degree of mandibular opening. A ; Empty stomach. B;
Thirty ml of water in empty stomach. C; Thirty ml of
starch paste in empty stomach. Electrical stimulation was
applied to the same bulbar vomiting spot during black bar
in the top of each record. Degree of mandibular opening
was widest in C and smallest in A.
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Fig. 6.
muscles induced by gastric, esophageal and pharyngeal
stimulation. A ; Gastric stimulation. B ; Pharyngeal stimula-
tion. Evoked EMG response was recognized from the di-
gastric muscle, latency about 15ms. C ; Jaw opening reflex
induced by electrical stimulation of lower lip, latency about
10 ms. Upper trace ; EMG of masseter muscle. Lower trace ;
EMG of digastric muscle.
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Fig. 7. Effect of dissection of glossopharyngeal
and vagus nerves on the pharyngo-mandibular
reflex. A ; Control. B ; After section of glosso-
pharyngeal nerve. C; After section of glosso-
pharyngeal and vagus nerves. Upper trace ; EMG
of masseter muscle. Lower trace ; EMG of dlgastnc
muscle.
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Fig. 8. Evoked EMG of the masseter and
digastric muscles induced by electrical stimulation
of glossopharyngeal and vagus nerves. A ; Glosso-
pharyngeal nerve stimulation. B ; Vagus nerve
stimulation. In both cases evoked responses were
recognized from digastric muscle, latency about 15
ms. Upper trace ; EMG of masseter muscle. Lower
trace ; EMG of digastric muscle.
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Fig. 9. Response of the bulbar solitary nucleus
at the pharyngo-mandibular reflex. A ; 5mm
rostral from'the obex. B ; 4 mm rostral from the
obex. C; 3 mm rostral from the obex. In B, evoked
potential was obtained. Latency about 3.5ms. D ;
EMG response of the digastric muscle when B was
electrically stimulated. Upper trace ; EMG of
masseter muscle. Lower trace ; EMG of digastric
muscle.
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On the electric charge of the clothings and the body due to the
friction between the clothings or the clothings and the skin

Toki Tabei (Department of Physiology, School of Medicine, Gunma University)

Electric charging of the clothings put on or of the body, which is produced by the friction
between the clothings or the clothings and the skin was investigated. The electrodes made
of copper plate (5 x 2 cm) were set on the several regions between under and upper clothings
or held in hand of the subject. Each electrode was led one after another to the preamplifier
which was connected through the amplifier to the oscilloscope, and the charging of the
clothings or the body during the body motion was recorded. The obtained results were
summarized as the following.

1. By f{riction of the clothings each other, or between the clothings and the skin according
to the body motion, charging of the clothings or the body was recorded in wave form.

2. The maximum amplitude of the charging wave attained several volt.

3. The charging wave roughly corresponded to the rhythmic motion.

4. The large amplitude of the charging wave was accompanied with large motion or
with the clothings made of chemical fiber, and was detected on the region directly related

to the motion.
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- Fig. 1.

Circuit diagram of the preamplifier. Input resistance was higher than 101 Q. The

electrode was connected to the one terminal of the input with the thin enamel wire.

Fig. 2.

Regions on which the electrodes were
set. The electrode, the copper plate (5 x 2cm),
was set with thread on the outer surface of the
under wear. A :Outer side of the right elbow. B:
Right shoulder. C:Middle part of the both
shoulders. D : Right side of the body ca. 15cm
downward of the axilla).

Fig. 3 Record of the charging of clothings put
on. Subject : T. H., male, 30 years. Cloth : Under
wear—nylon, upper clothing—cotton. Motion : Adduc-
tion and abduction of the right arm. Electrode :
Right shoulder. Temp. : 24°C. Humidity : 67%. The
upward deflections show the positive charge.



M H—FHRER LS BROBEIC X 5 BEBRFEICONT 655

LASBERS VU LI 3 L BEETHOT
BEFPZ WM L 258 CLERERE /ML
TATRTFICE Tz,

- BB X OEEE B i B
5X2cm DEVEIRE . SIROEKEDT
CREDTEREWROMICIT S L SME
BINRCE IR 2BOERD S bNE (TH
) OBROIMUIcEE 0T, B S IBIRES
WCHE L Tod = F ANHEROMCERRE S E OB
R (E%) OfiE 2B TR & L.
BARE B\ 7oL B S AOER ORI B R <
B 55\ ER 0B v Bbh 30 &
U Fig. 2 1R Lic & 51 (A) ARSMA, (B) A
B, ) EfAoRE » Fi, D) Lo 4 & e
Uic. 7o BERE OB b CICHiFic#d 3
LA T D KM ST 3 2w Ric = AR
EEE T O RICSIc RIF I ERIREBICIR 5 70
(10°~10°Q). L7c23» CEMEZ RO ICEE
Lic & & E 3 RO BERE O ERICRIT 5
X D ICFRICIE 5 125 A ISR O A ST R o4k
ot (1) & 100~10°Q) LI kT
25) jl 7z.

c. HBEWRIMOLED X CHKES HiAE
B L & ORBRLELET 2 b ERE T
BAg%E - shielded room lz 33\ CEEN 21T b
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7ot o TEBILEREN zero O ThH-TE
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Fig. 4. Charging of the clothing made of
different cloth. Subject : Y. K., female, 24 years.
Motion : Stepping. Electrode : Right shoulder. Time
scale : 0.5 sec. Calib.:1V. Temp.: 22~23°C. Humi-
dity : 67~73%. Cloth : 1. Under wear-polyester,
upper clothing-acetate. 2. Under wear-rayon, upper
clothing-acetate. 3. Under wear-nylon, upper cloth-
ing—nylon. 4. Under wear—cotton, upper clothing—
nylon. 5. Under wear-rayon, upper clothing-acetate.

" 6. Under wear-rayon, upper clothing-silk. Upward-

positive.
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BoE HEbh, BEOHTEROY XK
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Table 1. Maximum amplitude (volt) of the charging wave due to the clothings made of
different cloth put on. Subject: Y. K., female, 24 years. Motion. : Stepping. Temp. : 22~23C.

Humidity : 63~73%

Elect. regions Right
Cl oth\ shoulder

Right elbow

Mid. of R. side of  Connect of
shoulders body 4 elect.

*#Un. : Polyester +0.2~—02 +40.2~-0.2
0.4 0.4

*#¥Up. : Polyester

Un. : Rayon +0.3~—-06 +0.2~-03

Up. : Polyester 0.9 0.5

Un. : Nylon +03~—-06 +0.2~-0.2
- Up. : Polyester 0.9 0.4

Un. : Polyester +0.7~—04 +0.6~-—0.3

Up. : Wool 1.1 0.9

Un. : Rayon +03~—-02 402~-0.2

Up. : Wool 0.5 0.4

Un. : Nylon +05~—0.3 +04~—04
Up. : Wool 0.8 0.8
Un. : Rayon +01~-01 +40.3~-0.2
Up. : Silk 0.2 0.5
Un. : Polyester +0.7~—-02 +0.7~-0.2
Up. : Silk 0.9 ) 0.9
Un. : Nylon +05~—-03 +0.3~-0.3
Up. : Silk 0.8 0.6
Un. : Polyester +2.3~-06 +1.0~-0.3
Up. : Acetate 2.9 13
Un. : Nylon +04~-02 +4+04~-0.2
Up. : Acetate 0.6 0.6
Un. : Rayon +0.2~~0.2 +4+0.3~-0.1
Up. : Acetate 04 0.4
Un. : Cotton +11~-1.6 +0.2~-—03
Up. : Nylon 2.7 0.5
Un. : Nylon +3.0~—45 +0.8~-1.0
Up. : Nylon 7.5 1.8

* Un. : Under wear

** Up. : Upper clothing

+01~—-02 +03~-02 +04~-02
0.3 0.5 0.6

+02~-01 +01~-01 +04~-—-04
0.3 0.2 0.8

+01~—-01 +4+03~-05 -+0.7~-1.0
0.2 0.8 1.7

+03~-02 +1.7~—-09 +1.7~—-08
0.5 2.6 2.5

+02~—02 +03~-04 +1.3~—19
0.4 0.7 3.2

+02~-02 +04~-—04 +05~-05
0.4 0.8 1.0

+01~-01 +02~—08 +03~-04
0.2 1.0 0.7

4+05~—-02 +06~—04 +1.4~—06
0.7 1.0 1.0

+02~—0.2 +03~—03 +0.3~—07
0.4 0.6 1.0

+0.7~—03 4+17~—06 +1.7~—06
1.0 2.3 2.3

+0.1~—-0.1 +05~-0.3 +405~—0.1
0.2 0.8 0.6

+01~~01 +04~—0.7 +04~-—0.2
0.2 1.1 0.6

+05~-08 +1.7~—-1.2 +07~—-17
1.3 2.9 2.4

+25~—25 +20~—45 +35~—-4.9
5.0 6.5 8.0
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Fig. 5.
(1). Subject: Y. K., female, 24 years. Cloth : Under and
upper clothings both nylon. Electrode : Right shoulder.
Time scale : 0.5 sec. Temp. : 24°C. Humidity : 67%. 1. Raising
and lowering of the right arm. 2. Adduction and abduction
of the right arm. 3. Extension and contraction of the right
elbow. 4. Stepping. 5. Running. 6. Sitting down and stand-
ing up. Upward-—positive.

