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The effect of asphyxia on the electrical and mechanical activities
of the rat hindlimb muscles Osamu SATO (Department of Physical Education,
School of Education, Yamaguchi University, Yamaguchi)

After asphyxia by clamping external iliac artery, the changes of electrical and
mechanical activities of M. extensor digitorum longus and soleus were followed up.
Although the action potential amplitude was decreased monotonously, a transient increase
in twitch tension appeared, one or two minutes after start of asphyxia, which was seen
more frequently and more remarkable in extensor than soleus.

This was attributed to the different metabolic process of components contained in the
muscle and also to their different population in two kinds of muscle fibres. It was sug-
gested from the previous results obtained by us that the decrease of action potential
amplitude, at least in the early period of asphyxia, was not due to membrane depolariza-
tion but to conformational change of Na-channel by anoxia.

(J. Physiol. Soc. Japan (1975) 37, 117-124)

key words : anoxia, contraction, action potential.
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Fig. 1.

Experimental arrangement. M : Extensor digitorum longus or soleus. Es :

Stimulating electrodes. Egr : Recording electrode. F : Rigid fixation of femur to table.

A : A. iliaca externa.
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control 10 min. after 15min. after
[schemia

Recovery
Ischemia at 10 min.

fome
!

10g.
50msec.
control 10min, after 15min. after
Ischemia
Fig. 2.

Recovery
Ischemia at 10 min.

A single twitch by direct stimulation. Above : action potential. Below : tension.
Recovery : at 10 min. after release.
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30 35 min.
Time course of action potential amplitude of rat. M. extensor digitorum longus.
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Fig. 4. Time course of action potential amplitude of rat. M. soleus.
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L ; !
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Fig. 5. Isometric twitch responses of the extensor digitorum longus and soleus after

ischemia. above : dP/dt. below : P (tension). Recovery : at 10 min. after release.
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Time course of twitch tension peak (o), contraction time («) and half-

relaxation time (x) of rat M. extensor digitorum longus.
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tion time (x) of rat M. soleus.
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Table 1.

Contraction time

Contraction and half-relaxation time after asphyxia

1/2 relaxation time

Control 13.48 11.70
lOomin after
asphyxia 11.47 9.20
IDL
Difference 2.01%1.29 2.50%1.55
n 17 14
P €0.001 {o0.01
Control i 31.64 26.19
10min after .
asphyxia 32.39 32.90
SO0L
Difference 0.7540.58 6.71+5.56
n 22 17
P <3.0 <0.001

Recovery at s min.

Fig. 8.

"-.ww

Recovery 4t g min |00msec

Tetanic responses of the rat extensor digitorum longus and soleus after

ischemia. Above, dP/dt ; below, P. tension in each figure. Twitch contraction, immediately
before tetanus. stimulus frequency, (200 per sec) EDL and (150 per sec) SOL.

& SOL (kbR Tk & ik hE v, 2
AU TR LI 5 < o [ v BEIHE 1 R
LTWb 0T, o oloisiE- Ik i 1w
OYfalz Lm0 SDL o H Lt L /S o
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V. & =
A ZEEIC X DEANGE) O bic 2T
BILifi 7 ) 2 = EDL, SOL & 4, (= i i
12 X 2RI EREAL O P 23 Uiz Cw 5.
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' Table 2.
Jlongus and soleus

Control %
EDL 100
SOL 100

ZORRIE DT, 1) #x 0o TE)
B Db OOIRNMBD, 2) L Oh oM
BTGB AR EL LI b oZoREL
Bha., TheEHLNCT S0, ERFED
b & TR oV CHIRAGEE R 177 5 &,
KETTRBRLO WG LT — 3= o — |
OB LIERBHZ BN D (PR ).
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& L2040 T AR PO E RS 2. L
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PEOFTE LA, EEMICITE & A L
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HELT, 7 1YY a0BRIEMEA Y 70
Bix glycolytic ATP ©H45ThH B, 77 b
~ DHEFFCUHEIE Z NV THEAFS Th 5 L ik
LTv 5.

W L R X 20RBEBTL A DR D
(Trautwein et al.)!?.
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T3 (Akaike)d, L7z -T, bLLfL
T &5 mIEEBMAEEEERD 5 t 3T, &
&b ERFIIHICHSBO S b i 2 LiE
HETE 5. ZOHAREENTHD. HEEE
Hic lé%ﬁtﬁ#%x%hém AER T
RREBREE & Folic = 2 /oI (RMEO K 3 £5)
%mvcvaofmmbmﬁﬁhﬂﬁbof%

3min.
70.0+21.7

91.8% 7.0

Changes of tetanic tension during asphyxia of rat M. extensor digitorum

Ischemia

S5min. 10min.

69.9%17.0 36.2% 9.4

84,0+ 6.1 73.1£10.4

FBRKTHETCTHD. LUk b EERIINGE
2053 LL B AR RAITIZTEY, &
IR T CIREVBAL OB 3B 75 » T <
5. Zhitseicifi~7z Na-channel g0 4,
BB EEELH S .

B. MufbH Ik & 5 E O 2Lz 2T

Sevram s e LC EDL vl Al o
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Lo LR NEHEERT 250 =
FN X —REHERDOZEICRD 5.

5 v ko EDL % fast oxidative glycolytic
(FOG) 59%, fast glycolytic (FG) 38%, slow
oxidative (SO) 3 %7 b 7. » T % (Ariano et
al)®,

—7%, v ko SOL %, FOG 16%, FG
0 %, SO 84% & 75 - T\ % (Ariano et al.)?.
L7ehd - CTERFEIC L v %+ SO XU FOG
D—IHWET D & £ 2 5 &, HOHRMEE
FOTHEZT A L BEEOIMEEEET
. EICHECE & D e D EBEALO BIGHETE S
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PS4 5. Zhix, ATP@A L, myosin ATP-
ase OFEHDET DD THAI. wThhiE
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X7\
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Effects of transections and electrical coagulations in the medulla
oblongata upon the activities in the respiratory muscles of the cru-
cian carp (Carassius cavassius L.) Hiroyuki FUKUDA (Department of Physiology,
Medical School, Kawasaki University, Kurashiki)

The following conclusions may be drawn from the results in this work. The respiratory
cycles are formed by the neuronal machinery in the reticular formation under the pos-
terior part of the vagal motor nucleus. The motor neurones or the neuronal networks
composing the motor nucleus of the respiratory muscles tonically discharge the action
potentials, when the neurones or the networks are released from the inhibitory influences
of the interneurones connecting the neuronal machinery to the motor neurones. Further-
more, the interneurones probably generate the tonic discharges after removing the
inhibitory influences of the other interneurones or the neuronal machinery on them. A
reflex mouth closing is elicited by a mechanical stimulus applying on the upper lip. The
motor neurones of the m. adductor mandibulae are activated via only one synapse in
the reflex. The reflex action potentials recorded from the motor nerve reduce in amplitude
at the resting phase of the nerve in the respiratory cycles. These results suggest that
the respiratory motor neurones are by nature spontaneous generators of the tonic action
potentials and, in the time of the normal breathing, the tonic activity is interrupted by
an inhibitory influence of the neuronal machinery generating the respiratory cycles.

