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A study on the role of brain for the establishment of adaptation to
the repeated immobilization stress ll, A role of the limbic-midbrain
system in the repeated immobilization stress Masahiro YANASE (Depari-
ment of Physiology Yokohama City University School of Medicine, Yokohama)

A 6 hour immobillization was applied to intact and fornix sectioned rabbits. Rectal tem-
perature was measured and ACTH release was examined by 1“C-1-acetate incorporation into
corticosterone and 17-OHCS in the adrenal homogenates. Electrical stimulation in the
ventromedial region of midbrain reticular formation was applied through the electrode
chronically implanted and the effect on ACTH release was investigated under the repeated
stress.

Following results were obtained.

1. In the intact rabbits, the facillitatory effect of ACTH release due to the immobilization
stress was depressed on the repeated applications. However, in the fornix sectioned rabbits,
the facillitatory effect of ACTH release due to the immobilization stress was similarly
observed even by the 7 th immobilization stress.

2. In the intact rabbits a remarkable decrease in rectal temperature by the immobilization
stress was diminished after the repeated applications. However, in the fornix sectioned
rabbits a remarkable decrease in rectal temperature was also observed under the 7th
immobilization. stress.

3. The electrical stimulation of medial region of midbrain reticular formation effected
facilitation on the adrenocortical biosynthesis under non-stressful condition as well as under
the first and the 7th immobilization stress.

Therefore, hippocampal inhibition of ACTH release is considered to correlate with the
inhibition of ACTH release under the repeated stress, and hippocampus may play an important
role in the establishment of adaptation to the stress.

¢J. Physiol. Soc. Japan (1973) 35, 171-178)

key words : repeated immobilization, fornix section, limbic-midbrain system, ACTH,
temperature.
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Fig. 1. Sagittal section of rabbit’s brain with fornix
section. Black arrow indicates the direction of the knife
and white arrow indicates the tip of the knife,

T3 B R R OBICEA I BT B IO &SI BT 5 WIF2)

WEEEIE244£05C IS =T, 14K
NTHBA (PR 5 BE~4F 48 T RERJT) TTAL
B (Y =2 AR T KK RC-H) &
AKEeCEIFEE L. A M LAAFLELT, U
X B LT 2 BEEET S A b v
AREFPOFH OB ETO 6T 2EHE R
BLTTHBAR L. [B4mm OAF v V2R
WA AR—F LR B, Fv T2 —VHKET CH)
WE MEMEEEBICEE L 72 kT, Sawyer
5Oy FRHLE I Lie s, IS & & Ten]
BAif (A 1.0 L 2.0 V12.0) CHRZ LI L7z (K 1).
I B B X CIEE B BEEEEA b v
PEREAW LT ACTH Kilicks @55 s
T~z ACTH B ofgfE e LT, WisHERL
T2 R ARE Y 3 — Mg THC-1-EiR 0
arFazrsTerB X Oll-~A Fre¥an
FazxFar (17-OHCS) ~0Hy VA 2 F~
7. BIEREY F%— ik Krebs-Ringer-y o
BRI X VR, ZoRIEHREY X~ b
100mg % “C-1-Hffg Y — #10pumol (5 uc) & &
¥e Krebs-Ringer &y (pH7.2) 5ml & &
$1237°C T 1 BEEIRGESE L. Ri3EtE 1mg
OIEREH: 2 L F o 25 r B X 17-0HCS %
kL LThnx, Haines oD X o THlH
L, YUBTNDATAI e T TT 4~k
Howtardaxse sk f17-OHCS £4y
EESEELe. FOBEEY ) ASNVOHER S v
YT 74— THEEDFED TE LI
SEEL, FRrrzu~r T 74 —%H
vy, Martis oFEDTEMLE. =
F a2 T ue Bk 17-0HCS 43
DREHEME, R v TFr—vay
B s —E v, Seto bOFEOT
HEL, BEEE-NImgb/izh o=
LFaRF e Pk 17-0HCS 43
OGS O IS E SRR I OR
L7z. )

—J5, WPIREHERENARTIC R 7
5 — LRI T CIMHBC U7z 23 B
B, ENMICEREEZAAL. B
BiRE LTAT v U ABELESEE



REEEA b vAREERCT 5 A KOS I 5 Mo RS EY 2 H5E2) 173

BE Ry, BEEER N v AREARFOBET
100Hz, 0.1 ms DHlEigE» 1.5V DEFR I
& SHORI@E, SSTOMIRA TH4 5w bk

6 E T 1R b7z - THRERERA P
EZRMUL T, B THRED CBEER LT
AR REY R — MBI B UC-1-EfEE D =
NFaRTwe B L O17-OHCS ~D B v A
ZHRIE L.