Fig. 6. Charging of the clothings due to different motion
(2). Subject : Y. K., female, 24 years. Cloth : Under wear-
nylon, upper clothing-acetate. Electrode : Outer side of the
right elbow. Time scale : 0.5sec. Temp. : 24°C. Humidity :
67%. 1. Raising and lowering of the right arm. 2. Adduction
and abduction of the right arm. 3. Extension and contrac-
tion of the right elbow. 4. Stepping. 5. Running. 6. Sitting
down and standing up. Upward-positive.
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Table 2.
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Maximum amplitude (volt) of the charging of clothings due to different motion.

Sudject : M. S., female, 20 years. Cloth : Under wear-nylon; upper clothing-rayon. Temp. :

23°C. Humidity : 70%

E@vregions Right Right Mid. of R. side of Connect. of
Motic shoulder elbow shoulders body 4 elect.
otion
Raising and £04~—03 +06~—07 +09~—04

lowering of
the right arm
Ab(%iduction and
abduction of
the right arm 05 1 1
contraction of
the right elbow

Stepping

Running

Sitting down and
standing up

Fig. 7. Charging of the clothings detected by the
_electrode set on different region (1). Subject: Y. X.,
female, 24 years. Cloth : Under and upper clothings
both nylon. Motion : Raising and lowering of the
right arm. Time scale: 0.5sec. Temp. : 22°C.
Humidity : 67%. Region of the electrode: 1. Right
shoulder. 2. Outer side of the right elbow. 3. Middle
part of the both shoulders. 4. Right side of the
body (ca. 15 cm downward of the axilla). 5. Connec-
tion of 4 electrodes. Upward-positive.

+0.7~—-03 +21~—-03
2.4

+03~-02 +08~-0.3

Extension and +02~—02 +04~—03
: 0.7 ]
{ +02~—02 +4+0.7~—-04
4
(

0.7 1.3 1.3

+02~—-03 +02~-04 +0.7~-03
0.5 0.6 1.0

+02~—-02 +03~—-08 +03~-02

0.4 11 0.5
+02~—03 +1l~—14 +17~-12
05 25 2.9
+0.6~—1.0 +15~—14 +12~-08
16 2.9 2.0
+02~—0.7 4+07~—06 +07~—12
0.9 1.3 1.9

’ -

Fig. 8. Charging of the clothings detected by
the electrode set on different region (2). Subject :
Y. K., female, 24 years. Cloth : Under and upper
clothings both wool. Motion : Stepping. Time scale :
0.5 sec. Temp.: 23°C. Humidity : 60%. Region of the
electrode : 1. Right shoulder. 2. Outer side of the
right elbow. 3. Middle part of the both shoulders.
4. Right side of the body (ca. 15 cm downward: of
the axilla). 5. Connection of 4 electrodes. Upward-
positive.
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Fig. 9. Charging of the body due to clothings made of different cloth.
Subject : T. T., female, 45 years. Motion : Raising and lowering of the right
arm. Time scale : 0.5 sec. Temp. : 24°C. Humidity : 40%. Cloth : 1. Under
wear-cotton, upper clothing-nylon. 2. Under wear-mixed yarn, upper -
clothing-nylon. 3. Under wear-mixed yarn, upper clothing-wool. 4. Under
wear-nylon, upper clothing-wool. 5. Under wear—cotton, upper clothing-
wool. 6. Under wear-nylon, upper clothing-nylon. Upward-positive.

Fig. 10. Charging of the body due to different motion. Subject : T. T.,
female, 45 years. Cloth : In records 1, 2 and 3, under and upper clothings
both nylon, in records 4, 5 and 6, under wear-cotton, upper clothing—wool.
Time scale : 0.5 sec. Temp. : 21°C. Humidity : 40%. Motion : In 1 and 4
raising and lowering of the right arm, in 2 and 5 stepping, in 3 and 6
wrighting. Upward-positive.

Table 3. Maximum amplitude (volt) of the charging wave of the body when clothings
made of different cloth put on. Subject : T. T., female, 45 years. The electrode was clasped
in the left hand and the body was insulated from the earth. Temp. : 21°C. Humidity : 44%

Motion ‘s
Raising and lower- . S~
Cloth\ ing Ofgthe right arm Stepping Wrighting
*Un. : Nylon 0 +61~—1.2 0
*#¥Up. : Cotton 0 7.3 0
Un. : Cotton 0 +6.1~—1.7 0
Up. : Cotton 0 7.8 0
Un. : Mixed yarn 0 +55~—1.3 0
Up. : Cotton 0 6.8 0
Un. : Nylon +2.0~—-1.3 +6.0~—1.0 +3.8~—35
Up. : Nylon 3.3 7.0 7.3
Un. : Cotton +2.3~—12 +3.8~-—-2.0 +3.2~-2.0
Up. : Nylon 35 5.8 5.2
Un. : Mixed yarn +1.6~-0.9 +55~—-2.0 +2.3~-23
Up. : Nylon 2.5 75 4.6
Un. : Mixed yarn +0.3~—0.3 +5.2~-—1.2 0
Up. : Wool 0.6 6.4 0
Un. : Nylon +0.4~—04 +55~—-1.2 0
Up. : Wool 0.8 6.7 0
Un. : Cotton +0.6~—0.3 +5.0~—-1.4 +0.2~—-0.2
Up. : Wool 0.9 6.4 0.4

*Un. : Under wear **¥Up. : Upper clothing
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Table 4. Maximum amplitude (volt) of the body of
different subject. The electrode was clasped in the left hand
and the body was insulated from the earth. Motion : Stepping.
Temp. : 20°C. Humidity : 63%

- Charge (Max.
Subjects Cloth amp.) (volt)
T. K. *Un. : Cotton +1.8~—0.9
5 25y. #Up. : Polyester 2.7
M. M. Un. : Cotton +1.8~—0.38
3 60y. Up. : Cotton 2.6
K. O. Un. : Cotton +3.0~~-1.3
& 53y. Up. : Nylon 4.3
I A. Un. : Cotton +0.8~—05
3 40y. Up. : Nylon 1.3
K. G. Un. : Cotton +2.3~—1.8
5 44y. ‘Up. : Polyester 41
Y. K. Un. : Rayon +1.56~~-1.3
Q 24y. Up. : Cotton 2.8
T. T. Un. : Rayon +21~-2.0
Q 23y. Up. : Wool 41
M. S. Un. : Rayon +0.8~—0.5
Q@ 20y. Up. : Wool 1.3
K. N Un. : Acryl +2.3~-—25
Q 32y. Up. : Acryl 4.8
A. H. Un. : Nylon +1.8~-16
2 20vy. Up. : Acryl 34

*Un. : Under wear #¥Up. : Upper clothing

Fig. 11. Charging of the body due to clothings on
different subject. Cloth : Under wear—cotton, upper clothing—
polyester. Motion : In 1 and 4-raising and lowering of the
right arm, in 2 and 5-steppting, in 3 and 6-wrighting. Time
scale : 0.5sec. Temp. : 20°C. Humidity : 63%5. Subject : In
1, 2 and 3-T. K., male, 25 years, in 4, 5 and 6-K. G,
male, 44 years. Upward-positive.
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The pre-resting potential of frog myelinated nerve fibres
Michikazu Oshima (First Department of Physiology, Nippon Medical School, Tokyo)

Intracellular recordings were made on frog myelinated nerve fibres in view of exploring
membrane potential of the myelin sheath. Potential change was photographed continuously
from immediately before impalement.

