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A New Method of Measuring the Electrical Skin Resistance and Its Clinical Application.
| . The Principle of the Method and the Results of Preliminary Experiments.
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Fig. 2. Diagram of output circuit.
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a. Vinyl tape. b. Cotten layer soaked with normal saline. c. Ag-Cl-
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Fig. 6. Electrical properties of the skin.
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Fig. 5. Broun tube images.
a. Square wave voltage applied to the skin. b.
Initial current through the skin. c. Initial current
through the equivalent circuit. d. Voltage left
uncancelled by the equivalent circuit. e. Test of
the initial short time which was adapted for .
" balancing the equivalent circuit.
* see the text,
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Table 2. Polarization voltage at the electrode.
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Fig. 7.

Relationship between size of electrode and
electrical properties of the skin.
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Sum mary

1. A new electronic apparatus was constructed to measure “Initial Capacity”, “Initial
Resistance” and “Constant Current Resistance” of human skin with a simple and accurate pro-
cedure. The principle of the method and the results of preliminary experiments were described.

2. The principle of this method consisted in balancing the skin resistance and capacity
with that of the equivalent circuit.

3. Initial capacity and initial resistance were measured only within a short interval of 20u
sec from the beginning of the flow of current. Change of initial capacity was measured t00.001 uF.
that of initial resistance to 10£. Only 1-2 minutes was required for the measurement. Constant
current resistance was measured with the flow of 10~"A current. It’s change to 10k 2 wasdirectly
measurable.

4. In the results of measurements blister patch test indicated that initial capacity and
constant current resistance measured in this apparatus were due to epidermis and initial
resistance due to internal structure.

" 5. No significant correlation was found among initial capacity, initial resistance and
constant current resistance, suggesting the independent physiological significance of these
three values.

(Second Department of Physiology, University of Tokyo School of Med cire)
(Third Departmet of Interral Medicine, University of Tokyo School of Medicine)
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A New Method of Measuring the Electrical Skin Resistance and Its Clinical Application.
. Clinical Application.
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Correlation between autonomic nervous function
test and constant current resistance.
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Correlation between basal metabolism rate and
electrical properties of the skin.
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Correlation among various thyroid function tests.
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Summary

The principle of the method and the results of ’preliminary experiments of an electronic

apparatus constructed by the present author to measure electric properties of the human

skin were reported in the previous paper. In the present report the results of its clinical

. application were described.

Electrical properties of the skin .were measured in healthy control subjects and in
patients with thyroid disease. Particular emphasis was laid on the correlation between
thyroid function tests and electrical properties of the skin.

a) “Initial Capacity”.

1) significant correlation of initial capacity with B, M, R. (r=0.84) and with ['*!
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uptake (r=0.69) was found. This would suggest the usefulness of initial capacity as a
thyroid function test. ' ’

2) Significant correlation was found between each of the monozygotic twins (0.72).
indicating the possible hereditary factor of electrical property of ‘the skin.

3) Subjects above 60 years were found to have initial capacity which was significantly
lower than the young age group.

4) Females had significantly smaller initial capacity than males.

b). “Initial Resistance”.

Body weight
Body length
suggesting the influence of thickness of subcutaneous fat layer on initial resistance.

2) Between each of the monozygotic twins significant correlation was found (0.72),
indicating the possible hereditary factor Of electrical property of the skin.

3) Subjects above 60 years were found to have initial resistance which was

1) Correlation between - and initial resistance was significant (0.60),

significantly lower than the young age group.

4) Females had significantly larger initial resistance than males.

¢) “Constant Current Resistance”.

1) Significant correlation was found between each of the monozygotic twins (0.90).
In dizygotic twins, however, correlation was very poor (0.20), giving a material to consider
the hereditary factor of autonomic function.

2) No significant correlation was found between constant current resistance and
the results of cold pressure test. Correlation coefficient between elevation of systolic pressure
and constant current resistance was less than 0.01 and that between elevation of diastolic
pressure and constant curreut resistance was 0.12, suggesting the value of constant current
resistance as a independent autonomic function test.

3) At the room temperature of 10-15°C, the negative correlation between constant
current resistance and B. M. R. was significant (—0.69), also between I'3! uptake and
constant current resistance (—0.66). Considering the effect of temperature on constant current
resistance this observation is not necessarily valid in other temperature range.

4) Constant current resistance was easily changeable due to temperature functions
and dietary uptake. »

5) No right-left difference was noted, although variation was very pronounced.

(Third Deprrtment of Internal Medicine, University of Tokvo School of Medicine)
(Second Depirtment of Physiology, University of Tokyo School of Medicine)
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The Motoneuron Groupings in Toad's Spinal Cord.
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Fig. 1.
Motoneuron types in toad’s spinal cord (Golgi stain).
Right : Axon with soma partly stained.

Fig. 2.
Cross-sections of toad’s spinal cord showing motone-
uron groups. The numbers indicate segmental levels.
Fach drawing represents the sum of the cells in
the segment.
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Fig. 3.
Cross—sections of toad’s spinal cord showing the
difference in size, population and distribution of

motoneurons (Nissl stain). Top : I segment.
Middle : Lower part of [ segment, Bottom ;
X segment,
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Fig. 4.

Total number of motoneurons on one side in each spinal segment, classified by the cell size and
groupings. Ordinate : Segmental levels. Abscissa: Number of motoneurons.
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Table ‘1. Number of motoneurons in each spinal segment.

Left side Right side
Classification

_— Laterag group Mediai group Medial group Latera} group

Segment Large Medium Small Large Medium Small  Large Medium Small Large Medium Small
cell cell cell cell cell cell cell cell cell cell cell cell

I 24 140 147 13 57 30 17 59 31 7 118 120
I 145 727 240 15 110 212 17 138 159 97 699 278
v 7 60 17 10 32 18 7 13 10 9 90 18
v 4 21 6 17 55 12 19 51 2 4 41 2
W 12 49 4 19 52 5 16 54 11 11 42 5
Vi 33 108 9 36 49 7 13 36 13, 49 125 16
VIl 12 213 44 0 15 2 2 17 3 30 179 37
X 100 204 162 0 8 9 0 2 15 67 146 249
X 21 153 187 3 36 74 4 45 64 32 180 166
X 0 0 0 3 22 28 7 28 39 0 0 0

358 1675 816 116 436
Total

397 102 443 347 306 1620 891

3798

3709
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Summary

A histological study was made on the location of motoneurons in the ventral horn of
toad’s spinal cord by means of making serial sections prepared with hematoxylin, Nissl
and Golgi stains. , ‘

1. Toad’s motoneurons are mostly of spindle or crescent shape and only a few of
them are of pyramidal shape. They are rather large for the size of animal body.