IR EIWT B i o T BRI AT RAE DR T
ERREZREL, BEAT KNS O E R
RICBIETEEERAN .

FERE, BRFIHERENSEET S04
- TR 2 ~ 3 EH & R TRt L.

M. #& R

A. EEER X UNE 28 e miRRg 2]
Wi LB o BEEER P VAREATRICE S
B A€y % — Mekld 3 “C-1-Fil o B
BBHRNE v ~DRDIABDEL

BIgAE R — MR} 3 C-1-HFifggo =2 v
FazxTFwr L 17T-OHCS ~DH Y iAH%
it 5L, ERECRE VT, 21 ERRE
BWEHTIE, BEARNEEX mbh o BB
T, IAFARTF 8 ~OER Y AREKI50%,
17-OHCS ~D B Y iAH134930% F v Z i
R Lz, MU Tz, BEATESELR
WIREET, EREMCBETarFazxsey
~OELY AL, $910%, 17-OHCS ~ D E v iA
HIIFNS% DOWH B AL, LaL, Mk

Table 1.

B 1 BIREAR 52 5 L IEAWRICE
RCaAVFazTu DY IAH, 17T-OHCS ~
DELY AT & Hic40~50% oEmE R L, &1
ESEARIC L » ¢ ACTH ko,
T T L EFEWICRT 5 L FEEkC
5z ENBd 5.
BREAWEXE LB TIE, EFSYicRT
5% 7T HEBORHERETE, B¥FsEYR—F
B 5 UC-1-BrR DB Y AL, KIEARE

2R Ex B vEIic B TR0 D HEE R

L, BTEAMC > TEBRERLVEY~D
YC-1-FERR O ER D A ST IR TS, T LA
DM EFE L. ZhicH LT, MEWs <
X, FTHHOLRHREBCB W TRKEAM VR
BREMZ I WEOZHEFICBT S L0 bE]
BREYER— MR B C-1-F 0O BT RE
TV E VSO IAZZHEMOER B ED 5
n, 72, BTEAFICL > TEBREY R —
MERFBUC-1I-FRO aLF a X T v r~AD
B Y AT #14% 8 m L, 17-OHCS ~oHY
A XEIMER AT 6. EXEM L R
Y, MMEINTEM TIX, ARWRER T AR
X5 ACTH i@ sz e Bor N b h iz
&1, K2).

B. MEEIMEBR O KEREEER F v
2B & B8k
EIRIFEL 2 X 5 T, EFFHHcB T
i 58 1 FEBEARIC X > CEBRIZ0.6~2.5C
ETBHELWERTEALRILY, AMNKER

14C-1-acetate in corporation in adrenal tissue homogenates into corticosterone

and 17-hydroxy corticosterone (17-OHCS) in intact and fornix sectioned rabbits under
the repeated immobilization stress. Counts®standard deviation (dpm/mg adrenal tissue

protein-N) of ten experiments are shown

Intact rabbits

Rabbits with fornix section

Repeated Immobilization 14C-1-acetate incorporation in the adrenal homogenate
o (No of experi) into steroids.
€s;
stress ments Corticosterone 17-OHCS Corticosterone 17-OHCS
1st d —(10) 879425 199+ 4 752+45 167+10
s +(10) 1248445 241412 1089457 240+ 9
—(10) 795426 186+ 7 83630 191+ 9
7th day
-+(10) 752423 169+ 5 949+66 213+ 8
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Table 2.

Effects of the stimulation in the medial region of midbrain reticular formation

(MRF) upon “C-1-acetate incorporation into corticosterone and 17-hydroxy cortico sterone
(17-OHCS) in the adrenal homogenates. Counts+standard deviations (dpm/mg adrenal
tissue protein-N) of five experiments are shown.

» . Number of 4C-1-acetate incorporation in the
MREF stimulation experiments adrenal homogenate into

Corticosterone  17-OHCS
Under - 5 879-£25 199+ 4
zgié?gon + 5 102014 242412
Umk%%S . — 5 1248-£45 260+ 6
Lmme thization + 5 1333-£39 30610
Under 7th - 5 75223 165z 5
immobilization + 5 95532 203+ 4

I o THBROE LR TXANLRY,
w7 MBS ARTR TR AL CEBRIZZEE L
Mot TR LT, MEEE TR, # 1
EEE AR X - T 1.2~2.4C OB BRI T 2°
= b, AR & B 2 OEBRIL T,
e AERLE 1 EATFIC X 5 L FRICED b
, 87 EREARIC L SEFHROK TR0~
24C Thote (M3)