With the advance of an electrode, a regular, gradually increasing DC-potential (‘preresting
potential’) was always observed before the development of an axonal resting potential (Fig. 2
a-d and Fig. 3B and C). The full magnitude of this ‘preresting potential’ was —21 mV in
the mean with a range of — 4 ~—41mV (78 observations), and correlated significantly with
the value of the resting potential (Fig. 6).

Only the preresting potential could often be recorded during the whole course of an
impalement (Fig. 4). The evoked spikes were led off in this phase too ; they were small and
variable in size, the size being not dependent upon their starting level of potential (Fig. 7 B).
These miniature spikes were also different from the axonal action potentials which were
affected by changes of the external calcium concentration (Fig. 9), though both of them were
affected by hyperpole{rizing currents technical (Fig. 8).

Some sources of errors for the recording of measurement of the potentials were discussed
(Fig. 5). It was considered that the preresting potential arises from the myelin sheath layer,
namely, it represents the membrane potential of the Schwann cell derectly surrounding an

axon.

#* i
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Fig. 1.

Experimental arrangement used for intra-
cellular recordings from myelinated nerve fibres in a nerve
trunk. {a) a sciatic nerve, (b) a sloped polystyren piece,
{c) an air gap, 1.5 mm wide, (d) a microelectrode and (e)
a micromanipulator ; (S), (P) and (C) outputs of stimulat-

KRR ECAEE b ORY RAF v~ VR E
Rifs, Fig. 1) Th 5.

FIBCERE (i O.lmsec LAT o B £ v
2, JEEE10~50 Hz) 38 X O HEEd (E, 3
Fh4EIz BRRERY I HE5R) 1T EKHBR (IR, A9 1.5
mm) %@L CEBRIAROMRICER L .

BAAERL L TR 2ESHAA Yy e Ra—
FLBANAL v —F o ARBHEER (AR
Bt 1000 MQ Pl F, BERRFBEEES) 206F
TRV, ZomEREREEEfEE R 100 MQ i
MEBLEEA VRIZTaybue— LT .

BUNERIE 3M KCl 2 LB L D
T, TOBERERL (FERgE 5MQ~180 MQ)
EERBICHHPEL, FAROEE RELZRT
b ORI L. BRBIGHEN % S L EmEM
0, HIEEER»D OHABER X VERE
#& (EE# Ringer ¥§) Wiz THiE L7z, BB
BAZ~v=Fv—F—OME a U & EALT
4 ~8pfsec (EHYPE) DOEEETITE - 72
2, —EOEBRTIIHEER Uit X 2EEHA
(% 100 p/sec PAE) 1T o7, FIAAETH
HEEEHCIE - THI1 CTh iz :
BAEGERREER I X 0 BRI AER

PSR L.

EABIRICIL, E¥ Ringer #% (NaCl,
111. 1 ; KCl, 2.7 ; NaHCO;, 2.4 ; CaCl,,
1L.8mM/L) migd, B Ca(4.2, 10, 30
mM/L) Ringer # (% 0B&EEZ NaCl
BEORDICE VHE) LU0 7= B
F ~U A (0.3%) Ringer ¥ bEEHL
. 7o pH v h b 7.3~74, &
EBREE 1L 18°~32°C OEETH - 72,

AEBRIFHEC B TIRRERR SIS
HERHET D 5 7e D, FIABRMERIASLLO
BRI CTERL ST, BAD BMBHEL
T3 LB RESTOERIZ T~ (B
%) OFERREERE L, BNE
ik 7 ORI CHA S hic b O
LEZTIVTHAD.

ing, polarizing and compensating circuit, respectively :
(V) a high input impedance preamplifier connected with

a dual beam oscilloscope.
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Fig. 2.
slow impalement (see from below, upwards). Gradually
increasing DC-potentials (records a, b, ¢ and lower half of
record d) were always observed before the axonal penetra-
tion (the middle trace of record d).

— 100 myVv
10 msec

Potential changes recorded continuously during
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Fig. 3.

A, axonal resting potential developed alone. No preceding preresting potential ;

observed only in two cases. B, preresting potential with two steps. C, resting and preresting
potentials of a very short time course, observed with high speed (about 1 mm/sec)

penetration.

Fig. 4.

Penetration of the myelin sheath. Preresting potential was not followed by axonal

resting potential during the whole course of impalement.
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Negative correlation between basal metabolic rate and
plasma free fatty acid level in Ainu

Katsuhiko Doi, Akihiro Kuroshima and Shinji Itoh *

Department of Physiology, Hokkaido Universily School of Medicine, Sapporo

In our previous study in which plasma free
fatty acid (FFA) levels weré compared in
several groups of subjects under basal condition
in the winter, low levels of plasma FFA were
found in subjects who were considered to be
well adapted to cold, while high levels in
subjects who were not exposed to coldD. This
finding may suggest an increased mobilization
of FFA from fat stores in non-acclimatized
men or a high rate of turnover of FFA in

acclimatized men. Since a straight line correla-

tion between BMR and the turnover rate of
FFA has been shown by Issekutz et al, it
seemed of interest to observe the relation
between BMR and plasma FFA levels on
different groups of subjects. Previous investiga-
tion demonstrated a positive correlation of
BMR to plasma FFA levels in Japanese farmers
“and students in Hokkaido®»®. As we noticed,
however, some different patterns in fat meta-
bolism between Japanese and Ainu®®7, the
present study was carried out in order to
examine the relationship between BMR and
plasma FFA levels on Ainu.

Two groups of healthy male subjects partici-
pated in this study. They were 22 medical
students in Sapporo in the year range of 19-
23 and 25 Ainu in Asahikawa in the year
range of 17-45. Experiments were made in
summer (July and August) and in winter
(January and February). In the morning before
breakfast under basal condition expired air
over a period of 10 minutes was colleted in a
Douglas bag and analyzed for O, and CO, by
means of 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®.

In Japanese a significant seasonal difference
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Fig. 1. Relationship between BMR and plasma

FFA concentration. A : Japanese students in
Sapporo, B : Ainu in Asahikawa.

in BMR was reported by several investigators
NINIDI2), This was also the case in the present
experiment. The values in the Japanese group
were - 36.6+0.5 Cal/m?shr (mean+S.E) in
summer and 41.240.5 in winter (P<0.001) and
those of the Aiun group were 36.5:0.7 and
30.4-4-0.6, respectively (P<0.01). It is worthy
to note that the values in summer were on the
same level in both groups, while BMR in
winter was higher in the Japanese than that
in the Ainu (P<0.02).

Plasma FFA levels in the Japanese group
were significantly higher than in the Ainu
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group, in confirmation of previous observationD).
The values in winter were 472+45.1 zEq/l
in the Japanese and 307+-28.1 in the Ainu P<
0.01) and those in summer were 422+20.7 and
263+34.2, respectively (P<0.001).

When individual figures of BMR (Y) in both
summer and winter were plotted against plasma
FFA concentration (X), a positive correlation
was obtained in Japanese subjects (Fig. 1 A),
being experessed by the line of Y=0.05X+
31.84. This may suggest that BMR is related
to the availability of FFA as metabolic fuel in
the circulating blood. However, it was of great
surprise that the relation was not positive but
negative in the Ainu: the correlation was given
by Y=—0.015X+42.78. As illustrated in Fig.
1B, in subjects who showed low levels of
plasma FFA, BMR was high and vice versa.
This fact suggests that in Ainu FFA is very
rapidly oxidized after its mobilization from fat
stores, bringing about a lowering of the plasma
FFA level especially in subjects who showed
relatively high energy metabolism.

In animal experiments tissues from cold-
adapted rats!®14) and hamsters!® were shown
to have increased capacity to oxidize fatty
acids. According to Hsieh et al.1®), relationship
between plasma FFA concentration and increase
in oxygen consumption after noradrenaline in-
fusion was positive in warm-adapted rats, but
negative in cold-adapted ones. The observation
that an increase in the oxygen consumption

was associated with a decrease in plasma FFA
in cold-adapted rats might be compatible with
our present finding in Ainu.

This work was supported by a grant from the
Japan Society for the Promotion of Science (M-8).
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Secretory pattern of organic components in the
pilocarpine stimulated saliva of the dog

Masato Miyoshi, Torashi Okamoto and Mamoru Sueki *

Department of Physiology, Kyoto Prefecture University of Medicine, Kyoto

Investigations of the secretory pattern of
inorganic components in pilocarpine stimulated
saliva have been performed by many workers,
while only a few worksD) were reported on
the secretory pattern of organic components in
saliva. Since salivary gland acini are generally
composed of mucous and serous cells, and secrete
organic as well as inorganic components from
these different types of cells, it is essential to
study the secretory pattern of these two com-
ponents in saliva in order to throw light on
the secretory mechanism of the salivary gland.