2. Motoneurons are located in the ventral horn divided into two groups, made up
of medial and lateral groups except in the [nd and the X[th spinal segments. In the
upper [ nd segment, there exist hypoglossal motoneurons in the dorso-medial part of the
ventral horn near central canal. On the other hand, in the X[th segment, the two groups
are united into one. . '

3. The [lrd segment innervating forelegs and the V[[- X th segments innervating hind
legs are similar in cell architecture. In those segments, the lateral group is well-developed, k
consisting of numerous large cells densely distributed, whereas the medial group is made
up of small scattered cells.

4. The [V-V[th spinal segments are similar to each other in the arrangement of
cell groups. The medial group is well-developed compared with the lateral group, consisting
of numerous large motoneurons. )

5. In the [V-V[th and the Y[th segments, groups, of round or oval cells, assumedly
of autonomic nature, were observed in the grey matter lateral to the central canal.

(Dentment of Physiology, Freulty of Melicive, Kyoto University)
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Functional Arrangement of Motoneuron Groups in Toad’s Spinal Cord.
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Fig. 1.

Plots of thresholds for eliciting muscle contraction.
Ordinates : The numbers indicate stimulation
points in ventral horn shown in Figs. 2 and 3.
Abscis=ae : Thresholds in coil distances (cm) of
the induction coil.

FARRRER A M. cruralis. A A M. plantaris
longus. A--—A M. peroneuss. O— O M.
semimembranosus. @——@ M. tibialis anticus
longus,

RZR) 2& -7 b ERamAME o
B3, 6,9, 120BEERAL,. HREHIARE
OHFEE, TR AREEORES 1, 4, 7, 10
OBEERL T3, ERICRCTR—GOR
EERTEPESEZOHOZEMEDOHI AN
R ARECELP b2 5. Bz, MU
O HI AT OB ER S 3 1R 3 M. plantaris
longus OBRIfEIE 54cm, FOBEFORES 6
Tk 9.2cm, EiBEHRIE S 9 Tl 75cm, H
BRA12TR68cm Ths. LalLIoE1IRT
RARE AT 2BECECTTZb 252, Hi
AL CE 3 HORE L PR 5 1 EAE

Fig. 2.
Equi-threshold lines in the ventral horn for each
muscle, derived from data shown in Fig. 1. Small
figures on the curves indicate thresholds in coil
distance (cm). )
A :M. semimembranosus. B : M. cruralis. C:
M. plantaris longus. D : M. tibialis ant. long.
E : M. peroneus.
Circles with numerals represent twelve stimulation
points,
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®
ThbH. Thif, HROESHBEORCE 1IN
> LERENR 2RO CHAREICE 2. &
RESHGOEHEIE IR0 77 7 CHEEOR
fE%ZE, #lz1E M. plantaris longus T 6.8cm
OBRMEERlICc L 5 &, M TIIRIERS6 & 3
OHEEESERCEME 68cm ofiEakoh
W, REWAORRICEZL, HOHE TRl
HBLB8DHLDPRIVSPBHICHKY, W
BRI ARBEETE RT3, »LLTK

DonH A rFANERO LIZEL T e .

6.8cm OEREMHE LB O L. RECHE B
O HERECIHCETORELREAL TEWT
Wl E, BHCOVT, TREROSEER
Bons »LLTBETEHREOERENE
2R R 7.
ERENEEHC L VPR VFLIERLT
Wi CEEHOSREROEHEOS L,
1. M. semimembranosus (8 2 X A) iXHi&
HINABIC 2 OREO KR LECEMEEH Y, L
Tt TEOWICEE ) A vn Y B> T D L
FExohd. REOGQEEES»ICHEICRE
BRIz #E23 > T 5. M. gracilis major et minor
SRR RIER S 5.
2. M. cruralis (582 X B) o &(KREE SR
A FOEIC H Y, M. semimembranosus @
Mlic X 3. Z Ol TEOAEEZOFRIIAR
HTHh 2R REBOFITRAREKZ O &b

Fig. 3.
Schematic presentation of localization of four
motoneuron groups in ventral horn of segment [X.
UF : Knee flexor. UE : Knee extensor. LF :
Ankle flexor. LE: Ankle extensor.

ELUTHISHE X D BARIO BT~ Y, TE M
semimembranosus & SO LD Y OEHF &R
LTwa. X M. gluteus magnus [ UFFic
HB. .

3. M. plantaris longus (382 X C) 3ijijsk
HOZZxoREIED bh, NWHIKHR T
SPRMMEPFNERL T 3.

4. M. tibialis anticus longns (£ 2 X D) ©
BB fE X, M. plantaris longus 085, Hilgk
AOCHEL, HifaOIMUICE - TRIF TN
Y BRI AR i M X D AR R
NBICHEITRR Y &77.

5. M. peroneus (8 2 X E) OF(RERHE T,
M. tibialis anticus longus & @ U < fsk & 9 i@
At Eh, PPNFIIEN > T L 28, HiEO
FRICIREFIC IR B TR 9 O FHO A
[ERELTw 3.

P EORRERERICR Y TR LECEED
PR R M ORIAEE ) A = v ORELL, B
CH OB L @ b LR, LREEE, T
BE(hEE, FREERHICAIT 5 B3 RomETF
BHEErHRT 5 EE) A v VEEOBTINES
ha. Hs a FiAEZEAR, Mo bH
AOKERAHE LRROEHE LI L, MHMEET
BEEER  HEL T 5. b, BEAERED 5 b, AR
B EROESGEEREL, MR LBRoMm%GE
FET 5. c MUEO S b, FRICREL 2
B TRO BHXEO REX D Y, BAIC TR
ORBEXLETA2HERH S, d WL THE
AIEOCHROHBRCRAICREL LE L0 ERR
oI Tz,

P EE T T X HEHEWTE 1Tk » 2RRo
BRTh 5. BYFHEHEC OV TLRBOE
BREfTR- 122, ERZHC O TERER2
EEBIBERELE->REEBLZ L 3liskR
otz RL, TREBIZ OV TEEXTENHE

- CHERRRORERER.

V. & 3

COEGTRLEEE 250, Lo
FHETRD EREORERMSEL CHEE L
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 RHEOEE) A v pool OFEEERTHE D
POETCHD. B, FavexHorvoEE)
74wy OMIEARACREIA U B NER S DIE
BICERmPBUER / A = v 2R L -5
B, EE A YR TEMMEKRL Y b
WEERAT B B XV LIRS
PEWEHREN TV 3D, Z 0HEERL
Ex Bk, AERCHCTRD b RERK
WAL L S HEE) / A = ¥ poolDFIFE &R
LOTERCE—REZ BN DDA,
Lo U EFEROMIEATEOSE & RRBOME
Ml RgRoSarELCR—KRT 22 &
HsR v, & U AR O#EERIC X 0 A
OFBENREL VI EE2FIEL 2.