{J. Physiol. Soc. Japan (1975) 37, 125-1363
key words : respiratory center, respiratory muscle, EMG, coagulation, transection.
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TNRERBYOBE 2L, BEORA
LIRERERBICT b LEZ BN, '

L2 Biz, ABEOERPRRO NS & 4T
LEERERLNT, 20MAREEVE)
BRbh%., XoT, 2T9MB I OERER

o X - CHESA ORI T s REERHL

7z,
. B F &
EEBIZ 13 AE 20~30cm @ 7 F Carassius
carassius L. # iz, EEFE:OB OTEEL

¥ L A owRiEEAgE kT Fig. 1 R
L= X Sz Lz, v TFEEM IS % R

Fig. 1. Scheme illustrating the arrangement
of the experimental apparatus. S ; extraheavy
pillar stand. C ; clamp. B ; L-shape bar with an
arm of square section. AB ; holder made of an
acrylic resin block. 1~ 4 ; stainless steel rods
used for fixing the upper edge of the right eye
orbit, the cutting edge of the skull and the pin
(3mm ¢) penetrating the shoulder muscle, T1,
T2 ; glass tubes, supplying water (20~21°C) to
the fish and the experimental tank (30x15x15
cm). T3 ; draining tube connected with an as-
pirator. P1, P2; pinchcorks regulating water for
the fish and tank.

L. AKOEERX 7 7 )V VEIERoEER
(AB) L XV CRET E 5AF VLV RRAF— L
Mo Fig. 1, 1~4) 4XEHTRIE -
. Blick V) EIREEZ, H3icxy, HE
B, ERE2BRO4EY, WO
WHRIPAASER 2 LB L 2B 3 mm p A F v L R

o E2FEE L. EiEs (AB) & LEils
£ (B) o mufkEific x Y CEEL, 777 ()
EDRF VR (S) KRY NI 2. —HEah
KELEALRY 7 2% T1 icHIEAKE (B0x
40x22cm, 22°C) X Y R 7 TKERED (B0~
120 ml/min), By#OMPRAKE L e, EeH 7
245 T2 12 X - b Bkl (30x 15 15 cm)
Ik & fi AR L (400 ml/min), KO E &
18°~21°C iz ff: » 7. EBRKH oKD
BT ACL—& —ICE@fE Ll 7 2% T3 iz Xk
STHH LK. #52% T3 OBS&EL, K
HEZEWMOREBR & X v Hlem EIfE-
To. AKELOBKEFRERNE Y H—EH LT
T T 7 4 VTR VERE ST,
TIRER, pigiEE, BRESELERET
TR ST OERL, MR EEH L. %
c SR MRED_FER X TR ARk 2 B
TaZ itk o TEMLE. MR OFHERL
ERio FENES (M. adductor mandibulae),
O%2 N5 M. adductor arcus palatini),
fZ g (M. adductor operquli), FHEF FH
2% |#% (M. levator hyomandibulae), 3 X0t
gEzpEgy (M. dilator operquli) 2> 5 S0 & L
2. HGERAEBIAT Vv AHERS Y v {E
o7z, BEOKHORIT 20~504 TH Y, %
BWoOMK 100, 2L TV Y a VRIS THREL
7=. & 500y BT 2AHRKDEMmE =K%V
ECTEEL, MHmEMRE LTH. BRI
RC #ig8: (ReE% 0.003%, AANE RB-5)
PRV, RvLa—F— (BANRE RIG-3024)
TRo& L7z,
FERTRECANEOES 2 L& L. T8
BEFH (AANRESB-1T) LRMABESR (A&
*ERP-5) 2R TRvva—F—igk - T
Bt ol EXHROMEES X CIEGEMO
FEIZE 0.5 mm OEIEEMICH 4 & #
THBZhot. EENE RC IEH (AARE
AVB-8) LA v v uxa—7 (HENE
VC-7A) ciigE L. . _
MERR A AR = 2 — v v D IEBNT SR NEM &
o THFE L. BEAKIIE 10y R &K
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Fig. 2. Effects of the excision of the rostral
part in the brain. L. add. mand., L. add. arc.
pal;, L. lev. hyom. ; EMG of the left adductor
mandibulae, adductor arcus palatini and levator
hyomandibulae, respectively. R. op. ; movements
of the right operculum (closing=up on trace).
The levels .of the transections are shown on the
inserted -brain sketch. These explanations are
applied to the subsequent figures. A ; control.
B ; 2min after the excision of optic tectum (o. t).
C ; 10 min after that of olfactory lobes (0. 1.). D;
5min after that of valvula cerebelli (v.c.) E;
10 min after that of torus semicircularis (t.s.).
F, G; 7 and 5 min after transection of 4 and 3,
respectively.
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Fig. 3.  Effects of the transections in the

caudal part of the medulla oblongata. R. add.
p. ; EMG of the right adductor operculi. A ;
control. B ; traces of 1 min after the transection
of 1. C; 8 min after that. D ; 11 min after the
transection of the left half of 2. E; 10 min after
that of the right half.
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Fig. 4. Effects of the transections in the

middle part of medulla oblongata. A ; control.
B, C and D ; traces of 10 min after the transec-
tion of left half of 2, that of the right half and
that of the both sides of 3, respectively.
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Fig. 5. Effects of the transections in the
rostral and middle parts of medulla oblongata.
A ; contral. B ;traces of 4 min after the tran-
section of left half of 3. C ; Smin after that of
the right half. D ; 2 min after that of left half
of 4. E ; 2min after that of the right half,
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Fig. 6. Effects of the electrical coagulations
in the caudal parts of medulla oblongata. A ;

control. B, C and D are traces of 1, 3 and 15
min after impaling electrodes into the points of
AL and AR, respectively. E ; 10 min after the
coagulation of AR with current of 2mA in in-

tensity and 1min in duration. F; 14 min after
the coagulation of AL (2mA and 1min). G; 15
min after BR (25mA and 1min) and 10 min
after BL (2.5 mA and 1 min). o
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Fig. 7. Effects of the electrical coagulations
in the caudal part of medulla oblongata. A ;
control. B ; 5min after BL (2mA, 30sec). C; 10
min after BR (2.5 mA, 30 sec).
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Fig. 8. Effects of electrical coagulations in
the middle and rostral parts of medulla oblon-
gata,. A ; control. .B,‘ C and D ‘are the traces of
1, 5 and 67 min after the coagulation of CL (3
mA, 1 min). E, F and G ; 1, 40 and 70 min after
that of CR (3mA, 1min). H, I and J ;20sec, 5
and 75 min after that of D (2.5 mA, 1 min).
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Fig. 9. Anatomical localizations of the coa-
gulated regions in the experimental series as