C. BMEFEAR OB B 5 PN
REZMKORIE A€ Y R — bk 5 1C-1-
HElR 0 BIRS A v E VA~ O IAZITE XIFE

-] A
(B2

Changes in C-1-acetate incorporation

[J into corticosterone

o intact into 17-0HCS
FX sectioned [Jinto corticosterone
sectioned . 17_0HCS
100
50 +
Resting The 1st Resting The 7th
condition immobilization condition immobilization
The Ist day of The 7th day of
repeated stress repeated stress
Fig. 2. Changes in C-1l-acetate incorporation

into adrenocorticoids in the adrenal tissue homogenates
in intact and fornix (FX) sectioned rabbits under
the repeated immobilization stress are expressed
graphically. Values in resting intact rabbits are taken

as 100%.
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Fig. 3. Typical changes in rectal temperature

in intact and fornix sectioned rabbits under the
repeated immobilization stress.
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Fig. 4. Changes in 1C-1-acetate incorporations

into corticosterone and 17-hydroxycorticosterone
(17-OHCS) in the adrenal tissue homogenates
after the stimulation of the midbrain reticular
formation (mRF). Changes in the 4C-1-acetate
incorporation are shown as percentages of that
in resting intact rabbits.
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Influence of glucose and its metabolites on propionate metabolism in
liver slices of normal feeding, starved and alloxan diabetic sheep
Katsuo SETo*, Hideo NEcoro*, Mikihiko MANAKA*, Motohiko MouRrr*, Yasuo
Sakuma*, Masazumi Kawakamr* and Arthur L. Black** (*Department of Phy-
siology, Yokohama City University School of Medicine  **Department of Physiological Sciences,
University of California, Davis)

It has been shown that sheep liver converts propionate into COs, glucose and lipids. The
present paper extends these earlier studies to determine the effect of added glucose or
glucose metabolites on these conversions in liver slices of normal feeding, starved and
alloxan diabetic sheep.

In normal sheep, the formation of #CO,, 1“C-cholesterol ester, -triglyceride, -free cholest-
erol and -phospholipid from 4C-propionate was increased and C transfer from 4C-
propionate into glucose and free fatty acids was decreased by the addition of glucose and
phosphoenolpyruvate. These effects of glucose and phosphoenolpyruvate were observed in
liver slices of starved sheep. But in alloxan diabetic sheep, these was no effect of addition
of glucose and phosphoenolpyruvate on propionate metabolism.

There was no effect of addition of pyruvate and lactate on propionate metabolism in liver
slices of normal feeding, starved and diabetic sheep.

From these results and those previously obtained, it may deduced that the glucose-
phosphoenolpyruvate system affects propionate metabolism and there was some relationship
between these effects of glucose-phoshoenolpyruvate system on propionate metabolism and
insulin action. (J. Physiol. Soc. Japan (1973) 35, 179-186)

key words : sheep liver, propionate metabolism, glycolysis, starvation, alloxan diabetes.
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Table 1.  Effect of glucose and its metabolites on C transfer from C-1-propionate
into CO,, glucose, ketone bodies and lipids in liver slices of normal feeding sheep
Transfer of 140 from 1"‘C~l-propionate into
Addition
Ketons * * * * *
002 Glucose Bodies Fraction A -Fraction B Fraction C Fraction D Fraction E
-
M*C-l-yropionats 401.6 * 15.8 | 83.1 + 3.2 Q0.2 * 0.0 2.3 £ 0.1 1.1 £0,1 1.6 £ 0.1 1.1 £0.0 4¢3 £ 0.2
140-1-propionate
+ glucose bl 49,5 + 16,2 | 60,3 * 2.8 0,1 * 0.0 3.1 % 0.1 1.6 + 0.1 2,5 £ 0,1 0.6 % 0.0 6.9 £ 0.3
ll'c-l-;propionate
+ PEP il 451.5 £ 11,9 | 57.1 + 3.1 0.1 * 0.0 3.3 % 0.1 1.8 £ 0.1 2.5 £ 0.1 0.5 £ 0.0 7.1 £ 0.2
140-1-propionate
+ pyruvate ol 391,0 * 12,5 | 81.0 % 2.5 0.2 £ 0.0 2.4 £ 0,2 0.9 £ 0.1 1.4 * 0,1 1,1+ 0,1 4,1 * 0.2
mc-l-propionate
+ lactate nn 406.4 % 11,5 | 84,3 + 3,1 0.1 + 0.0 2.2 £ 0,1 1,0 £ 0.1 1.6 £ 0,1 1,2 +0,1 4.3 0.2

Slices (2 g) were incubated in Krebs-Ringer bicarbonate with C-1-propionate (100 zmoles,

1 ¢Ci). *Fraction A, B, C, D and E were designated cholesterol ester, triglyceride, free
cholesterol and phospholipid, respectively. **Mean mgCi per 100 mg of tissue N+S,D. in
5 animals. ***100 #moles of unlabelled glucose, phosphoenolpyruvate (PEP), pyruvate or
lactate added into incubation flask.