In an attempt to contribute to the present
knowledge of the secretory pattern of organic
,components, the present experiments were
carried out by observing the secretory pattern
of protein and hexosamine as the organic
component and Na, K and Cl as the inorganic
components in saliva. Target organs were sub-
maxillary and parotid glands of 5 mongrel dogs
(8 and 12kg) and the experiments were per-
formed under thiopental sodium anaesthesia.
The saliva was collected through a polyethylene
cannula inserted into the duct. The salivary
secretion was initiated by a single subcutaneous
injection of 0.04 mg/kg of pilocarpine. Protein
and hexosamine in the saliva were determined
with the method of Lowry et al.® and Blixs
method® respectively. Na and K in saliva and

blood serum were determined with flame:

photometer. Cl was measured with chloridometer.

The time concentration relationships of Na,
K, protein and hexosamine and the volume
rates of secretion for 5 experiments using the
parotid and submaxillary glands are exemplified
by the experiment depicted in the figure.
‘Salivary secretion from both kinds of glands
commenced 5 to 10 minutes after injection of
pilocarpine. In this subject, the volume rate of

* SUFEA « AT  FOR 5F 5 S
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secretion reached a peak of 2.85cc/min from
the submaxillary gland, and 1.55cc/min from
the parotid gland, respectively, during the second
2.5 minute period after the initiation of salivary
flow and then fell off gradually. In the present
experiment there was a rise in Na concentration
which accompanies the rise in the flow rate and
then Na concentration fell off gradually parallel
to the volume rate of secretion. Time curve for
Cl concentration was similar to that of Na
concentration in the figure. The maximum point
of K concentration seems to appear at the start
of secretion. It can be seen that a tendency of a
slight transitory rise in K concentration appears
in the post-pilocarpine period. This secretory
pattern of K concentration is almost similar to
that of mecholyl® or histamine® stimulated
gastric secretion. In the case of inorganic com-
ponents, the secretory pattern in relation to the
flow rate in both submaxillary and parotid saliva
was practically identical, whereas in the case
of organic components, i. e., protein and hexos-
amine, the secretory pattern in relation to the
flow rate was quite different from the pattern
of the major inorganic ions, especially in the
case of submaxillary saliva. The concentration of
protein and hexosamine gradually increased after
the pilocarpine injection and reached a peak
value 20 to 30 minutes after the initiation of
secretion, and then gradually reduced to the
concentrations observed in the first sample. On-
the other hand, in the parotid saliva, the
protein concentrarion was abruptly diminished
to the initial level, whereas hexosamine was
secreted in almost constant, but low concentra-
tion during the secretion. The evidence that the
time course of the hexosamine concentration
ran practically parallel to that of the protein
may suggest that the protein determined in the
submaxillary saliva originated from the muco-
protein.

In this figure it is demonstrated that the
time curve of the organic component in
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submaxillary saliva was different from that of
the inorganic component and the flow rate.
However, in the parotid saliva, the time curve
of organic components is different from that in
submaxillary saliva. In this respect, it is of in-
terest to refer to histological observation
that parotid gland acini are serous cells and
submaxillary gland of carnivores are composed
of both serous and mucous cells. A great difference
in secretory pattern of organic components of
submaxillary saliva from that of parotid saliva
may be due to a high content of mucous cells
in the submaxillary gland, while the parotid
gland is a pure serous gland. In the submaxillary
gland, it is suggested that the difference in the
time curve of organic and inorganic components
may be due to the different response of the
gland cells to pilocarpine according to the type
of cells. It is also suggested that organic com-
ponents in submaxillary saliva may originate
mainly from the mucous cells. Electronmicro-
scopical observation reveals that change in the
secretory granules or cell organelle appeared
within 5 to 10 minutes after the pilocarpine
injection in the serous cell of the canine

submaxillary gland, whereas in the mucous cell,
histological changes were not observed within
this period®. This finding as well as the
secretory pattern in the present experiments
suggests that serous cells may be more sensitive
to pilocarpine than mucous cells.

These findings indicate that histological
studies related with physiological experiments
are essential studies on the secretory me-
chanism of the gland. : '
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Absence of hyponatremia in adrenalectomized cats
without hormone treatment

Tokuro Fukuda and Yasu-Ichiro Fukuda *

Department of Physiology, Chiba University School of Medicine, Chiba

It has been previously reported that there
exists a marked species difference in the
derangement of mineral metabolism after
adrenalectomy in dogs, rats and rabbitsD. The
well documented hyponatremic and hyper-
kalemic tendency is only marked in dogs which
require DCA or ‘aldosterone to correct these
abnormalities. It is also well established? that
adrenalectomized rats can survive without
disturbances in salt metabolism, when a saline
solution is given as drinking water. On the
other hand adrenalectomized rabbits have been
shown to survive even when NaCl is restricted
in the diet. It has been proposedV that these
species differences might depend upon the
sodium resorptive power of the renal tubules
together with the bicarbonate preserving
mechanism and differences in the tendency of
animals to become acidotic. Thus it was
suggested carnivores might need mineralocorti-
coid to keep the normal serum electrolytes
stable even in unstressful states.

During the course of our experiments on
endotoxin shock in adrenalectomized animals of
various species, it was occasionally observed
that adrenalectomized cats do not need hormone
treatment or special salted diet for survival.
Because of the presence of extreme sensitivity
to endotoxin, the existency of accessory glands
was thought to be quite unlikely. Glucocorticoid,
but not DCA allows adrenalectomized cats to
tolerate endotoxin®). Therefore, it was examined
here whether the survival of adrenalectomized
cats without hormone treatment is the result
of the absence of derangements in the mineral
metabolism, just as is the case with rabbits.

In total 9 cats were adrenalectomized under
Nembutal anesthesia (30 mg/kg, i.v.) via the
lumbar approach, extraperitoneally, and in one
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stage. Care was taken to block the nervous
plexus around the glands with Procaine. The
postoperative recovery was good  and normal
activities were regained within a few days only
in cats which had become accustomed to the
laboratory life ; otherwise refusal of food was
common and in order to prevent emaciation
cortisone treatment was necessary. DCA was
ineffective in improving the appetite. These
observations were quite different from the
adrenal insufficiency observed in dogs at our
laboratory®. Five cats showing smooth recovery
did not need any hormone treatment over two
months on an ordinary diet (fish and rice). Fig.
1 shows an example of the postoperative course.
No tendency to progressive hyponatremija and
hyperkalemia appears and only slight elevation
of the serum potassium level can be noticed.
Administration of DCA lowers the potassium
level, but no appreciable change occurs in the
serum sodium level. The hematocrit value
fluctuates somewhat, but a tendency to progres-
sive anemia was not observed. In the hemogram
the N/L ratio tends to be slightly lowered and
increases on the administration of cortisone.
Thus a tendency to lymphocytosis remains
throughout, but the early eosinophilia subsides
gradually, as was the case with untreated
adrenalectomized rabbits®. Hypothermia and
hypoglycemia were not observed. However, the
absence of glucocorticoid made adrenalectomized
cats extremely susceptible to various kinds of
stress?®). Thereby inactivity, anorexia and
respiratory weakness were common occurrences.
Even in case of good recovery the anesthetic
dose of Nembutal should be reduced to one
half of that in normal cats.

The results obtained were quite unexpected
and contrary to that hitherto reported. The most
extensive experiences on adrenalectomized cats
were made by Britton and his associates in early
1930. They consistently insisted that defective
carbohydrate metabolism represents the most
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Changes in the serum electrolytes and hematological values following adrenalec-

tomy in cat. Ht ; hematorit, N/L ; the ratio of polymorphonuclear neutrophils to lymphocytes,
Eos. ; per cent of eosinophils. Effect of DCA and. then cortisone were examined as follows :
DCA ; 1 mg/day for 3 days (s.c.), cortisone ; 1 mg/kg/day for 4 days (i. m.).

serious effect of the lack of adrenal cortical hor-
mone and noticed that the degree of progressive
depletion of carbohydrate stores determined the
survival period in cats after adrenalectomy
which ranged from 1 day to 12 days®. In the
short-surviving group (1 ~ 3 days) the reduction
of the serum sodium level was far less than in
the long-surviving group”. Even the long-
surviving group (6 ~12 days) were all weak and
prostrated when the examinations were done,
and the effect of preceding anorexia and
starvation upon electrolytes metabolism should
be consideredD. The death of any animals within
48 hours after adrenalectomy would be difficult
to interpret as due only to adrenal insufficiency.
It might rather be the results of surgical stress.
Their adrenalectomy was performed via the
anterior abdominal route (transperitoneally®)
which is much more stressful for cats than the
extraperitoneal approach adopted by us. Whe-
ther they have used cats well accustomed to
the laboratory life is an another serious question,
because cats are extremely nervous and refuse
food in unaccustomed circumstances.