ARBR O ERREELE b 25,
ME R RSER (B 2, £4RKo0 1, 2, 3,
4D B WTRIEFTELREESE, BbBEVE
BRERIC L > T OER) ) 4 v Y 2 EES wE
B0 EHICREETS. 058,
HE SRR X Y LRI < i 7a i e BRI GEE
DEFNICAIB L, 2 3K TR R
1L, 3 RuNEEHNoOBRMORE N Kk
<, 4EiARaE X Y BN i 2B Na i
ELEBT S LER D, FEBERO 9 b o/
BOAREGEROB > THigRTHEAL,
LEROABRE®E L TERBTS0 T % 5
b, a5 HEMREROSE CRELZRET 5
HFL LT, /AnvE&ROoBEROELY
Lo L ATERETRD 5 b0~ P EE
o THERNICHEAT 25, R A-xy
T AEIEAR O BB iE Ny Na 2 44F & wiih
THEER YD b THNET L 2 5. Tl
DOEEFICHET 5 L OEPLR TR A &I
RUBZE/NTH 52 DREEBROMEL 4
oA BRI EB 4 v v ~ORIEE
WOMA FEKEE L Tk e Bx bR
5. Tk, WEEREOREOAEEICL - T
RS Tw 30K LT, MIBRR OBk
ETREKVCERRE B OELBESL TV
5, Y CEICRY 2ERBEEZNTH > TD
o B AR R O R SR 2SRRI 0 KRBT 0

1 3EB®ROR

Na N
— - - - - - - - S
4 3 2 1
Fig. 4.

Schematic diagram illustrating dependence of |
the threshold on the position of stimulating
electrode.

Ei.4 : Electrode positions. Ny~Nn : Ranvier’s
nodes.

Description in text.

Sink 22 THAHI LB THB. 1h55HAH
HER BR) X1 HEL4cFETAZ LR X
5> THIBZHEAIMACET S5 THA5 55, 1T
EREER (B) pERsici, HhRkesgEr
oozt L TEEEMECEx bR, B
BREEVRBCREZEL LRV bRER
B ThHs o, RIC 2OME Tk E3RizRERE
WizikE L, o EMEAICEL TREMREY
EvbhTw2hb, ZOMETEED DR
VECEEIBONETHA Y. KRIc3 &4
RHET 5L, N: & No 3o ch v
U CEBREFETSEEZbNER, Xk
Sink ASHEIEERIC B 55, No 8L TIIEER
NERET 2 BRI T % axoplasma O
BNy EHTBEY LHEPRCKRTH B 5, Ny
KU TERELHET 5305408 L VE
BErET5THAH5. Ny IHZREREH LY

CLEEMEVCE VbR TV AR D, & AHE

HOMOEIR 2 DBE LV bRTHBE LT
3, 20fBE 30MEBE TRV TAIMECE
EEARTILTHBLE Y. L2LvThizEX
ERE2HCEIMET S & LR MECE
ErREREEhD EEZLDND.

Ni A X 0 AR o B b 2 221>
VT RERFEROTE R L, HIBLTwia.
L LEROER ) A » v OEAE S pool W
ERWT, B/ AwvD Ny @dfio /4 rv
OIMEERDECNETH I LLH VB THA
5. > TAERICR THISE L L RERESR
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BB OENBT oM EEE L, BIHMAEE
 BEORNEHDOHEEET S EORT 5.
FRERICRT 2THIREINE—~FE LT3
B, DUERSHE, EBEHEERT 5 AE
B/ 4 » vEO S b B EEH R IR
ORBBEIC 7= 0, Silver OF 5 NAEC YT
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TEL, ATREZETS /4= v EHAOE
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RSN L B E By, AHERE
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Summary

With a glass microelectrode filled with Ringer’s solution (tip diameter 20-50z), 12
points on a transection surface of toad’s spinal cord at the level of the [{th or the Xth
segment were stimulated. Threshold stimuli required to elicit contraction in each of several
hind leg muscles were measured at those points. Making ‘maps of equi-threshold curves
with regard to M. cruralis, M. semimembranosus, M. plantaris longus, M. tibialis ant.
long. and M. peroneus, and considering the point of the lowest threshold as the motoneuron
pool innervating the muscle in question, functional arrangement of motoneurons in ventral
horn was studied. » '

1) The motoneurons in the ventral part of the ventral horn innervate thigh muscles
and those in the lateral part innervate lower leg muscles. '

2) Each of these major groups is further divided into two subgroups: In the former,
into medial and lateral subgroups innervating flexors and extensors in the thigh respectively,
and in the latter, into dorsal and ventral subgroups innervating flexors and extensors in
the lower leg.

3) No functional localization was observed in dorso-medial and dorso—central parts
of the ventral horn.

4) In the toad the separation of motoneuron groups supplying individual muscles
was less distinct than in the cat.

{Department of Physiology, Faculty of Medicire, Kyoto U:piversity)
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"The Substances Producing the Intrinsic Intestinal Reflexes.
ll. On the Acids and Bases.

T I

[. #

Catel u. v. Graevenitz!) iZEERE D B HERR O ¥
X O/NGEENCRETHEBC OV THREL T
w3. Bt Magnus O FECHRESNED #
B RO, HERCEDEERSE S
AlCid 7w YERITUERN T, HERA OB
INE TR BRI EENC, SARIIRERC
B &, KRECTERENCE . B, Tet
VERB OSBRI F BRI @ <. M5 R&E D
ERLRHED T X - CTEERN/NSEOBNE
RS RBACRERROCZO I LYY A
i3 U U AEECEBENCE . HLER
BORBE OB S - lilsr L felE RS
NEP - ERRT B, 20X CBOER
B—H L RO RBEORET» Y Trl, E
MOMBFECLERT L0 LHE2 b 5.

BcRE 3R LIE LIEHEYD LTtwdLk)
W ER SRR S & B BT R X
HFrox@ansd LROBIERLIEL XS
CHBENESREFZEBT 20850, E20H
BEMRTHZ LB IBLELOLNS.
FETADIRZIORFECHTLTED LS &
BEEHTAPE VI T LEWHETT A2 & LE
T rEz bh. WICHRR BRI O LS R
RoTFTefTibhizbdTh 5.