Table 2. Effect of glucose and its metabolites on “C transfer from C-2-propionate
into CO., glucose, ketone bodies and lipids in liver slices of normal feeding sheep

Transfer of ll*c from 11‘0-2-propionate into
Addition
°°2 Glucose gg;z‘e‘: Fraction A' Fraction B' Fraction c' Fraction D. Fraction E.

1 %

qc-z-propionate 76.1 * 3.1 [323.8 £ 11.7 0,3 + 0.0 2,8 % 0,1 1.4 £ 0.1 2.4 + 0,1 1.5 £ 0.1 7.4 20,2
146-2-propionate

. glucose ¥# 88.9 £ 2.9 [274.2 * 9.9 0.2 * 0.0 5.1 % 0.3 2.3 £ 0.1 4.5 £ 0.2 0.6 + 0.1 12.3 £ 0.5
ll*-c-a-prcpionate

+ PEP waw 83,4 £ 3.0 (2713 % 9.3 0.2 % 0.0 5.3 % 0,2 2.4 + 0,1 4.3 £ 0.2 0.7 £ 0,1 | 13.1% 0.4
lhc-z-propionate .

+ pyruvate *kx 7he3 * 2,9  |1319.4 % 13,1 0.3 * 0.0 2,6 * 0.1 1.5+ 0.1 2.2 £ 0.1 1.6 £ 0,1 7.1 £ 0.3
1"6-2-propionate

+ lactate **% 75.1 % 3.2 [|326.3 * 10.7 0.3 £ 0.0 2,9 + 0.1 1.4 20,1 2.5 £ 0.1 1.4+ 0.1 7.3 £ 0.2

Slices (2 g) were incubated in Krebs-Ringer bicarbonate with *C-2-propionate (100 g#moles,
1 #Ci). *Fraction A, B, C, D and E were designated cholesterol ester, triglyceride, free
cholesterol and phospholipid, respectively. **Mean mgCi per 100 mg of tissue N=+=S.D. in
5 animals. **¥100 #moles of unlabelled glucose, phosphoenolpyruvate (PEP), pyruvate or
lactate added into incubation flask.

“C2-Fu 't o “C o CO, 7 KUl Annison® & 33 X 18 Hidari et al.2 ot Lz
bR DR IEESEA~D L Y Z il FRETH 5. ’
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Table 3. Effect of glucose and its metabolites on M“C transfer from *C-1-propionate
into COs, glucose, ketone bodies and lipids in liver slices of starved sheep

Transfer of 1"c from ll‘c-l-propionata into
Addition Ketone . - . Py "
GO, Glucose Fraction A Fraction B Fraction C Fraction D Fraction E
2 bodies
14 T3 -
C~lmpropionate | 81.9 * 3.2 5,7 £ 0.2 T 0.3 * 0.0 T 0.2 * 0.0 0.4 % 0.0 1.2 + 0.1
ll’c-l-propionate P
+ + + + 2 % 0. + 0.
+ glucose *aee [L99:1 6.3 3.5 % 0.0 T 0.5 * 0.0 0.1 % 0.0 0.3 * 0.0 0.2 £ 0.0 1.6 £ 0.1
140~1— ionate
proplonate 61,3 + 7.1 3.2 £ 0.1 T 0.5 £ 0.0 0.1%£0.0 | 0.4 £0.0 0.1 #0.0 [ 1.8%0.1
4+ DEP #w%w»
l“c-l-propionate
* + + +
+ pyruvate sxew | 961 % 3.5 5.9 + 0.2 T 0.2 + 0,0 T 0.1 * 0.0 0.5 * 0.0 1.1+0,1
1l'c-l-prop:Lonate
+ + +
+ lactate sews | Blelt * 3.9 5.7 % 0.2 T 0,2 £ 0.0 T 0.2 £ 0.0 0.4 £ 0.0 1.0 £ 0.1

Slices (2 g) were incubated in Krebs-Ringer bicarbonate with 1C-1 propionate (100 pmoles,
1 #Ci). *Fraction A, B, C, D and E were designated cholesterol ester, triglyceride, free
cholesterol and phospholipid, respectively. **Mean mpCi per 100 mg of tissue N£S.D. in
5 animals. *¥Trace. ##100 gmoles of unlabelled glucose, phosphoenolpyruvate (PEP),
pyruvate or lactate added into incubation flask.