In support of their contention Britton and
his associates” reported that marmots and
opossum do not show hyponatremia in the state
of adrenal insufficiency in spite of pronounced
depletion of carbohydrate stores. After the

establishment of the concept of “glucocorticoid”
and “mineralocorticoid” and the proof of the
real existence of the latter as aldosterone some
20 years later, the question now raised is
whether aldosterone exists in these animals,
and, if it exists, does it concern ordinary
regulation of sodium excretion.

The present report would indicate that in an
unstressful living condition the secretion of
aldosterone is not necessary for keeping the-
normal serum sodium and potassium level in
cats and other common laboratory animals
except dogs. In this respect dogs and to certain
degree humans are exceptional in requiring
aldosterone for the ordinary homeostasis of the
serum electrolytes.
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BMLErOEREZET X5 BEDNS.

3. CO BhilliEaE I DRRYT

EEBE - SAYFE - \BAS - FE F (b
KRB AEED)
HRTDCO E~EF eV L DEEEERT
T ORHIERFEN BBV STV 523, T OfER
WilaE 2% UCofiEEE L, CO E~ES vl
VORBEHELOWELL S THEXIN 5. i
3k, CO L ~% 7/ rEVEORIEHEEIX in vitro
DFRMERP T OBEIZEMEE B, JEEHED 2 ERF
EFMIMEF DT TRIFE - T 5. RIGEE
FHE DI X 5 TELL, ELVFHEZITR
5 P IV & [ CHRRGHE% in vitro ZEER
THRIEZRELLEY. ULr LI EERZ &
ThH5H. TEITHEED ORI DORISEE DHIET
X 5% Peo DIEVEBUIC B VW THE, £ DIESGER
DEVE TBWERT. TTTELRIHFLY
EEE UCIRRGEN 2R T & FISEFE 0
Dby, X DEBE U ER S,
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4. Barbiturates © > 7 7 2 [C &+ B1ER

WEFE (bkidzE)

Barbiturates DR RMIERICR T BEMK, =
LLTCEx O v 7 AMEEMILERCES b0 L
TN T W 5B, TORBEBFOFMIIREITH
B TNEELPITLHNED 5T, HHiX =
DY+ T ARE (MSR) iz -2 W T thiamylal
sodium DR ZKENINEMRE T~ 7.

Thiamylal sodium 10 mg/kg Z#IRMNIRS5-$ 5
L, HFHOTRTEHEIN S MSR 13E ciH &
hie. Cod, MaNEEE < #l » 7= moto-
neuron OFHIFEEM LMK © 1 vE—~F VR
WS> 7. EPSP it X % A3 1 7 54t
OBEMIEAERE B SR X 5 A
7 RHTOME, WfitE SD R F BRI IS %
RALIV DT Ry FCSHELBTEBOKREELED
ek 7. F7-, motoneuron DL
HED BN 7. L L, group la fiber @
BLARINIC X 5 EPSP OIRIEH L Lic.

Zok 5 FHEs» S, thiamylal sodium 10 mg/
kg OEIRINEE S X 5 MSR ofisl:, % 5<
EPSP oMilic X 5H 0T, ¥YF 7 ATEEZRY
7<= motoneuron O D EKLEELEAIEE DZE
ek 55 DTRAEVWERDRS. LML, XD
REZIEG Lizgaicix, EPSP oGt oR
F&, #lzi¥ motoneuron D DOZE{L & HRS
LTWwardaEhisw.

5. %% 35 v MEKRTE® CRF j&it

EERE - LE H - FEHRER (LAB14E
) '

TERR 2 5 5 @ ACTH S HIK T oD
_ACTH T (CRF) ORI E 53D TH S
25, ZOMETH TRARBREROERRET &
{iw CRF /EHEOBEN Y RADEBEBTEA ML
AFSHE O BB OV TRl 2 L F 2 AT "
v U-ULE X ORI CRE EERREE L
THRFE 2T 7. AMfiF 2z vF2 ATV Y
LD HNZEBE, 4% 3ERME T THL
CHBELE, IR THCRFEED Zhit X {—
FLUTAEESEMERLTOBERNY RAMRE b,
Z OWE ORI bR TR RN, =~
FRE TR A F VAR E UTHY, 4
A8 R30I A b v ARG R AR TH B L4

2HETCREABAOF 2 LF2 ATV VLD E
BRIEBEC AT, TRHDBESWIRE

PRI EEORGERSR L. ERFEECEEL

7o Tt CRF Fv~ b 2hne X<4—
LT2 BETIRAL FEA7RL 7 HETHD TR
SOBRERBVWAEEOHMINER L., SHL?2
HE D&% 6 RS04/ A v AR Z ML 2
BRI SN h 7. DL EOERERE»HHE
RFE » TEARSREROEEBEEEERCOW
T, 1) Wb 3 stress’—non—responsivé period %3
BET5C L, (2) ZoMMEH 1EMER C 5
%. (3) Non-responsive period ¢ rate-limiting
step D/ & H—DIFMKTHRD CRF v~LiT
BULT5zE, @) X5 ImBNY RAPEH%3E
BECRETSZELDA M VARIEEEBRY
R ADOFRECWERET O CRF #iticfE Uik
BB Z OFE OFHEEB IR ENRERDOD
LB 5pBbNS. BELLHEAY XAD
RBCEFIRIR RO L VEEORAE BNEL T
2hDLEbNLLR, TOAREBIESBOWKE
EUHELTS. ‘

ok vE AERASEREA AV OFEC X VERR
BER 5 FH EIE A OB TN TE LMD
T v b, REBRIEHMEZ A v T norepi
nephrine DA AERIC R JIETH Y 7 214 F
v ORE% in vitto THET Lic.
Norepinephrine & Fkii§ % & RIS 5% D
BMMBEZ 52X LAbh 5. BIZERIE
ik D& 2 @ norepinephrine D IEH5 % AFE
Bz s v v AR X O ouabain OEFMTERHIC
WA L. 2oh Vv afEs X O ouabain If
fiz & % norepinephrine EF @ i1 4 1% LB D
norepinephrine %} U CEICH 5 norepi-
nephrine & D40 & 1z Bl O A2 & D B
72. —7% basal & X * theophylline JFINC X %
RS fRVERE 7 V) 7 SRR KUY ouabain DI
Iz X Vg A ERER S Tk 5Tz, FKiCH
fafEiEME I 35\ C % norepinephrine I X % g5
SRRVERE Y v AT X O ouabain FEhmiC X



A
fr e

DB K723 theophylline = X B 154
FRERE I LAMIGASA L DB, S5ITHIE
FLAGNHHLEE DA = 0 ouabain iz X 2 g5
HIRIRE D Y o A & VIBEREMT ALK
DA Uiz, Zh & 0531 norepinephrine D fig
W5 5 FRE R D3I ATPase itk & 5B LT
5’&%%%5&6 —F B ERFAEBOSEIC
IEmP VY ADFEEF TS norepinephrine DJf
M%%W%iomMmOﬁmulbﬁﬁamx@
AT & D Bz, Z DL Hx norepinephrine
VEF 73 ATPase & B4 5 &5 LRt ol &
F—FHLixv. ZoEIBEIEFEBOEGHIE
}Lﬂﬂﬂf"!ﬂﬁ’k ER S THEIY Y T A & D EARRS
SIRIEFMNA BT E & Iz S HBIRET AT & I
bhb.