1.2 8 5 &

BB HERELBCE DS L 0 & Rk
ERCEOTEORMEBET B, YV
1.0g/kg, =L v 3 3.0mg/kg D FREr % L 7210kg
Wit 4 2 OEREERE, BEEMRE LTI
BT L, BBRBEEISIK O 2 TEEKEEEL Ty

* IR 2 R TEHE
(FRTI344E 9 B 9 BAA)

il

(Ocu1-Kunio) *

% 10-15cm o /N H O Tt = SEREFEA L,
CO/NG O R it YIBE & N 2 CHIE 2
WU, Tagkidzhfne=—18Bck k=
J * =4 — %ML T Marey OHEFIAIC B L
7z,
BB U BRI AEERE & U TR ORI
RV, BB L L TR DL EVERD
IR, FERBECOUEER, £V A RVEROER,
FXRYINKVYBOLBRRO 7 =V BEhTT
VT FRROELY 4 vEE (EMT ¥ —8) %
Berz. ERLETAD ) EFHEY -5, W
BV, TrE=TBIUVEETHZ. “hil¥
lem® ORFICE & ¥ THE ORI I # 5 1 BEF
L. ‘

i pH Oz 28 pH B2 s v 7=,

M. = 8 & #&

A EER

a, iEEE

WRICL - THEANRS 20 BT &3,
EECRELACEAPEFC L - THESH,
S LBV TRERBHEE L T B, N/20
HCl G0 K5 0380 b s, BIs nflic

BT REARE bR ICEN 5 KR LA

DY, FEEED LHL R RECRERR
UCHRORREEC RS, M5 BN 3 v Tl
HRRE 5 CEROET & BB O M E
5> T 5. BATHIET % &8 U CREIEE
DIRES IR UBSR O IRIE % 238, —iBMicH

BEAR L Y S REL 2B, ToRECRES

LR o EENZE A3 KA S 0 SLEI e fRR ©
b5 (Fig. 1, A). BERZh L0 /& eh
F oo, BAOHH S & LBk .
ELREEEZIESLTY L EOAITIR AR
HEDH ST B B, BAAIC I 2355
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MEBD BB RDE., SHREER/NSLT
NEEHTRE L Rohnd ks, FRoHE
Ehpb, HCl ¢ Fig. 1, B i@ T X5 o
CHCRRR L LTTENTR D bh 2 HEEREER S
N/45 HCl 2 EEANESHFHERE TH 5 2 E 2
bhad. Mo, TAsVicowTLEBEI L
TEHHERELREL .
b. B
WER O B & & HICHK L CIBREIC BEAT
T 5z, N/10, N/20 7308 © 3 220 e kh
FE &R0 7= BER N/40RiE: < - o opH
1% 1.30TH - 72.
B, BHE
a. BEEE
FEER D N/10 BHERE U Th #58 « ORI
o W R I B 2 CRIEE I S5 7.
N/10  5ERHE T2 0] e SR 0 lls X OF
BRlicks 2 9 SIS kN RS o a B 5 5
(Fig. 2, A). N/20 o523k o3 oo 7o
&0 EEbh BRI & 2% - 28R
E)HW@K%JD%%<MTV5# FIOLIN
TRREEBGREOWBEAEHCL b h T v 3
(Fig. 2, B). i X Y EICHVEEO EHK T
BRI ERD 52 R R 2 LR
7o THEERIC BT BRI OBRER N/20 ©
Z® pH 1z 288 Th - 7=.
b, RE
EAREBEOR X IBHBIC s T 5 ¢ N/10ic
TEHFHRBEARSE 20 &3, N/20
TE BB ToARED RF & HEIEED
RN OBREA BB R, BB v T g
ZERD B, LT N/20 BBETSH
D, OO pH x 290 Th 3. '
c. #T :
LOABOREOW AL Z A N/
P EOBECEEICERRBEARS 2R,
N/80 12 35\~ T i EEI O (5 7R3 & BRI H)
FlrRohzhl v EvEEoRERCIBCT
Fal KRR D b oz, Licdo
TR N/80, Zo¥E® pH 1% 290 Th -
7z,

A B
.. . Fig. 1.

Effects of hydrochlorlc acid applied to the mucosal
surface of the denervated Je]unal loop upon the
movements of “the loop.

Dog, 10kg,, anesthetlzed with trethane (1. Og/kg)
and morphine (3.0mg/kg.). Tracing from above
downwards are changes of intraluminal pressure in
the oral balloon, changes of in‘q*alﬁminal pressure
in the anal 4ba1166n,_signal showing the beginning
and the end of muco-al stimulation and time in
6sec. intervals. The explanations are applied to the
subsequent figures. The stimulation of the mucosal
surface f*i)iroduces ayﬁremarkable‘ mucosal intrinsic
reflek, the effects being consisted of an excitation
above and inhibition below. A and B show the
effects of N/20 HCl and N/45 HCI respectively.

A B
Fig. 2.
Acetic acid applied to the mucosal surface of
denervated jejunal loop produces a remarkable
mucosal intrinsic reflex. A and B show the effects
of ¥/10 CH;COOH and ¥/20 CHyCOOH respectively.
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d. %8
B OPEEOR iRt o Hk B AT
% & N/4AO DL EORIRIC B v T30 7 555
BEBED TN N/E kv Tk Ao &
BR6Hh, BHoMEES 2. v N/8O
PERETHDLELB. ZOKED pH 3238 T
BT, )
e. 3LE%
ABROAERREERT 5L N/20 BT
FEHAEBS TR - 5 LERED LERR
WHEND, —JFBAC RN RS IR 5 <
BEBHEORDOBESRE» CED b BT

Fig. 3.
Sodium hydroxide applied to the mucosal surface
produce a remarkable mucosal intrinsic reflex.
A and B show the effects of N/40 NaOH and
N/80 NaOH respectively.

Table 1.
. threshold
chemicals concentration (§) PH
mineral acid
hydrochloric acid 1745 1.70
nitric acid 1/40 1.30
organic acid
acetic acid 1/20 2.88
butyric acid 1/20 2.90
formic acid " 1/80 2.90
oxalic acid 1/80 2.38
lactic acid 1/20 245
citric acid 1/40 2.65
pyruvic acid 1/20 1.90
bases
caustic soda 1/80 11.05
caustic potash 1/80 11.05
ammonia water 1/20 10.38
bicarbonate of soda saturate 8.20