Table 4. Effect of glucose and its metabolites on MC transfer from *C-2-propionate
into CO,, glucose, ketone bodies and lipids in liver slices of starved sheep

Transfer of u*c from luc-z-propionate into
Addition
Ketone * * * * *
CO‘2 Glucose Fraction A Fraction B Fraction C Fraction D Fraction E
bodies
N s wew
L‘C-Z-propionate 27.7 £ 0.9 18.6 *+ 0.7 T 0.6 £ 0,0 0.2 % 0,0 0.4 £ 0.0 0.8 * 0.0 1.9 * 0,1
140-2-propionate
+ glucose axes | J#e6 11 12,5 + 0.4 T 0.9 £ 0.0 0.5 £ 0.0 0.7 0.0 0.3 * 0.0 3.1 % 0,1
ll*c—z-propicnate
+ TEP saas 36.0 £ 1.3 11.8 + 0.3 T 1.1 % 0.0 0.7 * 0.0 0.8 * 0.0 0.3 * 0.0 2,9 % 0.1
lgc-a-propionate
+ pyruvate seee | 2609 £ 1.1 19.2 * 0.5 T 0.5 * 0.0 0.2 + 0.0 0.3 + 0.0 0.7 + 0.0 2.0 % 0.1
lhc-z-propionate
+ lactate *¥w* 26,3 * 1.4 18.8 + 0.9 T 0.5 * 0.0 0.1 + 0.0 0.4 * 0.0 0.9 * 0.0 1.8 £ 0.1

Slices { 2 g) were incubated in Krebs-Ringer bicarbonate with C-2-propionate (100 #moles,
1 #Ci). *Fraction A, B, C, D and L were designated cholesterol ester, triglyceride, free
cholesterol and phospholipid, respectively. **Mean mpCi per 100 mg of tissue N+8.D. in
5 animals. ***Trace. **%100 gmoles of unlabelled glucose, phosphoenolpyruvate (PEP),

pyruvate or lactate added into incubation flask.

BIOY = s —AEMT Koo C- U R, Efizv 25 e —nk b0 Y VHR
1-7"m 4 Vg 5N HC-2-7 n A RO WD Zhkfnses—F4, “C o7 R
uC g, COy aVAFR—VTAFN, U T o EEEs L OERERR IR~ L D R e &




FD7 e o v b iR 183

TwaR, "C or b~k ZHITHL
TIIRZREFEREZ Ty, BT VR
BXOBoRmE, “C-1-7v 4 B b
Wiz #C-2-7" v &4 LB ¥C» CO,, 7K
¥, 7P BB IUERESEA~DL Y ZHIT
HLTRBNEFELEZ TV, ThbDHE
FlZ, ZOMEOREZ L 2L, FOERD
FHE LTREFEFRETEOLYPOFRATAAD
BELFERTHY, SO Y PORFRAT AR
RV T L7 e BofEge 7 K oE-)
v ) —VEET PO L o gER L E
ROBFEET 5 —F, BT FUBE X O
et UBoREICES L TRV D EEL
bhvd.

LY YD R T A 2ic i) BEEER O RHE I
TH5T RUBEOERALZOMBEOBREIZ L b2
$, 1, 20EEBVCHRICBVTLER
DFENERLFRIIZETBYW, Zo7nt
o BoREicdtT 5 7 R v EOBE LERIC
BOTRE—HRHLTWS., LrLERST Y
FEORIMIEERII e Y COFR T A Ri2BF
R L V0 CO, DAERICH L TERETDH
ST DRI E N B EET S X5 IL/ B
T LW, FRvEOEBRONGHCRT B 1E
R btz eshofiffic X 258k, BEEL
v A VEBOBE L TREL ST 5.

bV CoE~BHEICBW T T F oL
BEFC BV TLERRLRALFRTS €A v
BORBFCH L TERALTRID, Z0 Tl
FrgE—BrEL CRREIETH 5.

C. 7TuxHUEROLYPOFRTA RIT
B3 et vBoORBEICHTS T FUER
IOz oREYE DK

ROBIUVROIRLICXIILT v 8
ROeYCORFZ2ITA 2R F54C-1-7n
F B LU HC-2-7 v €4 LB “C o CO,,
AVATFR—VERTFAELTIRNY Y &Y
FAD L) ZHZEFOENE D EBES LT
50, oz h XV REWEEZRLTEY,
“C pFEEEa L 2T v — L ~D L Y BRI
OHALIFERCEEZRLTVS. *C 0T F