1. 74 X OEERH

TEBE - EBEA - FIFEER (LA 1 4

AR OFES B IS T %2 IR E G o Rhd ST
THEHNT, gL 71 B X CEARAR
DNTERETR -7z

ELSBBCLIX L THTa2—L7 3 viitish
BT ERELHLNHEETH B, blvbho
YT, HERAYVYADTEERETT 10C i
1GHRBE LRIED, #7232 —A47 3 v Ul
WM Td % vanillyl mandelic acid (VMA) o R
HEREESFICHEINT 2 2 kMo, TLT
Z o VMA ofifn& migbiaklgE: (FFA) v

% , 683

ANDEFREDBCEREOEAESD » 7. T
HHLESBRICX 5t FFA Ho LR WA T
2—L7 3 VOISR T 5 LHRIEh S,

By omif FFA v, BAAIRL
LERTTARDFHEBEL « BENTHOERICE VT
HBWb U B L&D -7, M FFA VL& ER
EEEOMBRERB L, BRANTRHEOMIIE
DOMBPD 57255, 714 2 TERMITADOEBENZ
S>N7c. Hsieh k70 g/ =57 Y v
OEIRNEA & 17 78 v, BRIEE O & mik
FFA L oBfRz L 5 <, EEIHEZ » FTRIE
OFERE, FELEIHEZ » F TIRACHEBEERH LT
WHD, bihvbhOFER TR ARA DRI IRIES]
L7 v b, 74 ROXNITIEABNES » + ORHE
YT ALV XS .

My b vk v ~Lait FFA & X O8iE4
Eofilic, BARANTRIEDHEBESAZL D bh 7z
B, T4 F TREROMMMGRS R Shisne 5
7.

felfRTiC X 5T, ARATIRLIEL Y 7Y 2
Vv FRREEROERZ LR LEEoRELT, 7
{ A TREDLABILBPBRECE &% 7. —
il FFA o FRWGAARATRETHY, 74
XCEETH -7z, 74 R TROMBEY REHY S
—EEERBRAL BRTH VT LB, Zhik
MHBEL TS0l EZDND.

INBHOHMBEPS, 74 %L AKAEOMDNE
BHREOBEWIZOWTERZINL .
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BR-EEFHECHEIBIHBLOVWT

HRAEEEIE 24AmEHE /h

WAROERBIT L b7t - THEDOHEDORHEY T
HBHZEPHLPITIE 57D, HUWEREBRER
Eh, HERTELS THLVWHESBETK »
T BT LW, BROZETHS., LrL, TO
2, MREOHICGEEORILSEL TS
HERL, LIXLIET H 5. BIEHERFEL, 25
CLiRELOFE LWk D —DTH A 5. New York
Academy of Sciences DFFIFEEZES (GEE :
Gabriel G. Nahas) 131964461123, 24H T B
1B} « EHFHHIE] BT 5 Y vRT Y ADK
CRFBCET 5m% 17 5 v, TRGHEETF o
B Bhieownail, —loABERELL. 1O
N7 Anesthesiology 27, 6-12, 1966z #% &
n, TELRY, CORABT LR TIELWE
BB TWS . DUFICREHOEFC X - C,
ZOESEWRNTS.

[ . AR

1. ek

Brognsted-Lowry OEFHIC Lic 2 5. Bieix
proton donor &\ \»>, Hgk X proton acceptor
25 . BERNISIE,

A;+B;=A+B;

ERbTZENTE, Ay & By, Ay & B 3
WICHERLER & R TH B . AKIEHH T OB EE DR
HEVx,

CH;COOH +H,0=H;0*+CH;COO~

LB,

2. BEWE

Van Slyke iz L7285 . REWHE L0, BikS
CENPRET DL E, TOBKOD pH iwHEALO
WnEAE LD 57Dtz 5_EBEILT
HYOBREENIEELS>RWER NS . BEL
X OHFEBEFEIEEME & LT3 nL.

Van Slyke oiE#ffi (buffer value) 8 V%,

B=db/dpH
THBH. 2T, db BUBETRD L 72i8EED
Hnchd. 2%, pRdBEKLI o pH %
1EMHmME €& 5 i BT 5MEROYEATD

wE -

5. B OBEINE —db TERENDPD, B IIW
CEHTHS.

3. pH, /KEA & VIRE

ML,

PH=—log cH* reeereerermeniieianiinnnenne (1)
THHH, EBEOAIEIZE, —fic
(E—Es)F
pH=17HS+m ..................... 2)

BHWSNT W 5. pHs IEHREGERD pH,
E, Es i3 2 n ik, IR oRES, F R,
TRENTNT 7 77 —ER, SEER, HEHE
EThd. (2) Rickhid pH KRS F ViEF)
EaH" o7 ETH 5.

pH=—log aHFeererremnmnieniniccnninnnin(3)

LU, KEA F v O EEEABIIEREIIX
HMBh TR v d 5, BlEshic alt 2 cHY
(amol/l) &+ 5213, HLETELTHS.

HIEShicd OV pH L ORBTH 5 »»
5, AwicikiEn pH(pH scale), HIEREDEE
2 BAR LIs i niE s 7.

&1 pH 1E, b ¥t iIROFES 5 37 mif
PH TH 5. RO MUKIEE & B R O MmRIR
ENREED-DEER2{TLS & EREEEEZ R
TRETH5.

4, e carbon dioxide system

AR RS HEE LTS,

(a)f8 jRERVEEE total carbon dioxide concentra-
tion

RIRICHRRR & i % CHAE U S5 5 ZER(LIRE
(nmol) 2\ 5 . Zhix iR RRILRE, Kk,
BEREBAA Y, REAFY, 2058 7 {bE0%
&Y.

YRR D ZBRMLRESE, —RILRERT

FIRETFE L7 [AFOZEMLR R © 5 E
(mmHg %721 Torr) v\, Pcoz 712 pCO;
TEbT. §TE I3 Standarization of Definitions
and Symbols in Respiratory Physiology (Fed.
Proc. 9, 609, 1950) iz X %% DT, £&1: Inter-
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national Standarization Organization (ISO) iz &

5HDTH5.
(c)iFR RS carbonic acid concentration

H,COs O (mmol/l) TH 5. HRPIRER

BECBLRERECRBE LU CEBRTE LR T
5.
()5 fR—ER{ LR ZEIREE dissolved carbon dioxide
concentration
ﬁﬁum%ﬂmmﬁﬁbrw ZRE(LIRFE DR
B (mmol/l) TH 523, B, K HLC0:) 23E&
FN5. ZOFfE SxPcoz TREN 5. SO
WEERCX -, TED.
(eVE fiifie 1 A4 v JEEE bicarbonate jon concen-
tration
BB EEE o HCOs™ 1 A VOIRETH %
7, AETREZHORRZE TV, RAREEIRED D SxPcoz
ZRCTHRD D (mmol/l b Bk mEq/l). Ui
DT, BASE J{LEW, RBRAF vEET.
ZRIC X HIERERMIEAR TN W, MIlER
TSV,
(f)EUEE R L standard bicarbonate con-
centration *
37°C (Jprgensen and Astrup O Y ¥ F /LT
38°C) T Pcoy=40 mmHg D& & P S B
Weds B 5 EE Lo R ORI A A ViIRE (mEq/
1) ¢®5.
(@)fEze pH (740) k1T HERBRIRE
HEOERERBIRELERTHS. 2L,
Pcoz 75 variable ‘T pH SBEZELTH5
() =B bR ki 4kE carbon dioxide combmmg
power
S S EE Licii® iR ic s \»T, Peoz=
40mmHg OEHE & FES B L & ORRIRIRE
(mmol/l) T 523, MEEHHT 3L EOENKD
BERAETEBZOT, TOHEE—KITITR
BB R 5 Tnd,
5. Buffer base
SMBPRERE, WREHE, ~E/rEVDD
- buffer anion OF1 (mEq/l) TH 5. bt
o buffer, 72 & ZIEFEBEBOL SR OREE
FRASAN
6. H5HEE base exces*
L% pH 740, Pcos 40 mmHg, 37°C oF T
BAERCIE LT X b A ERIRE (mEq/l) TH 5

(Siggard-Andersen and Engel pFH:z: pH 7.38,
38°C). Z DIAMEDEETEEHTE (base deficit)y
LW, BB THET 5.

7. Henderson-Hasselbalch D=

(total CO2}—S x Pcoz
SxPcosz

AR [HCO;™]
Ky’ +log SxPcoz

z ¢ pKi 3 H:COs OE—RBHEROAD
WEThs., CoORTMmME, MBCTEA WS %
P, SMicEEECTERATE RV,

[ . MR OEE-ERFAIRB DR

BRI T O RERT & i GRmemik)
HF & OEEFRACHR B OEERTA OV TR T
7z ERERT OREORES Peo: THHIZ L

LBO—F LEBERTH -0, REERET
DWTHBRSbIN.. TD5h, XHEDS

ST 20BFETB.

1. £MmEFHEER D 5\ % buffer base DL

EHSEEN IR LEEECVY Peor L ERARTH
n, RIERTFOREL LTHEYT S % L OFX
F. Larl, chzEETsAebd, invivoT
VHIEHEE & Peor LIFEREBRTIERWT LR
BHTW5D.