TER. TR D ECEREE T4 T
HBr Rz EAHERY. N/20 o9Bo pH
X 245CThH 7. ZThib bBECERKRTEE
Az EHESERHR DR .
LY e o
ThOLBREOERKREMA L. N/20 ©
BRACEL TR A/, BAE b ICERRRRA
FRz0E8BL T 5. N/40 EodEciEA
RECRBMAE TR D FW KSR Ao h
BRBHOIMEIRDLE . CoERKEIY D
BB TR KEMRER P o2, L
e oT N/4O 2RELEx 0o pH 13
265 Th - Iz
9. ENY 4 VB (BMET F—E)
ZOEBRLESEC L CEAL 2 N/20 T
Ao & 2 7 BOE RS L BEIREOM KR 2
Jo. MIHFBRM BT HEIROETRFA & A
ShavAHEMHEORBEE» & D, Thk
VECERR TS RETRE RO AP -
2. TOPHIX190TH 7. ThED LEW
R T RS REEETh - .
C. 7ihl
a, TR V—-LRUTFHEHY
TSPEED T H Y IER RS 2 B T
T. ZOBBRBOBELAKETHD.
TABY EUTHMY —F 3 Y 0w
WeBeiz, TOomECTHOSHECBCTDH
BEfEiE N/80 TH Y, ZoEETERAMCR
TREGEO bR L BEGREOBEAIE SR, B
flcrmgsbrEsne (Fig. 3, B. Z0®
® pH i 11.05 THHEY — ¥, FHEH VU & HiC
ARETH 5. B2 OBEL TR kK
HES = O & T (Fig. 3, A
b, EREY—4
EH ORI LRI BRI E o
Brb Rl ofloBEERMEr I AT S, L
Lz OBAEEIBEOIRMIEBA SBRE A
T otz MHRANIC IS - CRARE b s <R
ED REBROET AL, BEIGEOIRD
LEMCHEL . ZOSAREGREREDL
T LEAMEPTH B PHbREBT ., L




> TEE T oRERHRMERICEST 2R
ETthseEzbhb. pH=82
c. 7LE=Z7
BRI X > THE T I REIE N TS 23 O
EEREh, ZOBBEIBRBLBTZL0 LS
FAfTH 5. BEIX N/20 © pH & 1038 ©
H5.

V. RER U E &

FAD U &R IR, BRBREORT AP VI
CTRLEFOBRER CRERARAENEOEET
BENFROREERCZOEEICBT 2RO
pH BFIRTHEY Th 5. EEROBAITI
ERZRORRERC pH BE#E-> T 5. H
HLHBEUHRORERZ R« N/45 R N/40
THY, pH & 130 R 1.70 TH 5. HERR
OBACRZTORMEE N/20 » 5 N/80 £ Tw
AATHDHRN, pHIEeLY 4 B 1.90 &
BT TT 24-29 igcH 5. ko
L BEERIC BRNEEEBEIER TH S
Lo b THREBECKST S pHEZ»Z -
TREC, METHEBRELBEL TLAEMNTH
BLVWHIZENRTES, 20T &P HHERS
DHERERLT L S pH O AR 2 O Tk
BABBERORDTOERT LB L0 TEmvh
LEZLNRB. ATAPY OB ITITEIEY ~
FR®MES Y Tk pH i 11.05 & v 53T b
VRS T IR EHF20ERBTERL, B
ERpH=82 TT CILHERF E 0 EET L v
ST EFEERHHI L THB. Ll TTA
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50, BEECREIKCEOpHII82ChH B. 2) Fiihner, H. (1913) Pharmakologische . Untersu-
chungen iiber die wirksamen Bestandteile der
BEK DR, KIATERE R 2 HisE & fkR % Hypohyse. Zeitschr. f. ges. exp. Med. 1, 397-443
B - e BERERBF S LIFEOBEEZERL, 6i¢ 3) Catel, W. (1937) Bewegungsvorginge im gesamten
THRILPEBEOHEC S LRSI OB SR LT T verdauungskanal, Leipzig
4) Hukuhara, T., M. Yamagami und S. Nakayama
x S (1958) On the intestinal intrinsic reflexes. Jap. J.
1) Catel, W. u. T. v. Graevenitz (1925) Uber den Physiol. §, 9-20
Einfluss von fliichtigen Fettsduren und Milchsiure 5) BERIRE (1959) BRI ENE 1. FERCD
sowie von enterokokken-. und kolivergorener WT HARAEEE 21, 441-447
Kuhmagermilch auf den Tierdarm. Jb. Kinderheilk. 6) BEHE (1959) BAKHBEWE 2. THlikowv
109, 249-286 T HA4ZEEE 21, 1105
Summary

In dogs anesthetized with urethane and morphine, the intrinsic intestinal reflexes were
studied by applying the various acids and bases to the mucosa of the denervated jejunal
loop. The jejunal movements were recorded by means of the balloon method in the regions
both oral and anal to the spot to which the chemicals were applied. '

1) The strong solution of the acids and the bases used elicited the mucosal intestinal
intrinsic reflex, the effects being consisted of an excitation above and inhibition below
the stimulated spot. The smaller the reflex responses become, lastly at a threshold
concentration specific to each chemical, on the one hand the inhibitory completely disapearing
and one the other hand the excitatory one being slightly obserbable.

2) In the mineral acids (hydrochloric and nitric acid) the threshold concentration
eliciting the mucosal reflex was about N/40 and pH between 1.3 and 1.7.

3) In the organic acids (acetic, butyric, formic, oxalic, lactic, citric and pyruvic ac1ds)
the threshold value was between N/20 and N/40 and pH between 2.4 and 2.9, exclusive
of pH 1.9 of the pyruvic acid.

4) In the bases (caustic soda and caustic potash), the threshold concentration was
N/80 and pH 11.05, and in the bicarbonate of soda the threshold concebtration was the
saturated solution and pH 8.2. v ‘

(Physiol. Dept., Okayama Uiiv. Med. School)
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The Third Effect of Polarizing Electrode Looked at Plethysmographic Point of View.
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Circuits of photoelectric plethysmograph. Photogell : PG-50-G (Matsuda).
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Fig. 2.

Changes in amplitude of volume pulses by anodal
(solid line) and cathodal polarization (broken line)
with rectangular pulse current of 4 mA for 15
minutes in non-treated cases. The frequencies
of the pulses are 15, 40, 150, 700, 4000C/S from
above downwards. The ordinate shows the relative
amplitude of volume pulses in percentage of the
original level, and the abscissa time in minutes.

Fig. 4. —>

Plethysmograms in case | (Fig. 3.). In both rows
of diagrams the records show from above downwards
those before polarization, 1, 3, 5, 10, 15 minutes
after its onset, and 1, 3, 5 minutes after its opening.
The left row shows anodal polarization and the
right cathodal polarization. Time scale : bsec.
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Fig. 3.
Changes in amplitude of volume pulses by polarization
with rectangular pulse current of 150C/S and 2mA
in atropinised cases. The upper curves show case |,
and the lower case V.
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Tab. 1.
The relative amplitude of volume pulses (in
percentage of the original level) at 15 minutes
after onset of polarization in atropinised cases.
A : shows the percent value in each case,
B:the table of their 2 x 2-calculation.