- shown in Fig. 6 and 8. A-D are drawn from the

sections of the brain levels shown in the inserted
sketch. A ; coagulated regions of AL and AR.
B;BL and BR. C;CL and CR. D;D. The areas
coagulated in all the experiments of the each
series are doted. f. 1. ; facial lobe. d. t.; trige-
mino-spinal tract. v. L ; vagal lobe. cer. ; cere-
bellum. c. c. ; crista cerebellis,

S OB RT3 TN IR
bbb, Lo TI ORKTEE) L MR AR O
FER LD X HICEBRL TV 5 2 3 BIRE R
BEThsd. XoT, ZORKFOMBITERRIE.
THANEHI =X MR T3 (Fig. 10, iFA
Koo S3) o4k (FM) o & D EShE &
B Twvs. £ EEEHB X COEHNEED B E
b ZOEOSE: S2) XaHF LT3, &
T BIARIR O BLRE 1 = X ik L3RR (S1) oXid
FEHTH D, L-TEY, 2hdo 3 FER
Mz S NI BRI K+ 5 EEE; D )i %



132 7 F OEFRHR
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Fig. 10. Reflex activities observed in the
motor nerve of m. adductor mandibulae. The
branches of trigeminal nerve in eye orbit are
shown in the inserted sketch. S1;ramus maxil-
laris. S3 ; ramus mandibularis. S2 ; a sensory
branch of ramus mandibularis, innervating the
skin of the upper lip. M ; a motor branch in-
nervating the adductor mandibulae. Traces of
S1, S2, S3 and S14-S2+S3 are the reflex acti-
vities by the stimuli applied on the branches of
S1, S2, S3 and the all of them, respectively. On
the each records, 30sweeps are superimposed.
Parameters of the stimulus ; 1 Hz, 0.05 msec, 5
vol.

+TAHAREEE L EZL S W 5. S1 ORE TN
R INENRRD bhid - 2. S3 DRl &
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VTl U e (S14524-S3).
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Fig. 11. Change in amplitude of the reflex
action potentials during the respiratory cycles.
The reflex action potentiales are indicated by
the dots upside of the trace. Parameters of the
stimulus applied on the S2 branch ; 5 Hz, 0.05
msec, 5 vol.

Fig. 12. Activities in' the motor nucleus of
the trigeminal nerve. A and B ; Spontaneous
respiratory activities recorded from the motor
nucleus (1) and the motor nerve of the adductor
mandibulae (2). C, 1: evoked potentials in the
motor nucleus induced by the antidromical stimuli
of the motor nerve. C, 2 ; action potentials in-
duced on the S2 nerve by the stimuli. D, 1;
evoked potentials in the nuclues elicited by the
stimuli of S2 nerve. D, 2 ; action potentials of
the motor nerve induced by the stimuli. In.the
records of C and D, 30 sweeps are superimposed.
Parameters of the stimulus ; 1 Hi, 0.05 msec, 5
vol. ‘
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DRI L > THOHRET 2 HE1 D L
EhbEOTESRIC L2 b0 TRV EE
2 b5, EIREEELRAL L RATE B &R
PR TV THAEL BT L, BELUEBSE
Bl X 2561 EEKTR R O IR i o ML
KHEBSE TR P E VBB D ST &
POEIMIZ L 2BFEARCERT 2 0L 0%
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Zbhfrv. Lichd o TREDERIEES = =
— B VI AREGAOEBREEFE T 550 TH D
rEzbh3. £ LUTERMRERRCE, ZofF
FAES AN E= 2 — e V2L TEAY
HiiglEhTvabnELLNS. Z0H
TR T 5 X O KRG RS = — e v EE
VI ARSI L T 3 KEESR, to=
a—u Y OFERESICB G s hRiEBicHfish
BZLitLoThbIFEh s b0 eE2LLHN
5. Y VIEHEECRINHERALEL DN BIF

: ] ! %
o s s i) %l 9
E, g _.Lh_.% ———i% %
HE B e e e N

3 JER 7 U7/ B %
% ; k\l ! !1 L Ll [14 %;I A % 22
| [Py T T4 2 X
I <M<
Fig. 13. Summary of the effects of transec-

tions and electrical coagulations. Transections
and coagulations are indicated on the brain
sketches. Names of the muscles and the in-
nervating nerves are in the left side. Types of
muscle activities are shown by the schematic
sketches of the records. The number of experi-
ments observed the type of activities is shown
in the right side of the sketches with a total
experimental number.

BAEE = 2 — 7 > ORHEATES)N Hukuhara
et al® (1960) 2k - T, BROAEEL TE
8 ~3510Ra%E & WEHE L 7= F = D3 8 BIRIR 0 f
EHicBWTREINAT WS,
EXHREEOHIC B TR EHIEE 25|
SR S BRI BREE O PRBERIC X - TRt
B EHELEABD bR, ZoETES=
2—n v OGRS IR S h Ty
BT LERRL, MEMENSTE= 2 — v CORHE
HEFEZRLTYEbDLEZLNRS. L
> THIFIBATES 2 — 7 Vb F 7 RERATESE

*H L, EFRERECIIIERERERE= = —»
Ve ERIFIEE T Ty b0 LRSS h
5. UEOmBCIHLEEREREHHTS
MREEEOR L £ b © & Fig. 4 iTRL

& lev.hyom.
to add.mand.

to add.op.
&add.arc.pal

Fig. 14.  Scheme illustrating the explanation
of the results. o. L. ; olfactory lobe. o. t. ; optic
tectum. cer. ; cerebellum. v. L. ; vagal lobe. f. 1.;
facial lobe. V ; V th cranial nerve. VII; VIIth
cranial nerve. 1-4 ; transection levels. A-D;
coagulated areas. The neurones with a white
triangle generate a burst during the adducting
periods in the respiratory cycles. And the other
neurones work during the abducting periods.
The neurones or neuronal networks in the area
of A generate the respiratory cycles. The respira-
tory neurones in the other parts generate auto-
matically a tonic discharge of action potentials
when the neurones escape from the inhibitory
influences of the other respiratory neurones.
Without the motor neurones, all the neurones
are the inhibitory nature for the other respiratory
neurones.

Jo. TREEREHRE LT, 5%LVFEHLME
MEEDLIFETDH 5.

C. ERDERKIZOWT

Uil (2) 3 X OERE (A) B0 B ogE
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Computer-controlled frequency synthesizer for electrophysiological
experiments Haruhide HAYASHI (Department of Oral Physiology, School of Dentistry,

Tokyo Medical and Dental University)

ER~ESHBE 52 256, WEHEE %
DIES, Fpeksi L e BELRTTH B, =
DIFE, F i BRI ERE G L ERANERE N
BOHEERCL > T2 VHEhZZ RS
V. RO RIRER I L AREFET & RBIRE
BHEEOER L LTV 572, FMKED R
FIERTE3KE, HEO LI SEREDAK
Bixz ML, BRERSBREEEEGHOE
ERIFRLTVREEL - TS, K2, TED
F 4 VA NVERERA L b 0 xREREE 4
A VYNVEETRETE, KHFIRS THRERFH
EREOLVHLTVED TEHBETRETD
H5EVOHOEFELSTVA.