2. IMIRE fRFEE plasma bicarbonate

Zhir B b, EEYHICD, Peo &
BB dH 5. LL, EFEEFRDEMPAWITE
Pcos LEREMRTIER 7 &, ¥k, HEEREZ L -
C HEEFRATCIEFIENE 78 v 2> &, plasma bicar-
bonate THEHIEETEEZ.

TEED, MEOBE-EERTERE O FiFE: L
T, fhiz THED B WIRIMEED Pcozy 3 X OF M
o pH) B EBTERDOWTHEH—HLTND
F 7R IGERE & MRS REBEAEY v TD Hb
BEEL O BFIES by o TWIUE, EWICE#R
T % 5.

pH =K, +log

B-E 2T RE OF B
‘_myﬁ'é LTRFERBRO—FHE R, 57T
25, DT on&—Eoa8E X /ic. LTORE
B oRERTHWS L&, ThEHLrT S
ZEMEELL.
1. 7Y F=YR&ETAHR-V R
TV R, TAhu—Y R LR ORI

& * ohbofEmEOBRbc X VEE
oﬁéﬁg ORI T L.




> 12T B ORTF IR T 5 R i R BRI RS
Blehotc s LRBEI, ko pH kg s
CTXSHRBERERZ VS . KBRS (e xid
#miEst, MlEN) 2BRT A L. HL, HES
RONE, Mg E T 5.

T PR, TAH - AR, A8
WEEWOIBR, b5V, Bk, HERE, 38
iR EORBREBARAEZ T 5 ENTES.

2. THM) BEE UREA) BHE “simple” and
“mixed” disturbances

BMEEIEESE—-O—RKERTAE Ui b
D, BEEEF—RERSFAET 205D
D.

3. ZRBERDBVIRREER LW T L

L oiEEs» S, —kEFET 52k ((RE
) BB T7 Y P-YRBEBWET LI v-Y R E
Enzimwv. T2k, MUEE:) & v STBAF
IS (7= & % 1E, Pcor, BRERIEE) 0%
b, BDVIREERE (b ziE, 1R, T
B CAVWBEOTHS. ok 2IiF, BMAH
W7V F-YRCE - TR T » HIRERGHA
% 2D 5 W REEERE 7 L5 v -0 2
A=A S QN

4. REEEL VWS Z L&

(BHZLY)
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RV AREM LR o e B L TR L,
BEOFRRPMN LTCHEETSHEE VS . Itk
ZUE, TREMET Y F-v R & RRET VI v-v
REOREHEE.

5. MEOBW-EETLHIREBORLE

B, bPELVORREDETH S (PHTAO0,
Pcor 40 mmHg 75 &). X d7ehiE, &l MRl
[EH) vwoHRbLAS (ERERZARL Tk
L&) 2hbERIKWT 7Y F-Y2Ry,
FREIEE) 72EvwS T ERIBERLORRR 72 5. 5
TELTED, Sitd, pH opkibico
Wt “acidemia”, “alkalemia”, Pcoz D7 X D
1T 2 \W Tk “hypercapnia”, “hypocapnia”, {#HE
Fohizk Dizow Tk “hyperbasemia”, “hy-
pobasemia” % f\ o\, REIETFIToWw T,
EBiT, D37 A—& (o& 21¥, bicarbonate,
standard bicarbonate, base excess, or buffer base)
ZHR L7zw.

7Y F=v Ry, I70Hm-Y R £ v 555X
DD pH Oz X D EEREZRT Z &3k L,
THEHED B WX 7 & F-Y A 50T
Hm=y R E W SEERMIROMRBED BV
R O e X D EEZZT SO TRZNO

FA YVICERE D ADRDIC

R ESWIEBEDOHRME P Y TRLED
V1962411 F > £,19644F 8 A % -cd Miinchen %
ZEETE (Zoologisches Institut, H. Autrum #4%)
119684 7 75196945 2 F % Cop Mainz k2%
J#7E (Pharmakologisches Institut, G. Kuschinsky
HE) LO2ETL:. WL, =o—2—7
P OREL < BHD L VITERATELZFELE
L7z,

FAw, SLe—BHicn-TI—r v 37
AVHEDRVBEHEBD D ET. el ziE, Fa
Y OERIBRMASEESERITE L T v 55
<y BERCKED X S5 RIAKREREDF + VAR
BENLFHIALWE S TLRk. HEEEE LT

¥ B ©# B

VI-A% (Universitdt, Hochschule), Max-Planck 7
R Ofts (B XWERFINER) B0 ET.
K% Max-Planck i 557F D&M VEHTAD 5\
AR EL T30 b 2k 0 & DEAK D
RINCE > TELELTTR, BEVORHEA
W00 ET.

HEBOBER | KFOE B ORI (Institut)
wEE| L LT Ordinarius — A, Extraordinarius
2~3 A, Dozent (Universititdozent & Privat-
dozent) & 23 BV, WIFIEKRFEOEREBNIER
HENTH D F . XL, MEMCEEREED
EEHD £ A) 2~4 A, Wissenschaftlicher
Assistent #45 (3 ¢z Dr. med. % %\ X Dr. der
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Naturwissenschaften OB &2 - TWET) B X
U8 Technische Assistentin (Z {2526 \) BaE 0>
LRI TRDET.

FEFEEAT o BT FAEIFET T O D DR
(PSRl 2 e 2 BT LAERIAD) HEOHECA
- TTF—= 2B\, RUNERME O TR
e L, %7 (Dissertation &I i h, 40~
S0EDHD) #EEEFHZLER S THVET
(B4 niE Dr. med. OS2 2 E 7). NEHIT
I LWRER E WS X D dEANOEBLERIEE
THHRCESZBEVWTWAEUBELELL (F
4 @ Medizinische Schule % #& % % Tl 6 4E3T
AV ET. REL, BANEEEDIIOZEE,
o & ZIEWE - ALFESBVET. ISIHEE - 4
% {& 7z ¢ Physikum %213 % 3). JFKHE
HEFER BT S AT Habilitation #5213 % 3.
NEHETHEMEMELZ L CLOEREEE LD
OZHAR « RAHEO L THEX VENINS D
DOTRFFTE LCEETCHIEORELHLES
NET. BEROESELOFER FAYidd D
EFEALD, BOTWRZIRBEROAROERIZIZO
Habilitation Z#F 5% DD X 5 T 3. Habilita-
tion R TTBADEE » 7 VAL, etk
E, FAAHE Lie< A vy @ Kuschinsky %% oD
X5 hBRROYETS L DEEM—AOEE
T, Lihs TERND S 512 O/ANTLHE
BB BTV ET.

FER: 7AVIPL P4 AL, 7
KON DWE, EOHMECRDEFATC CTHBET
Liz. 7943y —BEEINTWHEE, B
WHIKHEEFHE LA S BHKKZELVWOREETE
FREATLR. EREBLEEACEAE L OO
BRIEELLEPhE L. HEOMEZEDD
DEER L TRESHEL CWBIRTIRERL, &
LM DEABRERDORERFEL D>V TR IO
WMoz PPz ThE X5 ICRLE Lic. HERE
0\ TR - M« REMER EOB X
DIREICE L, THEVELRY (2—rw v D%
BHT7 A Y HHEOERBEL FEbh THET)
BEOEMEHS—RCHRRICHREREL, i
S EREHIEE HSRSE R T Zeitschriften D AFITH
B D E L., . v~vOX ST KRETHIC
BHINEEDS D, BEEERLDIPLVEEC
BV ELRH, BECHDTHHEEFITRTEIIT

HLRAATEPLWEHESTEETLRZ. 25
Vo R 5EE FORETH D, FERON
THLWAAHKLE L. 2R LILEE Werk-
statt) VIREOHETCEMBLDOBHY, &
PRSP TR ICHBELEEETCIALTwED
BHELWZETLE.

VA v TR & & e HBIXRA T
TH, PRE~HTLBADPRIDVET. X
LELTARIBE L CWER (1A 284K
(172U 2:8[) L2850 %1 . BRcENR
HITTW 5 DEWTHEE (9 BB Wiz
BABRLENWESTLR. —BRCVWST, FAYD
KECVI IR DA D & LRG3 D » THEH
LI W THSOHTATH 5ERELERL
TR DTHEHLIELABHDET.