A
anodal cathodal
case polarization polarization
I 9 842 11126
I 3 88 110
n < 97 106
N 38 41 93
Vv & 62 108
M ¢ 90 121
B
10026> 1002 < total
anodal polarization 6 0 6
cathodal polarization 0 6 6
total 6 6 12
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Fig. 5.

Changes in amplitued of volume pulses by
alternately repeated anodal and cathodal polariza-
tion on atropinised case (case IV). The alternation
of polarization took place in every 30 minutes,
and the six records are shown from above
downwards.

B, Atropine %515

1) IERGRMEE (DUTFIKIRMEE & EE) 28
Choline {FEIE:CH 5 72 5132, Choline {EE)
PERITER TR SR O ShELERABI IS8 L I Iz
B < &v 9 Atropine?V #F L L TR ITIE,
& U TR R (DL TR & Mg RE) 1
T 2E3EBEPLIrCLBATHAI. T
b | KRN =2 & BEmHRRITE U TR
B EGRREN ©, Bk KB o
BRERETROE, KEOERDEFHFC LY
BhL, BRECIVERTSEAEZE5THA
5. % Z CEUEHI305 (BB -Atropine 1.5~
2x107%g/kg EROFELTHL &, F|Hx
U D ARALER i Ol 7. — @ O BhER BRI,
R TFERE Y BREkc X VgL, BERE
WX VBRI A0 E-EIELACREE LS
(28 3,4 ).
F1IRCBRIBAMEEZRTR, Zh bR
OZ L BHICEENRELIE 2. L
BIBEROMRCER LG EFETRE, 81
% (B) oBBEERS XU E Il EoRREER &

DR CERCRBI BIERP I,

P =6!6!6!6!/12! 6! 01 0! 6!

=0.0018----<0.01
bV, 1% BEBKRETEOREBIZT O S.
ThobBEIHCRLILAEROBRE L 5%
EHEEBETHS. FIN OMBEREBEC 2523, |
HETR L JRETR & oFEREBIR L v EL T, B
BBEEEOE L 100%>, BiERROE <
100% LHBRLUTHEZZECEBbhB. (-
EURICTE & iz 100%> & LTh oz
T TES).

2) hBE0kdicE— AN o> TEEXE
6 BB S WL TAHLR, IRgvoLE
BHRETAMECESIZEERONE. Tihb
% Atropine 1.0x107%g/kg 0#¥E5%3074E
kg, B BB B B BolEic107 M@k L
203K & 5 HFE TR L 72 23, RN
BB X VN, BERERICX VERTS
Ly ERRR RT3 (B5X). ko
8 4 B oOBROKTH S5 i Atropine % Hi
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Changes in amplitude of volume pulses by polarization
in sympathectomised cases. The upper curves show
case | and the lower case .

Fig. 7.
Plethysmograms in case | (Fig. 6.). Explanation as
for Fig. 4. Time scale ; 1sec.
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Tab. 2. ‘

The same tables as in Tab. 1. in sympathec-

tomised cases. Values in cases marked with * were
obtained at 10 minutes after onset of polarization.

A
anodal cathodal
case polarization polarization :
[ 9 13122 31%
I 38 120 67
m s * 98 38
N 2 138 95
y ¢ * 100 12
T 38 108 83
B
10026 10025>  total
anodal polarization 6 0 6
cathodal polarization 0 6 6
total 6 6 12
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Inversion of anodal and cathodal polarizing effects
in sympathectomised case (case [ ). The Ist. curves
from above show the records 7 days after sym-
pathectomy, and the 2nd. and the 3rd. show those
after 40 and 70 days respectively.
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Fig. 9.

Special changes in amplitude of volume pulses by polarization
after sympathectomy. The upper curve: first anodal and then
cathodal polarization (ordinal type for comparison). The lower
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curve: first cathodal and then anodal polarization in special

case. The amplitude generally shows an exponential decrease,
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and yet it holds tendency of increase by anodal and of

decrease by cathodal polarization,
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Summary

It was attempted to detect the third effect of polarizing electrodes on the vasomotor
nerves applying the photoelectrically recorded volume pulses to an indicator of vascular
tone. If anodal polarization exerted accelerative effect on the vasomotor’s tone and cathodal
polarization inhibitory effect on it, each amplitude of the volume pulses under anodal and
cathodal polarization would change in direction opposite to each other or show at least
a certain distinguishable difference between them.

1) In non-treated cases, no distinct differece between anodal and cathodal polarizing
effects was observed, which was interpreted to be due to the offset of both polarizing
effects on the vasodilators and on the vasoconstrictors.

2) In cases to which atropine was administered in order to inhibit the action of the
cholinergic vasodilators, the amplitude of the volume pulses decreased under anodal
polarization while it increased or remained unchanged under cathodal polarization.

3) Reversely, in cases in which sympathectomy was applied in order to inhibit most
of the vasoconstrictors, the amplitude of the volume pulses increased or remained
unchanged under anodal polarization, whereas it decreased under cathodal polarization.

4) In every case, no changes corresponding to the an- and cath-electrotonus were
observed, which might be masked by vascular reflexes.

5) Although the validity of these experimental results was probably partially modified
by participation of various vital reactions, yet they were considered to be sufficient to
confirm that the polarizing electrodes exert the third effect not only on the somatic nerves
but also on the vasomotor nerves.
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L VOLEEDBZZENTES. EP0MD0 350

APOLABICLTIDOEREED, 20X~
DEBDFHEERA T L.

78 BtaDEIZA* = Av{1—K exp (—Lta)} 2> BE
VBT ENTES.

Wy BEFU344E 1 ABLH (d2) 4009 B~18 5 %
P& RBRRSEST BRI Ak IR

1. AFZEZS-EE % EAkEH)

OEREOFEBMICE YT 3HR

AR OFERE T OV TE L OPeRThh
T BH, £OKEF TS TR ST DER
Th5. BOTRIEOWTHED bR 55 8HEL
TOEFELIHEE N T 2 WEB BB R
DFTwHT BT EixHER .