—77, HOBOHEE & AR BEH: L OBfRE
NBGE, BILEORPHLE =2 —r DK
JEOMEB R B B BT ik, BFEHEEERVT
on-line THEEBRZEIT\, F—& OO HI5
5T, HREOHIE S FHEBIC S &2 5B EPIC
FihTes., LMLLINC8 2L &T5
IIBEFHERTIIRERARCHASAT, E
Tl BB R EEH D E® S v ST s1E2K
DB,

2T, 1) BRESNEKE, F7cERERH
WFRES 2 EREE, RECHKETHZ L. 2)
EBFEHER (= = ik LINC-8) » BCD HAic
XY EAREEIRERRERH T L.

Ul

3) C-MOSIC s L gk a2 L, &

Hiy & UCABEREERRET « V¥ VEEREEK
BERME L. RIARREMTY XA YV EF
PEFETRET DT LTk Y ERAERES®
ZbhbdXiicLiz.

Fig. 107 v v 7R LIz & 5 1T ARZRITEE

CIFFUB0LE 4 /330 324

YEWFREME S TR, B ARES, RIS
FEDDIDDSETD IFH LY, Thic
LINC-8 /7 # % 1} % interphase 2f})E&3
5.

FHAEEMBE S, Fig. 21R L7z & 5 kK
FERERCOSMHz 2 RES® 1C, THELT
5M, 1M, 100k, .., 1Hz L 8 BB B
DAV AEZT 5.

JEWE ARz 1 BCD rate multiplier (DRM)
EFALE. ZZ AL C-MOS IC MC
14527 (Motorola #:)D), 10¥E:cM & v 5 $E
%, BCD =—FT A, B, C, D (Fig. 2 R)
AABLTBLEATZ vy 790 R10{HIC K
LTMEo AV 2EHT. LHELHEAASLVRD
A ERBIC b R\ & 51210580 iz
SEERER SR, AREROBFIEEE 247
LLTeleD 2B A — RicEg L. AS3
VARREE (fin) AV 2 FEE (fout)
OFfRIX Fig. 1 R LTd 3.

b b BRI o v = 1 C-MOS IC
MC 14522 (Motorola #)» G4 EL T 2 T Ww
%. Z h it programmable divide counter

CLOCK
PULSE
GENERATOR
I35t 57d
fin=5m,14,100x;--THz iin=0.2us,1ps,10ps 1
BCD  RATE PROGRAMMABLE
MULTIPLIERS DIVIDE
AND COUNTERS LNes
DIVIDERS é_l BCD OUTPUT
ba el
M o
DECIMAL TO
S
fout =M fin/104 iout = M iin BD_SwITe
(1=M=99)

Fig. 1. Bolck diagram.
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smrz VOST SIGNIFICANT

LEAST SIGNIFICANT

it biGIT oiGIT 110 /10
1Cs 1Cre ] ICn - ICrn i 1ICn o oo L
SN7400 MC14527 MC14527 SN7490 SN7499
T 1 o
I1C2 ABCD ABCD
SN7490
LEAST SIGNIFICANT MOST SIGNIFICANT
I———L DIGIT DIGIT
16 : ICu - ICis - ICis o o oL
SN7490 MC14522 MC14522 SN7430
V6 7404 l l l l l l ‘ —
ABCD ABCD
1Ca~r |
SN7499
1
'
i :
L]
e NC-§ 70 DIGITAL
SH7499 ™ SiFFeR SHITCH
L ! Y SN7404
’
Fig. 2. Rough circuit diagram. For further explanation see text.

<, A, B, C, D (Fig. 2 2f) Nt v S %
BCD 2— FTAHAL THLEAHVRANE
LI IO SNV AR TS, HAS v 20
[EikE (out) I AH A zxOER (in) ONfE
LB, Th 2BESELT, BOEkE2HL
Liz. a®, REFEAHHOASVZE 5 5729
ICs T& b1 it L. %7z, Fig.
20 C-MOS IC #iigE o IC iz TTL : o
interphase T» 5. AL L o EiL deci-
mal to BCD XA y F CFETLITR X 5,
LINC-8 w#i#4 5izix LINC-8 BCD Ao
#/EO0=—3V,:HEB1=0V 2x5xE0=0V,
BHE1=15V ~EHREhERL L. Z0O
K% Fig. 2 s#Aicsid. LINC8ix6 v
yhDYL—RNy 77 BITY L—ZRELT
W3, &BIK6Ey FMEML Taccumulater
DEy FEELVvI2E y MictkE L. L
THBAEIZY v—r~y 7 7 2B BT
RYD4LEy MTIEKRERE Y v R OM
TEE FETH .
FistER RICFIRT 5.

key words : Bz ¥4k, C-MOS IC, DRM.

1. HI#AAZ :BCD8 Y » b, #WEO0=
3V, mHE1=0V. ik 2774 VEN R
4 vF.

2. A1 : 0~3V LR, Fu—F 1954
7V 1 209% % 7 1350%. JERRBGRESHE - 1 X
10~* Hz~49.5 KHz ; Rk 3 & %6 : 2 ¢
sec~990 sec.

3. B - +5V (72U IC0, 11 140 15 12 +15
V).

B & 3 1 ViR T 2 BB & R EP
Thb.

Agoaliicd i b, MEEIEB L > Zlim L
HiR, ¥ X CHEMEEW RS R R R R RS
B AR BRI R B PN E— B R, W
EHESE A AN L E T

X 1
1) Motorola MC 14527 (1972) Datasheet and applica-
tion note, Motorola.
2) Motorola MC 14522 (1972) Datasheet and applica-
tion note, Motorola.
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A HEHD 20 F Tc—Mki T, DLk
25, Pso OZEW) D [EkRRRE & - 7.