£FF DT Y ATHBAIRE - THE
R L DD D X D dHEAFHATERR
tETHBEBRVETOT, ThbDOEILONT
SUBEL BRI EERNET.

=5, AEFREER TS, MBERoL &
(B 213 K22 Deutschforschungsgemeinschaft 7>
BB ZE 5 L %) 13y (Einreisesichtvermerk)
ZNEELETOT, FRCEHEMB»HDETH
LRER HEFEOHEH I AT F
4 VEERECHCEDELNEDORIALWER
WET (i, EVHEDOLE-FRYRAR
FFANSLORBEHIRIEPEPL T ETT. L
FodS o T, REFERIEY 5 U — 0%, SHERER
i, IR, 85k ER8EREN TwEESLET
F. BFEHPE, ThbbSECIFCHARLE
ZE BN EW S, AEROBEE, &
OEFRES & ELETLER, 7T 2Y »DC ity
Police THIMICAFR LE Liz) BT L%
4 (1213 Alexander von Humboldt Stipendium})
FESLETD, 3IE>3E3HAMULEETS
PRV (Aufenthaltserlaubnis) Bt
s (Polizeiprasidium) T-SAKR— b IZFR
BEILCEbLRTNIEE ) EEA. DLTHhBE
Wi, IRERET F4 v ESNCH & STEAER
2Rz LR YET.
AEBIMP T CEEHOLER L LHBHDE
FToT, E¥AO/NIFH (4 x Scm f7), FHE
B (AR DRA), % 3 X O SARERE
(BB EDOLELR L DHCDVET) LT



EAf#AFFAED Photokopie 7n 2T >HEL
THEL LEPHBITESEE DV ET (FRIRD
HABLTRLEXALY). &k, F1YTRE
KEREEL HET 5ERARD 0 ET 0T, W
EHCRFEHNOWML THEE, EDHA v
RIDObDXDIAEILLLRL2BX5TT. #
HAEFEPCEREOREE LR HbALENEL K
ROFEAZBEL T 5T, HEETEYRR
UTHLEOHRLIER> B ENTEET.

AELCE— @S DIREREBEVET. 3 2
VYNYDXSAREH TR E LT OEBRTIER
BOET. Wb, TEHFTHATLYEIZIELT
BWTESOBRIALVWERBWET. FIECX
- TREEAOHFOMELZHAEL TV 5Fidd
VET. BiRBZ LB TDOA—2DFTTH, £
DEEE 1 5 BoO#LE 2~3 3 B 0oHE
(ZniFANE LCRE L TR 2 345 HEflET
FTERSTHEDERADPLLDEETEPDTTX
W ERLNET. FEOX 3~4 HEDT S~ b
T1#HA300~500= L 7R TR Wi FRI vk
BUviET. FEBSREVELLOEREZ LT
NIER D ERA. L OXERET Anmeldung
DRMEE 1IE - (R AD L, RECIHEHEZE -
Th LEEEOZEERREAT (Polizeizweigstelle)

CARAR— T EHRTEFBHLET. Thr bRk
BRECIT- CRES 2 U+ L 3A PITiiES
FOBHE LicAFR—r2ELCExET. F
Bt Z R REOEHEE R BT IERS TL.
¥, BEFNIEFHZET LrEV TORwRTEE
WX STT. KAT3» ARERET 2HETIX
T OREFT (Gesundbeitsamt) OERERERAE 2 06
BEEHLETH, ThixffERDIOTT.

KEH B WITHET» LREEE 5 fcoiid,
MEHFTOESFDORHAL THE AKX~ M 2Ho
TTHRFTS 5 Wik Z OIRHFT (Stadtverwaltung)

zf7& Lohnsteuerkarte & Angestelltenversi-
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Sciences
(Continued from Volume 2, Number 2)

Genichi Kato

I am very happy to make my anecdotal talk
on this occasion. It may be entitled “Microphysio-
logy Forty Years Ago”.

Now we come to see the close of this 24 th
International Congress with such a success, 1 can
not help remembering the 13 th Congress held at
Harvard on this same East Coast some forty
years ago.

The younger members here may have difficulty
imagining that at that time all the characteristics
of the nerve fibre were discussed on the basis of
experimental results obtained from the bundle of
nerve fibers, sciatic nerve, for instance, rather
than on the direct results with an isolated single
nerve fiber, simply because this was thought
impossible to have.

I still can recollect exactly what I thought at
that time : up until 1929, we have been discussing
the nerve fiber based on the experimental results
which were obtained from the bundle of nerve
fibers. However, this is not convincing because
the nerve impulse is conducted by individual
nerve fibers each isolatedly, and every fiber in
the bundle is not necessarily of an identical
nature. Sensations of pain, warmth, cold and so
on, for example, are produced by afferent fibers
of different kinds in the nerve trunk. They may
have different diameters, different conduction
velocities and so on, my thinking ran. Then many
questions arose in my mind. What role is being
played by which fiber? How can the essential
nature of the nerve fiber be examined more
closely and precisely? How about the axon or
the myelin sheath respectively? What is the
function of the nodes of Ranvier in the myelinated
fiber? Thinking about these fundamental pro-
blems, I came to the conclusion that experiments
done hitherto, using the nerve trunk in the form
of a bundle of nerve fibers, would no longer be

sufficient to solve these questions. An arrangement
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must be made which would enable us to experi-
ment directly with an isolated single nerve fiber
in a conductible state. Why not? We made up our
mind to challenge ourselves to it ! Fortunately we
have Japanese toads which have long and strong
nerves and also we have the world—famous
skillfulness with our fingers !

Immediately upon getting back to my laboratory
from the Congress, we started the trial to isolate
a single nerve fiber. The trial continued every day
from morning till night, but the truth defied our
challenge. Painstaking efforts one after another
ended in complete failure. And the whole year
of 1929 was thus spent vainly without a effect.
I once heard that Columbus was about to be
thrown into the sea by his grumbling sailors as
they approached the American Continen I should
actually have been thrown out by my assistants
if our effort had not been rewarded by the
summer of 1930. I can remember now, as if it
were yesterday, my first impression upon seeing
the first nerve fiber ever isolated in a conductible
state in the world.

The result was presented to the 14 th Congress
at Rome in 1932, where it was received with
great surprise. I can almost hear yet the late
Prof. Lapicque, whose name is well-known by
chronaxie, exclaimin “Congratulations! Congratul.
ations !”, as he was running up to me. I was
about to step down from the platform where the
film of an isolate single nerve fiber was presented
and the all-or-none law was proved with it.

Another of my unforgettable memories is when
we made the actual demonstrations. We had been
invited to the 15'th Congress at Leningrad and
Moscow, and we have brought there 150 big
toads from Japan. It took three whole weeks from
Tokyo to Leningrad by the Siberian Railway in
those days, and the toads which were brought in
hibernation needed to have a considerable amount
of ice supplied at each stop along the railway.
Thanks to Prof. Pavlov, the president of the
Congress, all of the arrangements were made and

our demonstrations were carried out successfully
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with the toads brought all the way from Tokyo
Some of the members here may have observed
our demonstrations.

As 1 look back upon the microphysiology of
these past forty years, I'see with utmost pleasure
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that nerve physiology has progréssed surprisingly
far, since then; in various parts of the world.
Thank you for your kind listening, thank you

again.
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Sixth International Congress on Cybernetics Namur,
September 7 to 11, 1970

Organizing Committee.
President : Prof. Georges R. Boulanger (Bel-
gium).
Members : René Close (Belgium),
Georges Gueron (France),
John Diebold (U.S. A.),
Prof. W. Ross Ashby (United Kingdom).
Subjects.
1. Principles and methods of Cybernetics.
2. Semantic machines.

3. Automation.

4. Cybernetics and human Sciences.
5. Cybernetics and Life.

Fees.

All those wishing to take part in the Congress
are invited to return the form, duly filled up, to
the Secretariat of the International Association
for Cybernetics, Palais des Expositions, Place A.
Rijckmans, Namur (Belgium).

The fees for attending the Congress have been
fixed as follows : —Members of the International
Association for Cybernetics::-500, —BF.—Non-—
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tariat as soon as possible (and not later than
February 1, 1970).
The definitive text must be handed in before

Notice to Authors of Papers.

Authors of papers are requested to send the
title and a summary of the paper to the Secre-
tariat as soon as possible (and not later than
February 1, 1970).

The definitive text must be handed in before
August 1, 1970.

August 1, 1970.
Members: eeeeeerrrrnrereninieirencnnnns 1.000’ —BF.
No fees will be charged to the authors of
papers.
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