AERE, DEBEOWESBIECSVWTED
HEARHEE R AT 3 2 » ROE T EER A,
KeNa-Cad # v OFEEEEERT B &3z,
LA DM EH (KCN«DNP) 28 2 h 551 +
v DOBBIIC BIE T B R

R > OFHIcix, s & L T0.9%Na-Solu-
tion, Na- # > % K—phosphate buffer % fJv>7=.
K« Natbiz 2 Oi&:B 8L, MMEFOFR LA 4V
WREIZHE > THRU TR Y, HIERAT 5 (v
A OFEEHPREE LT Diffusion 0ftd = & 4
BxE5. LrUKAS 7 IEREE & SR EEE A
HWINL 7223, NaA + v izl o053 i Gk o
BBERLUL. ZOWER, T4 4 OFE B
PRAMICE > TV BZ EE2RLTV 3. — i)

AL, ZfiDoCat + vidEEHEaL A
WZ R 5Tz, BEoCad o+ vHIFEFIATHK
AF Y OFBRELEEE T R -7, X—
filif A+ D781, KCN 8 XU DNP (diz 1 x
10730) DEINCE > TELLESH, “ho
RE B BRI 13 BA B o i BBt O [ 2320 B
Nz, BIBROBER E—fiv1 4+ 0% @ s 0
Mz, ZBLUCHBIBEGRO» 5 - & it s w3,
DEoREEXY, 0lHEEA T+ 0%
WA, BIA 4V BEARORICHS L OTikk
T, ROBIERBEEE L5z & 23488 <R
3.

2. BARI—BD (RAFEAEY)

B—iEYmEOE (s
WREEREYIEO 1 2Chbsy v o220
EHEI 2 v v — X OMIBEC A 2 2 h NIz A
SORERFLEL TR, 2 OBEERME I
EETBAMERERCRELTWa. FREE
WD A A2 1%, JE% #7255 Diffusion barrier &
Ez 65&0 > Donnan “P#3i% O R FHET 2 &
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5ROMERLTOVRY., 4 AVHELZRBT3
L, A FVOEETCEOBRGULESRT VY 71
R > TE bODfhic, BEEERL TV IEE
HEESTF & complex Z R L = DBEILEHT
VY NI STBETB L0 0E L AT RIER
blaw. MEEZERBCANBEYRELDETS &,
REZE - LTROFXERBBEDNS.
E=Z%§G&—%m+2%§©u%%30
GCij , Coj WEOHM, sMilick ) 3 iHBED
£ F v OBE, zi+ X7 OfMER Cij+', Coj:'ix
BN TARCET 30T, RIBERECET T
O j &H O _Llcomplex DI, 2 137 OIHER
HORZOERE— AV FERDTEL tix, iz’
FERCHB. T OFHIX Falk & Gerard (1954)

ORLIEDHOELTYS. BERBINCTRERE

BWEAS FREMAROBRRO, BbASER
BECHMELULEFIL T3 EEL bh5. £
>TEROE2HOFFNKREL, TORVEX
HEMER S T OB E SR I Kk U
TVBTHAY. HoToNiHEBEELD 50
DCHNEEER L VELESED 5. v v s ®
DOEEMZ R.P), BIEEMLOKRCE (A P.) i34
W DA F v DEREEOTLITIE L TR IRETL
T5. FOLEELTYWBKDpH : 6.5 TRP,

AP. BRAKTHD. =%/ — AL R2% TR

AR Eh B ERY & ¥ 5 23, 1074 PCMB
(pH : 6.8) IXIFTHNCE LB &SEB. 14
VHEOREIFEFIZ 1073% OEBECR.P. &
HEEBH, FAAVEOLDIES B TLHBALE
By h 2 . —HRERE—BIC S B—
TR TCREROEBERERS FORFINEN S 2
®, LD complex W7 DBEI D —HEL AT
MEh 3. BHELER 5 Diffusion barrier & 72
Y, HFAFVREOBREAREZT BN T ARCE
HT3. vy 27 20HEEICIKY, ClI™® outflux
DELWEXR BN E & 1 3 (Gaffey & Mullins
1958 DEFENRH B). CI° © outflux DIEAILEE
BleB 5 e U2 = OEBMOME, AEOE
BRORELBNALY 5. ‘

I BE=ER . FEBRZ (KKEAEE)
p—-Aminobenzoic acidis L U'p—-Aminohippu-

ric acid DIFERPADHMIC DT
EE L OHE TR, BRROPESRES AT

Ardic, ThETHEK D= - T p-Aminosali-
cylicacid. A/L'7 » 3 v #3 X U Chloramphenicol
2 EDFEE-Amino & AT 5 —EHO{LAWIC
DOTHRELTERY, SERFEBKED p-Amino-
benzoic acid (PABA) ¥ X U p-Aminchippuric
acid (PHA) 22T, MiicmbigE, mgh
B, BEEER, PEHBAAMNER X OB &
VT HEHRE L, p-Aminobenzoic acid iz-2
Wi, & £ IZp-Aminobenzolsulfonamide (Sulfa-
nilamide) & < H 7z,

ERITHE .

ERFR & HERER, ThETOERICHED
BI04 E ORI L O LS & ofPiEE %,
Bratton-Marshall O 5 CHEERL . FEHO
#5x PABA IX 2~4g 2 OH 5L, £7-PHA
1310265ml, 10mi, 15ml 36 X% 20ml & EREXkiES
Liz.

KERER

1. PABA

MR, R EEEE, PR (6.2~98.2%,
Sulfanilamide : 55.6~190.5%) & % iz, Sulfanil-
amide X Y /&, T7adb b, Sulfanilamide k
DEEIMLIZS WL, EdLic v,

BEIESIT 0.024~0.033mg/dl Ch 5. Fi-ivs
#%20~1104r CERERICHIE R R &0 5.

2. PHA

10265ml ©iZ, MPEENERERORSER
LHTHEE (2400~2875mg/dl) Tb, EEAE
EER R PEE 2 A & iR,

10, 1538 XU 20ml §5 Tk, S EZROHE
(T 0.3~6.6% ¢, HHEICITERRCEETLR
. FLTES 1RM%ICE, IFREOSHK
BETEEbI, BRPICAEDRIRS.

4. BK £ BEER (REFIEAE 14
)

RO 4 4T BRBOFEICoT
HERE DI HEE & K ©Na, Cl, HCOs 1 #+
VIEE - ORI —E D LAIBIRD B B ERREL
OEZOWRICE > THLPREDBR TS, &
FEETZ OBRBH S 3 RBEOBEIC X > T
e LT Bsh e REF L s VIR, F
TREmRIC L ) BRE L.

PREE & U T BB REEE & U T Ether A30
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%K s = 5 — VIR TS, HERBELL
T Thiopental Sodium & Methylhexabital % { Ff
L7z

Z OB IANOREBEC X - THERTWE
RREDSECEIIEL T 5.

T OEG DEEEDA A VIBEIC OV TR I
BRI R & 1 o VIR & ORI
VL B O (B AR T i L FIBA RS S bhE L
< = O AR DR T B TR ORI FE AR
BOHO LY LR GWEOICHLH > TTH
3. ZHICHR U B ERESE G E O
G LAIEMREED DR TEERENZEL T
BERTLRL EREL—ETEPRZELA
FHEEOEWEREC THMOERE 2 2 bh
3. ZHIFEEERE Y O 4 v OYRIEET &
BEELDEHPNOL.
| SRR IRCEN A 2-benzyl-imidazolin-HCI (Pri-
scol) %2.5mg/kg DEIEICIHE L = iR O it
TR &R A A v R OBIR I HERBEE OR)R
LIZEREEE I D A 4 VIRE & R E O LGB
FRERD bhlapork.