2. ACD {3470 ~32H H% <o pHi & pHe &
DRRIE, KRELZEMIASNTHELDOSE &
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7.19 Ol & - 72,

3. ACD {Rf£(lids X O CPD {345l i &1z
WT, O ¥ifnikL 2, 3-DPG/Hb & ORR & #
Nick 2 A, WEE DIZITEBBERICD - 7223,
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&) 13 CPD [RIFMDH IS - Tz,
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BRI LI 25, RAFURZE U T ACD {77
1Mix» CPD RFEMDE ML ~24H 2 &3
Motz XoT, CPD {RfFMDLHFE— 2, 3-
DPG JRET T O SR v 2 &, F X Pso
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2. YR EREEK (E1E) BIEORERK
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% /L 5 P OSSR Y R
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LinL 2 b OBATR SR 1ER e b iR
T 5% TR —E ORHH LI T 5. Al 3%
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CRDEN OB E R U 7. 1S Rl
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8. SRIRMHREE RS R IC & (T % tendon
jerk ol

EETFR, FIESE (MRILEX, #—Em)

T Ui IREgE 5% 5 &,
FOHMBEIREOIEE L, —F TIdE o %
RAMEMXN 2B EMNH 5. Zhi tonic vibra-
tion' reflex (T. V. R., Hagbarth and Eklund,
1956) vy, zo T.V.R. EEAIZX tendon
jerk 3 X CHZMHEh 562, ZOBKICH
L ORI £ 2 Th T it

FEE R ADO TRR=EGE Avie, B8

A
=

w
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FERL E LR BIHNE FRHAL & U, R 7
* U AR B TRIFRHR T, *OREERESE
FOZEALE BREL I\ MR IR D AT 723
NEFTHEIRE L. b7 AGE XU EBOBE
K3y 3em #f U - RIEMETHME 75 ¥ U 7.
Tendon jerk OHEIIEEOEE~Nv~— 2 H
WEDIBE &~ v < — OIFTIRICIK b £33 723k A
SHCEEMR L. IRDYEIBA U 7 v JRAED tendon
jerk @ EMG {RIEZ B2 5 %Ll EDdoix, FE
B R X D RS L 72,

9. BAEFHORBE PR C B EFE
BIC&IT DA MBI DT

AFTERME, ARG, MR, dokEserr
LIRS, S ge(Eees, HAE  Erees,  [§
BT (SLRA » B & STRTAR « K
P R % o 25};{(;@7'{*****)

b RENIC R R ERE ML
CH XETEEC OV TEREEOT P B Eh
IR L7z, EBRMEE X Hermann. Rein ¥ X F
e DL [ L7 Thermostrom, Uhr % Fi\»,
BICME - MRS BRI E D%, HIERE
JH LT photo-recoder iZiEfEIET L. (EMNX
FRE). B, vHERIOA R2MHAL,
%« RFIREEE L THBEOB - HIKiC thermo
element 2L, TORIIEELREEL, Bk
OERD L DR G- THRBR L. EARI B L LT
¥, 5°CKKkhicEIE 2 1RE Ui, TRk,
PR BRI L, BRERIRmfcasmL <, F
WERERIEZ ML & 78 » 72, 225U, ABBIEBINR T
MR L Ao, BEE D S MIREE T d - 7ok
&R T, LIBMBEEIRMmEAIL, PIIRMm
TR LTS » fiLE 7 » TR MR OZE T %
=t (N FHE4EIc). Sooner (HEEEAM VT m T
v — LRI FHEOSAE, BHEE X OV TR
i, BERMMEFRM & 7 o Ao BRAMERTE (In-
deral) ¥HEO%A 1L, VEE « TH & DREBIME W
LB MEFEIMRAE T - 72, Nor-adrenalin #ik
DY, W S o i, FTROBMESH. &b
adrenalin ‘TIZMEXARKIC ERL, RED KX
TRHDRBNTEIHHEL D € < 7 5. FEERE, A
B « SNSRI & B ML vs BEIn U < I A AR i fth
FirmEr 2L~ '



»n

142 2

10. @RMAH & AEHREEOMHN

ﬁaﬁﬂtEB BAES, LAEAR W OBE*
X, &, W« RERK, $2REY)

FROBikED > b, ToABEB#ET> VwWIZh
% ERCRET 3 HERE V. bhubhil, %%
{EEBHDOEER~DIY B%, KRN TOERIKE,
5ROt #EE L, mHPBERILEMOUR
EXy, FoRmBEZMEEZBR IS EL
7.

1) ERILEMOBENRER S, TILDMEE
EXE ki, 2) i 33 2EREEELAWX
YREODERINDEEERE ke, TVE=T X
DEREEFEOEARIhIEEER R k,, 3) B
X D IREOHM Sh DB ERE ks, 4) BEK
BFWT (EELT) REBGBEhTTVE=T
LLTHRNRIW I EEEES ke £ 75, 5)
s, RE, EREERILEW 7VvE=T DR
ErxhFh, BN, A T35,

ERNIEBT DA VEFRBLCH D LEX
5L,

B= 13 e kS,

3

1

ks

N=-L(1+
k2
L5z bR 5.

BEHRE#EZHTIEDT, TOEXBEYTHS

k.\l
ka

ku
P kS

« k;S,

e, ThENDAT A~ X ~DETHE
%[]?ﬁ?&

(ks) N ., A

=12 020,

ka) __ B

ks B]’

ki _ B (Al q, N A

Lok =gy R0y 02 gy
TEbLINS.

EREL %gdazmwm»hmmza@@

1. BRI Y ¥ SEREEHICET 3R
RILBSL, AFHET, RREE, ATHM, K
= KEAK, B, H4E)

bh:}ghbiﬂ’]‘“"} VoL incubate L72Y v
SHOBES R, CORENESERIRIRE TS
Brldox L. SENIENEE (FA) OEE

e

XY vERBEOER L ERBEE 2 R L
2. Sy MY VRHETY vosER (107 ce, 11s/ml) &
FA o RPMI-1640 Wik fEmLic. BANC, 5 v
FIEBMEME20% % &3 ) v TRiIFWEE & FA ¥R
® 05ml % 4 L, H-Uridine 1 Ci 2hn%
T, 37°C T lhr incubate U7:%%, BERIAMESHE
O EEREIE L, RNA SEOETRIGHEL
THIfaEERR 2 L 7= kY ‘//fiﬁﬁ'zi&?&k
FA ifi (100 pg/ml) @ 0.5 ml B{RA& L, kLR
EDt, Vv kD FA RS A 7 v < WL
T, FA OIRALRRE Lc. U v 3REEER
BAEMFA by, BEES L -OMBoES
BEONAEEEREET WIE, Cil™ 11106, Cul™
12 08, Cis? 13 96, Cis™ 1275 T, FA ORFEH
162 kific, 2 ORI LT 1/10, “EkG
1icid 0% 5 UTRD NS —H 2B CiRE—
HL, EE DX RIS E X b, E,
smet /7 a00, AMFARNREESLLY
5, REfn FA Ciinz 7c FA 239 v o<3RiciRGA
FhT\wiz FA OMlaREIMIBcEAL
72 FA @ detergent fEfick 5L %% bh, FA
DOREHEEEARTD LS BRELEED
DOBENTIFE A7 FA O ENBERLTVS
tEZBN5.