v EE, WEEENRIIER /L 50N Y VIRE~D LD T
HRRT e P B L VELLIBDL, ER
BLUHROBE LY p RV EVEEZRLTY
5. “C OF M LfE~DEYZHIZ, TrxY
VB X VML, EERIUCHEROEE X
VEEERL T 5.
EEBIVHMBRICHEE LY VDR T
ARAERBF BT FUERSLIOY vz ) —
T RO w A vBoRGic 37 5 EH
i, TrI3y Uik o Tel{EEL, Th
5OMMBE ORI UC-1-7u ¥ BB IV
UC2-Fm e+ o “Co CO, 7 K1,
TR b A RRESEA~D L Y Z ikt
LTRAREEELEZ TRV, Led-T
EVYDIFRTARARCBIT B 7w d UBOK
BT RV ERICY v s~V ERT
FoBRoERIEA vy 2 ) v i ofifRe
bObDEELBILD.
by P oE—BRRD, Ok X OELRD 2
TA ARG HEER, T r R U b OICE
Bofgticxt+s 7 FuBoERE, 1, 20
FISEBRE 7 v 3 VBRI X o TR IEHERT
ZHFMicehroTRY, bRV Y, EYUR
FOFA 27 2 X0 b iEHHERkC
TR L Y0 CO, BIURBEOERBT F
LAV ) VORI > TELT B
D LI KN T 5 O TR ICE AR
oRFH T 5T FuEoERIciEr vy ad
VISHEBVEELTYBE LD LEZ BB,
TeXYUEROLYVOFATA RICB
THEMNET FyBRB X ULBowRMmE, “C-1-
e A b Wiz “C-2-Fu v F VEED
UC o CO, 7 RUME, 7 b B XUFIRE
SEADEY ZHEHLTRLINESBELE
Tz,
UEDORTEL O, eYPOFRTA R
CRFE7rErrBORBET I yE-Y v
=) —VEWET FUBREEELBERED Y,
LAbZEFRIZHFLTA vy a ) VR[S 0%
BERLTC-2b0LEmTE2EB L bR
3. 4487 OfElc > v TCA ¥4 71 LD



184 Fo7e ¥4 gt s REk
Table 5. Effect of glucose and its metabolites on C transfer from “C-1-propionate
into CO;, glucose, ketone bodies and lipids in liver slices of alloxan diabetic sheep
Transfer of 140 from 1“C-l-prcp10nate into
Addition
Ketone . . . N .
CO2 Glucose bodies Fraction A Fraction B Fraction C Fraction D | Fraction E
1~ -
C-l-proplonate | 195.5 * 8.3 | 4.6 % 0.2 0.5 + 0.1 0.2 + 0.0 0.6 * 0.0 0.3 % 0.0 0.2 % 0.0 0.6 + 0.0
1l'C-lL-propianate
+ glucose **# 204.6 * 11.4 | ko3 £ 0.2 0.3 + 0,1 0.1 % 0.0 0.7 * 0.0 0.3 % 0.0 0.1 % 0,0 0.7 £ 0.0
luC-l-propionate
+ PEP #a* 188.7 £ 10.7 | 4.7 £ 0.2 0.3%0.1 0.3 % 0.0 0.5 % 0.0 0.4 % 0,0 0.1 % 0,0 0.5 % 0.0
le-l-propionate
+ pyruvate wex |190.4 £12.2 | Lo £0.3 0.7 £ 0,2 0.2 £ 0.0 0.7 % 0.1 0.3 + 0.0 0.3 * 0.0 0.6 + 0,0
ll‘C-l-propionate :
+ lactate *** 204.9 + 11.6 4.8 * 0.2 0.5 * 0.1 0.1 * 0,0 0.6 = 0,0 0.2 * 0,0 0.1 £ 0,0 0.7 0,1
Slices (2 g) were incubated in Krebs-Ringer bicarbonate with #C -1-propionate (100 #moles,
1 #Ci). *Fraction A, B, C, D and E were designated cholesterol ester, triglyceride, free
cholesterol and phospholipid, respectively. **Mean mpCi per 100 mg of tissue N+S. D. in
5 animals. #*#100 gmoles of unlabelled glucose, phosphoenolpyruvate (PEP), pyruvate or
lactate added into incubation flask.
Table 6. Effect of glucose and its metabolites on “C transfer from “C-2-propionate
into CO,, glucose, ketone bodies and lipids in liver slices of alloxan diabetic sheep
Transfer of 140 from 140-2-propionata into
Addition etons - S = " -
(:02 Glucose bodies Fraction A | Fraction B Fraction C Fraction D Fraction E
W e
C-2~propionate 48,1 %+ 2.0 13,2 £ 0,5 0,3 £ 0,0 0.3 + 0,0 0,9 * 0.0 0.4 + 0,0 0.3 * 0,0 0.9 £ 0.0
1L’C-Z-proptkonat‘,e
+ glucose *** 51.3 £ 2.4 12,6 + 0.7 0.2 * 0,0 0.4 * 0.0 0,9 % 0.0 0.3 * 0.0 0.2 % 0.0 1.0 % 0.0
lbc-a-propianate
4+ PEP %%+ 52,0 * 2.3 12.4 * 0.6 0.2 £ 0,0 0.3 * 0.0 0.8 + 0,1 0.5 * 0,0 0.2 * 0.0 0.8 * 0,0
140-2-propionate
+ pyruvate sse | 4997 2.6 13.5 * 0.8 Ou4 * 0.0 0.2 % 0,0 1.0 + 0.1 0.4 * 0,0 0.4 % 0.0 1.0 0,1
140-2-propionate
+ lactate *** 47.8 £2.3 13,9 + 0.6 0.3 + 0.0 0.4 + 0.0 0.9 + 0.1 0.3 £ 0.0 0.3 £ 0.0 1.0 0.0