T ORI BB & sSRREET R & DR R
BREL VTP DEREROREH L D O1 A+ vk
i 2SR ASBE G- U 2 A BB RIS <o 52 R
PEENRICCERELRS EUTHBLTL Ik
b UARVHPERMIRE 2 ET 5.

N DEBROHER XV E 2 TRESEOREIC X
D RS WHERE AR B S N B B 2 Tp
o Ty BUEREA 4 v oW & TRHIEE & OBIRE A
N3 7 iziE barbiturate R OFFESE R R 52
TEBRTHORI .

5. TR - IWEESE GREFLEKXSE 14 1)

BEFSEEOmMEMRICOT

B EERSIS I RN ER OB 5 xR
RIVEDONEFTHEH, ZOEHK~IEE
B ORMBRPEORIE R 5 A0~ L L
THRMBMOTLEBRIELOBRER R L 20T
ZORERRET 5.

RESEE U TRA4ER A, ETREFO
MR 28 U =812 5 B R 12km O & T3~
4 OREEE & 4 BHET, TOE1BEE
38 B R UER P 2 8 B ic k4 MIRMER OB
EET->TINERTHEL B L. L EOER

N

o #H 1337

1) FinEREn ERBE ES S 18 B iTRE
EERUEhUBREECEE L 2. BRRmER
BoxEE) 1 BB X v 80 L:ERh I BEHk EEL
BEICHE Ule. FROBRERTE 18 B sin Uil
BEFBECE L. ZOBERCERRRIZRHBA EE
ELRVRE, ZOEROKRDETLEERMK
OWERE®RTS. L EOERDZOBSOAMN
IZAHRAIEE ARMANTH S .

2) 7 — A7 BEREFIE L CRMEREE
W & BERAYIZ 180/ 4> DR TIRE L TARMLER D
W T A EAM R B L. 2 OfEERmER
DRI HAEE < Tn D DUk E 3 2t 1
Uiz, $h5askmEkixie U AERAVIRITICE VW2 ©
WERBDZPE, ThEELCETHIZOES
OEHRDOIMIT I B L W EEOME R ERERMERIC
MbolfERELELLNS. TOBREI VTR
BHEETS.

6. FLEeR - EEEMHE KT RKBOREEH)
A F U TBBECEZILTF - ILTF
vORBERSE

FTCIRBELR 7 VT F VO diacetyl EEIEIX
KED 7 VT F =V BIEET B R CIEMKR
WOTEIEIC X ATEOHTEE S bRETR. Bl
R R LR VIZFET 5 diacetyl 260G
REBEDOBREDOHE EIT, EEHRETSEW
ezl v
EFILTFVRBIOZ VT F = v O
LY, pH30 @B WTiks v 7 F v idfEEEsd s
LTI VT F=vORPVEETECHBEET 2EN
PnD. FITCRERA A vACHEEEE IR 120 ® Av

- T, pH4.7 ® buffer ZHEM L, MEOTEEEZRALR

BEIVTF=VIERESH I VT FVOERIR
WT sz LD bR, 22—, A—iEs
Hv'pH 1.5® buffer T2 v7Fv, 2VT7TF
=V b RELITRE SN, RPRAHEWED
B LESZ b oz,

LLEXY, ROz v7Fv&58LT, Th
% diacetyl ECHIE T B720ICid, B+ Kk
S IR120 (#9504 » > =) 5g& AV, ThER
RI0mmD ¥ v vy b icFED, pHLS IZ bufferize
L, B (7Vv7F=v&88mg) 2~5ml, pH1.5
buffer 10nl, pHA4.7 buffer 304! ZIEKRF®TE X
v, ThibbZ OFER X - TpHLS buffer D
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HEPCHREEEYZIMHEL 7 v 75 v i3 pH
4.7 buffer O FHHEFIZEIRT 32 &3H%KS.

1. FE—IB - REAKE - EF & RBREKR4E
)

EZARYG MVEIC L ZEFEBRROBENICOL
T . :
MRENETERROABNERE LR T S Lic
X, CEBRETEOETEORECHETLZIZ &R
Hihd., ZOEHORDITE L P SOIEFERF
ERHCBR TSR, REDHECAMTH S
HERSIRIC X BEEMELEICIEE 50, Bk

ROBRS R I bRhE by v EARR

Hole. UL, & Holton BHROG %%
FACTH3EE  CLEEBMCB&SIoHERRE
Uz (H-K) ©¢, ZOHEOZLEEHEFT S
L3tiT, AEOREERY 2 X —RERITE
CEHE) 2B L. AR TIXEFEF mitochon-
dria & < VERFOEFERREWTEC X - THEH
LizfERE 20 THE L. ik, BRIk~
2 o~ 7 ff & ethylalcohol & 7=,

H-¥%  HoBal = BelicEB Rz, 5
W (1) CHMEGE By 2EMCIET 5 &,
4\ lag phase DBIC ERXELLUIED, W2 5%

& #

CHCEREE RS, 2 ORIEE OB
T &Y BERISAET L, BEBENNEESh
DU, BEFERRPETLINRDZ 2ic#5<
b DT, BIEEOE(LE EXiILE T ERROR
TCREE L PR EREOBIEED 22 C b 5.
AEx B RICH U Tplot 75 &F1E8 A< b
Ly BE BB, 445, 520, 550, 605me iz 3k
A READBZRD v, Chance O BB NEIT LS
LD EEL—FH L.

BEE - H-EE X 2 OWERE LR EFEER

TR ERTERY. EZAT, EEEMI R

SRR I SE R R, RN L 7B R
TRBIH 20 bHIEERHRE L THEEDOTRE
EPRBEOHECHETIE, H-¥EEEUIERE
bhBETHD. FE, HFBELI3HLOFEL
BRiriE, ke >Talk "#BARZ My FX
{ —% U 7z. antimycin A #¥&In3 5 & cytochro-
me b O ARBILEN, MO I TCEES
5. ethylurethaned RNsE4/n i SREBEDOIER %2
AUTz. LLEofl, MWikic X 5% cytochrome B
SFOERBMOLE, HEIC X » T HERE TR
¥ 515 abnormal kinetics & DWW TR 7z,
(LIFRBBROTE)

iE R
H T

1037 FTF10 (EERGIT 3)
1037 T8 (FEERHIRT)
1038 Fig. 1. AL

1040 H 116
1040 £ETF12
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