12, BEEAMIC & B HERFBEHE

IR R (KEREKX, H43)

EREE R X 5 R R OB ﬁ%%k%?é
R, ERBW (BRRAA=L, YrxX 3, *
Ty F) ARERRIEE A T, € DIRRES
MR L. S biT, HUEHE LTOR
AT E R O & (EITIC W TR %
AT,

I. FERATET .

FRBMICHE (1027 L& vils) WAL
b0l JFREOLO L s, 12~15V o
IEBET 3~25¢, 25~100c, 100~500c DER

j)

W 2 10y, 204, 307-RERECRIE L
7o AR AT LER, BRI X D

U RRRS M) TV B I S S B T HRD 72,
—fg, FISEEZ0SL LR E L, R
5 U T2 L RER TorBn 7o R
VR O S I LI U, R I & K
DXL > TEILL 72, RS D F SRR



FE LT LIRS0 LERMS L Sh, EE
DRI U 72708 » THEEEHE, MBEME b2 R Lo
HHREFEL TV

.wéM£$@ﬁﬁ&&m

VAL © D% BARER OTFE % B B T It 5E S
WWIREEShIR DB 5 w5 23 5 BINERL O,
B, Muifrs &2 Ui, &3k ke T cHmp
Hhy FEWE7 A 2~ VEERRENETHRL, %
hENDOGM &R Ui, TR, HE)
RGO AR BB 7 3 ) BROB K LCNP
il X CHRE L E oMM S b, FE
EROERE N T2 T S VROEEREBEHL
TR GEEE LTS EEX DD,

18, BHAERLUMMRE 7« T 04 0B
4 REHE, Bt % (EEEX, H—4m)
T s TR VESBICER ST EAEARE

HEEARIR BTN THE LR, Bl

MNP VT 2 REODRHEE -4 5% (microtubular-

microfilamentous system) 25HE7E T L3050 & 0

it -tz Fibb, —olXgimE I E SR

X ORI - TIREHRICEEL, 74 T ra v

SrIERR 2 R X D RIS AL X+ 5 oS L

TWw5b L Ebh 5% (radial system) TH Y, i

D—D IR Al BRiE 2 & D BT X 5 iR

ReFEL, BRlcEDohicT 4« TRt vy

R OIRIBE~ OB R ST S hie7 « 7

" A v DIRENERICES LTy 5 LW EEDb

5%k (circular system) O 28 TH 5. B

SRR D Z h B 2 BOMME - A RE, =

NeF Y, VT IRF VT EMEDL S A

&S BRI & 5 TR SR E BT R

hx b,

14, ESR [C kB> F 7 bY — AEOWZE-La™
Ic &L BB DT

LA, AL,
Gk, I®, =) ,

YFT Y - ARG LSRR T S
I{m, n)-5NS(5-nitroxide stearate), 9-10 NS,
12 NS, 16 NS- & ESR D&~z /L@ outerfine
splitting (2 Tw') X n AYRE BB LM T
/N&EL 7D, order parameter (S) X 5NS ¢ S=
0.72,1 9,_,10 NS T $%0.66, 12 NS T S$=0.56, 16

AR, JRE

% 143

NS ¢ S<0.3 (170 mM NaCl, pH7.3, Tris-Cl
buffer 15mM ¢ media) 3% Hh, logS-n »
TRy b BBYFT Y - ABIREORE LD D
EONED T BiHEME R K & {, n=T7T~87T
cleavage #/RL, DITAMGCT O, flexibility 7%
Mkt 5. .

MBHGEE Z </ CAE Y S~ ALY F T b Y~
AED ESR A7 b L@ 2Ty’ & La¥t itk -
THWRT DR, TOBLOREIEnBAEL R
DL - TREL b, 16NS TlIFhA &%
fEr R i, X5 2Ty O La¥ o
IEEDSK & T B Iz Lichio T A & <, (La%)/
42Ty’ % (La®] i %} L "C Langmuir type o
Tey b RTHE, ChiIVFT Y~ A
La%* & ® Langmuir 7' v v + &4 < —F
5. ZOBErD, La¥ OFAILE-TY & 7
bV — ABEREHSEOREMESELT 5 & 25%
xzbhb,

3x2YVTHYFT Y —AFEETAA EREED
BRBZBND23, 2Ty OAEXIS5NS T
593G T+ 7 PV — AL DH3G KE V..

15. Chara imfIDRE & LER/EHK-
FEAOI—BR (BRK, %3%)

JEIEHL = don flux DK & X5 5 YR LT chara
#OfEDREIC 3 1) % fon channel DFEHEIXD ¥
DELMVWATEENESH S, ChERETT5EMNT
B ZiHT 52 IR X > THIE & BT 2R
AIHITHRD TIT - e & & OREIEI & BEH O
L& FEIBIEL 7.

EAEHTE BALR IR B % L TR K & WY
WHIEIE—E T H B 2%, EEE S0 ¢ oI TR
1mm PTFizfdbh b & —Riciiins 2 Ems
Abhb, FEEME O W REAET5IC
2N T fluctuation BKkE B &V 2 BN
LR B d -7z & Z A M action potential
DK ESIMBEPDHIEON T (BRI THG
LUFi) WHic/hE {7k » 1z,

SN SDHIFVE chara il @ iz ion @
channel 24z L7z, * OFMBE LG »
MR LIETHE, L2 b 2 hid Fimmic [@
SEL7CD DT, WRERDLE S £ 20T
channel %! 0 ~¥{HD order TW S5 Fh b0
ORI TERERZ IR LT W 5 X 5Bz
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16. 14 7 giant axon © emf OZE{L

Bk, BEAII—EF (BRK, ¥E, 4M)

e RBEOSMRIKE —D>DEiL r(=1/g)
LBERES (emf) L OEFEFTATEEL, #X
W EHOHMHROREEZBITL, BELT
Xf. WHhOBLEERN Vo & emf En X1F—fF
BN D, BERI LIX

T=g(Vm—Em) coreerrememmmnesnnreninen(1)

ORMEIRT T 5. BAEEKRIE Ve ZBET 3
25, Ea BHRLTAWEIhTWAWZ LEET
HUERDS.

BAIRSEHIZ X D D - < Y LEZ=AEZ
MWT Vo 2R8I~ L, 20O Va OBEZ2F
TrRa—TOEBMIZEEHFTS. Vo LTI
RAEENTEOSRT B L MBI ED I-Va MEEAECE
T&5. TO=A/FNIIVWEIBZEREESR
EDELERL, CORSLEMSEIIR Q)
OB I-Va HEZHIDZENTES. 2O
I 57k E% 4 k600 mM KCl @ 1  giant axon
OREICEAL THi. 600 mM KCl F1ClE Va 13
5 BN IETH 5. —146 mV/82msec O
HN2E- - =R THRAARICESHHIC Va
2T &, HLAMTCADAr—T2FFON-
B I-Va iR O, aVvE 72 VR gL
DRI % IEREONTO% ik L, emf iXHIIEA S
HBiICh 5HFICE 3B5~40mV Fni, Tk >
g DROD emf DHEIIkDIVEIZVA
DRI X b Cl 0a v &7 2V AHE
%9, Cl OFHEMDOHIT emf HBEH LEZD
h5, BRERFDTHS.