Slices (2 g) were incubated in Krebs-Ringer bicarbonate with *C-2-propionate (100 zmoles,
1 #Ci. Fraction A, B, C, D and E were designated cholesterol ester, triglyceride, free
cholesterol and phospholipid, respectively. **Mean mpCi per 100 mg of tissue N=S. D. in
5 animals. **100 zmoles of unlabelled glucose. phosphoenolpyruvate (PEP), pyruvate or
lactate added into incubation flask.




Fo7 e v vt & s 185

%%B%wé&mﬁ%&%?éﬁwkﬁzah
3.0

V. B g

LYY OE—ENTRRICELE Sh TV 54
HIENRD 5 b, FEHAMB I OHY F i
W&, ElcfEx oS HREER L EE R ERN
HBLINhTBFu’r L Boe Y POFA
TAARBT BRBHCT AT RuER LU
DREWBEOER 7 b e 2 oEfics+ 381
MBLOT v 3y B OEEIC OV TEHER
ﬁfioﬁ’_-

ZORER, EHEOeYPOFFR514 22w
TTRYVEBLIOY v —VESET FBO
wE “C-7 v vt v “C » CO,, =L
Fu—, FUZYRY FAabICY VEBE~
DLYZHREHEMEEE—F, TRuERLT
IR ~D L D Z AW SR BN, &
PUEAD LY ZHICH L TREESEL TR
V. ZhBDEHED 7 u A B EHT 0t
THERARIBEOTR A 2 TLED NS
B, Tex) U BERBOFATA R CRHEYE
D7 e CE Y BORBHICHHT B ERIRA L Wk
LT3,

BT F U RRE X CLBRORING, ERE,
PR bONC T = X Y UHEIRIF R D T2 %

HTEYPORFARATA RCBIT S 7 v €

DRFHCI L TEEE X v
INhHDERLY, EVVOFRATARARE
kﬁéfnﬁﬁyﬁwﬁﬁﬁ TRUEE-)
—VEMET FUBRLBEBECERL TR Db
hr%b,b#%;@@%khwf%yv;u
VIETENOREEREZL TR0 EELDL
ha.

AL DOIEE SR X OCHEEHEOEE T H 7z b
HEAHEREY % U AL ARSESHOETI B %
L X DEHLE U BT £,

X Bk
1) Hanson, R. W. & Ballard, F. J. (1967) The
relative significance of acetate and glucose as
precursors for lipid synthesis in liver and adipose

tissue from ruminants. Blochem J 105, 529-
536

2) Hidari, H., Sano, Y. & Ambo, K. (1968) Studies
on volatlle fatty acid oxidation and incorporation
into the lipid of liver slices from alloxan diabetic
and starved sheep. Tohoku J. Agri. Res. 18,
106-115

3) Leng, R. A. & Annison, E. F: (1963) Metabolism
of acetate, propionate and butyrate by sheep-
liver slices. Biochem, J. 86, 319-327-

4) Leng, R. A., Steel, J.-W. & Luick, J. R. (1967)
Contribution of propionate to glucose synthesis
in sheep. Biochem. J. 103, 785-790

5) Pennington, R. J. (1957) Some effect of propionate
upon acetate metabolism in animal tissue slices.
Biochem. J. 65, 534-540 '

6) Pennington, R. J. & Pfander, W. H. (1957) The
metabolism -of short-chain fatty acids in the
“ sheep 5. some interrelationships in the metabo-
lism of fatty acids and glucose by shéep-rumen
epithelial tissue. Biochem. J. 65, 109-111 ’

7) MEF T (1965) b & e, MERITEM 2
HLoRE, PR B3IE H4LE BRLANTL
e, BT 304-312

8) WEFBED, AWMy, BAOET, BASKT B
BEAT, WHEK=, XFETF (1970) KBEH0O
BB B 5 &R NEIHEE OG> T
(BTH) 7 v EF VBRONHMELOP s b Vil
. 41{t% 42, 120-129