17, BRI REEMNTREO K& LU Cl 1+

Y MRBFIC DT
FEMPER, WMBE, Bk 5F (KREX, &
TAETR)

K XU Cl A A A v ARl 2 Eig/NE
BAEEAR T = A OFEAIRME CERL, &
SEFMAREANS Lk, ERAI»52, 3
DA A vEEERZER L RO FRK (TF)
DK & Cl 44 ViEEORBAVELEEIFL 7.
TERETIE, MF&RECE W T, Cl RERILE
PNCIEIETE VS, KZERBELT,

20~30mV QHAESELE T 5. Ouabain (Ou)
1074M, % 7z 13 K-free-Ringer DEFENETTIC
X - T TFk O—F LR, % (TF/Pk #1d
AW FRU TR > Th b ERRETS. 20
\RIE, KOs S ERAOIEICN L Tuyb
W% “pump & leakage” DFHZ{RE>7DdEE
bh B, —JF, Ou 107+M N #E it T3,
TFe1 BXFAEZELLEw. = 7 ) vE: (ETA)
103 M 2R SFHEMICI30 5 FHER = &
5&, TFk B LEAO—®%E &Y, #REKL
T3 TR MK T L7ewv. ETA iRlFFEC L
<, K 0@k, Na BaEd a5k
L, —BEMlacRIRAEhTrs, REEEET
LI EEVKHEENEY 225 & Ebh
%. DEomE»s, K EmlFEEcs v T, Ou
BRIER v I THEER S 5 8, Cl 3BT
BLAENSERINIhS3DEEPNS. E72R
FigBEOEAMIT, KDLl 5§, Cl rofio1
AVPBBELELTVWERDLEZLNS.

18. Uninsulated, open-tipped pH-micro-
electrode (£ IC & 3/)\i5 £ HRFAA pH OfIE

FE#REME, FHE T (EK E F4H)

pH-sensitive glass microelectrode % {E%-¢ 2
B & R B D W IHERIRTE, BXU0T
DORFUOHRIIIFEE CEETSH Y, TRKIL
@ sealing #{EVx, sharp X& %\, /NMEAE
FIAZE#ELS Lo 5. %2 THER Corning
0150 5 % % X b open-tip type & sharp 7z
uninsulated pH-microelectrode #{EHIL, £
AL S 5&H0ERL{TR -7 TD type O
TR, tip @ pore O Az &, pH-insensitive
7z uninsulated glass wall DEALE T2 EILE
4ify shunt 2313 %. % Z ¢ pH-sensitivity ¥
X O tip fhED W 7 ZABEHIHLOMES S, Lic 2
IRAr L tip @ pH-sensitive glass wall ERALDIE
fiokEIeHEL, v M-EEERMaN
pH FHIfE (#96.3) ZFILT 5 LF7.0E 78 - 72,
F 7o, FHMEIBEART ORI, Z O type OB,
MRS OBRIET L F T X D E LWEBME(LE
P35z L Lickifamn pH A2 T 2 X5 R5E
iy, TOZESRIELHEIEL 5 DML 2
Lo, TOX 31 L LT, LEMIEN
PH ~OWERID 7L 2~ 2O EN PR S



2%
F

#, 20 mM-glucose iz X v, AR pH 3%y 0.3
BT HHEMBRIR I R

18. EHIRAEICFs(+ D Donnan Ffi
), AABT Gk, 5, B
State University of New York at Buffalo¥)
ft3%, Donnan BALIZFHEED b &icHl &
NCW7ss, R ERET 52 & ek bk
WRBICHIET 2 2 LS CE D THET 5. M
MUEARI 5+ U THyo Donnan EH BN,
RT In 2b,c,

F 0 +4/624+4 b, b_c,c_

Ch%, R T, F Ll oshicst bh 5 i
2, 0AOHEEE W, b XEAALFvOHHE
BB e BWHRIC B FBERAA VORETDH
%. 0=0mD& & Polissar OERMmMEAI—HL,
b. =1 & & Donnan PRI —BKT DT,
FRENBRRBEE L LTEATH S, IR
L& OBIRICOWT bl § 525 ficHodgkin-
Katz B i3 Donnan @HERAEATVHEL
BREhD.

HMLTTF&E» %’ Max-Planck Inst @ Dr.
Sauér CRBMOELET 5. ‘ ‘

7=

20. FEEICHIT I RERS

bR, HIEAB, S I (FHNER,
AL KIREEK, 4HE¥)

Bk LT, BRI HERNE -
Twb. ZOMER, PR3 5HKe ks
ORERBEZICLD, MERLOBIET 55, #£
HIXREFETS. SEOER, MEsoREi
X BEBEROMH, TOXE S &, KBRS
hydraulic conductivity : Lp #5k® 7. % JHhiZ
ARERL, BREROFELZAL . Mignc
{&3E Ringer ¥k & Aty, BAIME MNITE5E Ringer
Wew A, WEOEKEELZ BT S, EMl
GRIDOENFVWE ExRDIc. Pz, T
LIFBRHBETTE D, MRKTEERNEEZ
HLTW?

Wiz, RBROKE I2kD DL m, Hilflz
congo red & Ah7z45k Ringer IR L, Hii
APy ~ETR Ringer i At7z. Congo red ORF
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AR EEEES 5, WD #9202 D3I > & i
AL7cD&BDI. D 2IC, i DREVRER
BELTVS EBbNS: o
BRBIT, A%V T Lp kbl WHic
RIREIRDE Ul WglEekd, ZOLHT, B
BRBEZ X DRERE koK., EOREHIHE
BBEREET 50T, EROLESS Lp 2Rk
7z. Lp Offiiz 7~20x 10~ cm sec*i atm=1 w %
o7, Ll, ZOMGERESD WD, it
5 ORBIRCTBEZBEEMETL, Lp »/hX
{7 >TWB ERbRS.

2. BEARGEBEO L= v EHLR O£
BHECOWT ‘

IINEIE (KIRIEA, #H4:E)

Na{BREZETICHES LV = VEERIEEL A D
27 RV ORTETIERT B, S0HMMNRE,
HEE LT v b @8 T, MY Hartroft
DOFETHENEEZHE L. TOXWEHED—F
OWFE LR L U, FOWiEIC I L4 0k
fRic o\ T, RGN E AT U
. ZOME, MBECREEFRECSL,
BB > TROT B BRSO H 85 505,

B X v BRI CRR D, SRR
ZRWCERB L OENER L. WEOBEIIIE
JBihE COBERIRA L 5z, BLEDEN 546
OEEN, PERZ I VE T r VOBBITL S
PDTHL, BROZWER 7 v visHED W
WEB MK LR LK XD, —RIaE REREH
Bavd SpER A ATHENNREE O SEIE A5 MRAT > SERL L
TEWhbhTW5BH, £ CRBERSTESL, &
RLTWS., S5 EHFR X SHERNE
FHENITZEAEBDShEWVwEvwbh3. Fh
DLZERDOS VR T v VT, Z OWRITOmFE
it B E O BERREER BT T v LIkl
BLTWEEEZLNS. Lkd->T NafBRE
EEIC X » T, RERTOWRMIZL WV ExDFT7
v v OHBEFAERE, ThbLBEIRELRICAT
LMFAERENBEETH DD ELHEESh, 7
v VOB R - IR EIM BB o 7cdh D
LEPbh 3.
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- Japanese Journal of Physiology $8# iS¢ Fnsts

Vol. 24, No. 6 (1975)

1‘.> Phase relationships of alpha rhythms
in man, 569-586.

77 7 Y X LAORARE

H. SUZUKI (S¥ARZE  lnisE A, &, 4
BEOF)

2. Effects of osmolarity change on the
excitation-contraction coupling of bullfrog
ventricle, 587-603.

BEAATNLEHD E-C coupling [CIKIFE
TREEOWME

H. KAWATA, K. KAWAGOE and I. TATE-
YAMA (Rfll - ¥, JIBGESEL, Yol g Rk
K, [E, WAL UK, [, k)

3. The effect of polarization on the
action potentils of the rabbit AV nodal
cells, 605-616. .

4 oY FESEHBHORTBMEKFE
_N. SHIGETO and H. IRISAWA (FEELH, A

DA N N VR

4. The effect of sodium ion on the
initial phase of the sinoatrial pacemaker
action potentials in rabbits, 617-632. )

AR OEHEMICE LIZTT Na'OE L

A. NOMA and H. IRISAWA (#7[f|Idt, AR
RNIN = N VI 6 )]

5. Effects of cocaine on a hypogastric
nerve-vas deferens preparation of the
guinea pig, 633-647.

ENEy MIFE-TEHEEKC & KIEY3
h4 > DYR .

T. HASHIGUCHI, Y. ITO and H. KURIYAMA
(WGOFIME POlHZ, UL Rk, )

6. The rapid cooling contracture of toad
cardiac muscles, 649-666. V
i 2D EHIC T D B EA IR
T. SAKAI and S. KURIHARA (B3, R
e MEEXR, HTAEH)



(MR &iED)

SHABRT A Y H~HLFCTRELEDHRES
LB ERES b TETWE L. HESH
Z3MMMAMLELLDOT, HBEOHITIEL X
ST (REEOBIR, FRchdELz L, &
AHEANOBECLLRbURE) nBaRHIIT
CEEA. TEIZD, HLOHDREAN— VT4
MRS ICHD LS BHFETLE. T, bx
ALY TEA, JRITOFTH XL TASEL: S
P

Eil2 ANy 77y v~ TBTEL, HED
NHRKRT=2—~a—21i, AFTaifitnrg
DryY FVvEHHILELR. Ny 778 —TODH
15 HRHT Sir John Eccles ¥i% L /X7 w
=l MARTHZ EICH D E LD, Mk
F 7 ABEN (IPSP) O A 4 vEFOFR & W
HEBTIRT—<RE->TLEVE L. FH
EHj= 2~ —r YD IPSP OFAITIIK A+ v & CL
1 F vOMENEG T 5 &5 EROEH A Lux
BECX > THREFISh, B5+2301k Cl 2y
EWAHT o & LAEEF /IS D &5 kT
D& L. Sir John {ZZoR b~ Vizigh &
7, Cl OFHEHEMZBSEBECROEEZ b h
% Cl Ry 7OFEE, E=2—rVYOREX
IPSP 2FF LCHEFL & 5 & Lichiy T 3. %
B R0 EMT, e LTRENBOT —<
LLTREEESRWERLDOTTS, Sir John
W Tz OB AT, LabRRoikstbe
B, bbb NnECHEE kb
vy vy, iz LSl v e Y=+
FRCULDFFTLEVELR., BARKIETE
BLbProTWAHTERSHTERE WS DT
T, BRAIIZ AV L 720 TR, RO
HROFELEDIEDL X o & LEBITEHTIREDES
T, TDBEORLALO» D LR ERAD.

Sir John 1% & QIEMICH —/L e HF v 3—ED
WEk#® b L The Self and its Brain &5 %
ERHELTCHELR. Titsy &V & Z A
materialistic 725, LHEECULAL. H3ELFER
T o Mn bR T 5D TTD, i miis
WEDFT NI VE o~ Tl » TWET. #%1k

i & LOMBTEO=ZITTMARMAEIN 5 O T T
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P, BCIEMR LA 2L, ZOFVwETE, &
ADOSLFIIMRE L & < 22 B, thFRSEVRH

B, FREEREEIR S 215, ST TR

RREOTHEL) ZRbNELR. WL (~—7
NI ABRATH I ) o 7
DTTH, HHETMOFRLDY EHAND,
BRI S RURRA Y E L. COBERI AL
FHCUCH 2 Db D E-AR, & bnd i
FLVEERRE L CI@iE L Twvw < BOBIRY
HERATWRLES T, 84wz a—=
~ I MSERHE% 9 FieRew, RS ANBY, FA
DAY a‘-"/’;’vﬁ>3f~/l;fﬂv’}"¢-’£i‘}%%‘3‘6’)%
VOXSTY. FHEHECRVIZWED L D TT
M, RO K S IRERITED, Pl bomiss BERE
JTHETEZNEIDPELVWLDOTT. #EjE
DfFEL, HB5ABL AL LhDERE X
LT Sir John ORFEOERE Vo 72b, LA
CHIE AP S, BELCLWVE L5 HE TR
Mo TEEL. FEZX0 5B X TAT
7.
HOIERMIE T L7220, JEmED X 5 T4
PHHED BVOHEEIKS L, FHHIASHI &
ABDEBLTDTRLLE L. WAWARA
B I F—IBHFTLIROTERHBOTL &
5. fiLd N+ FADOHEEIZIATT AU HD
AR BT VBT L7228, MR~ OB
REITSFEEIN, EVALBICIESEF v
VARD 572k D TE. ZhatkEET B0k
VWS ETLED, BT 2V HDENIW
L72bod X 5 TL7z. Eccles HIESEI4S% W.
Noell #FENHH EEEHE LAY, Gary 1. Allen
RHOLDLET TR TWLZEREDELL. &
MO X VWERENR=Z2H5b T TTNE, AL
activity BEE XS > TnWBH EZATT.
ELWABE KL UREE EhictRMRE
F. J. Rubia (3 =2 v~VKY¥) EF+4 VY HFDEE
BiciT&E L. 39 2EFEREVEAS LW
50T, TEBDLA) STHEEDELSEFTH L T
LIZLELE. 3HAOMEAFOHRETHAL
HIEVWSENTIRL > TR ET. £OEWHD
FEED Y ¥ T =X hRRE DT L.
Az gh Ul THecy Kb L7 BiFL
TXu. (KE%1—)
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BALEEBERLL2BEL2AO0OEELV

WEFNSOLEEESE 4,000/, KD FIZHH 12 BEDV TEB LI BECHLETET. %
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