9) WEFEBEE, EEER, BOET, BASNRT, &
BEAT, JILEMT, AEET, KEET (1970)
KBBHOE—BHFEIC R T 5 EEIgIHE O3
ZoWT., HOW (KiRIgIERONEH & TCA +
A4 7v. H{bi 42, 27-34

10) WEF S, AR, BNET, EARSRT, B
BEAT, KEET (1970) FLBBEM DHE—BHIK
RS IEARIE®BORBICOWT B K
RRNERSER O & AENETR & O B R AL 42,
19-26

11) Seto, K., Negoro, H., Kimura, F., Otsuka, K.,
Yanase, M., Fujii, H., Kawakami, M., Saito, H.,
Kikuchi, A., Yamaji, M. & Tsuda, T. (1971)
Transfer of carbon from short-chain fatty acids
to glucose and lipids in rumen epithelium of
cow. Tohoku J. Agri. Res. 22, 207-218

12) Seto, K., Negoro, H., Kimura, F., Otsuka, K.,
Yanase, M., Konda, N., Sakanishi, S., Fujii, H.,
Kawakami, M., Saito, H., Kikuchi, A., Yamaji,
M. & Tsuda, T. (1971) The synthesis of glucose
and lipids from short-chain fatty acids in cow
liver slices: affect of glucose and its metabolites.
Tohoku J. Agri. Res. 22, 176-188

13) #ETF DS, MUORIEHE, HH=H, N LER, L
Wi, HEfEZ, Black, A. L. (1973) %, ALk



186 Fo 7w v VR & fFiER

BLOT vy ViERe Y PORIRA T A ATH
FHEMIEEROEhTE T S P EORE (B
AN LY RE)

14) gEF T, MRREHE, SSHE=M, BRuE, B
B, JIEIERE, Black, A. L. (1972) flfs XU
TREFFUHEROE Y YOIFA T A AT ET LR
Bk L OB O RENT T 5 7 Py R s e 7
v YA VEEOREL HAEHEEE 34, T46-756

15) YEF B, ARJRIEKE, HH=E, WNEEIA, )k
IEFE (1972) Bl X OV 7 m ¥ % ViR e Y S OH
— BT 0 B ISR B o T S T
UREDREEE, BANGLGE 48, 476-486

16) Seto, K., Okabe, 1., Tsuda, T. & Umezu, M.
(1959) The metabolism of volatile fatty acids in
the liver slices of ruminants. Tohoku J. Agri.
Res. 9, 133-149

17) S S, EL, ZofttE—, fEEons (1957)
S E3E I o — B RAIE I 35 1 B ARARARNSEE O Ll
owT. H3W B BB s 5 EARIRIG
feom b, A{ksE 29, 17-21

18) MR B, Mz, HEikoo (1955) KL ©
W— BT 3T B RERIRIG R O Uiz oW T

PIE BB R D IRBRIEHEID O
F v ko LN TCA 4 A 7 /LVEEWE O
B E{r2 21, 213-217

19) Seto, K., Tsuda, T. & Umezu, M. (1955) The

mechanisms of the ketone bodies production

with rumen epithelium. Tohoku J. Agri. Res,,

6, 91-98

WAF S, HEEE, M (1956) LBEH o

B — BRI 31 B SRR EE D e 2w T

W2 ERER XOEERL D 07 P vROERIT

WisrwrvBHERSIGYATAY, ATP ©

R B ONCIT A 7 4 AIT 35 W % JEBr ALy

28, 143-146

21) Seto, K. & Umezu, M. (1959) The metabolism
of volatile fatty acids with rumen epithelium
V. On the mode of presence of TCA cycle in
rumen epithelium. Tohoku J. Agri. Res. 9, 151-
158

22) Smith, R. M., Osborn-White, W. S. & Russel,
G. R. (1967) Metabolism of propionate of sheep
liver. Biochem. J. 104, 441-449

20

=




5197 @ & B % W R X

ol

187

P
=

ﬁ?%ww¢9ﬂ9ﬁ()¢&1ﬁxb

H
BT BRKEEER PR
o AR BUBEM, wm-Lip

& BWAEEY

1. — & # R
1. B35 HhE&NOME
IR, AREE (BHX, B, JESED)
—IRTTHHZ OB 3 o Te B O—ERE R T 5
am%$®&Méwkrwé.£%5m%k,
RPBFERFCRIB SN T, BHORMEESSHAID
W, BOmERNIRER Y, ShERNCEE
L, £ O OEFE 2 55 L (19724, 4.
R, BRABEEYHESK). £ c4EE, EESE
PHCHZHLTWHIEEOMBEEZE 2 TH5.
< HEDy. WHI OB LB 5 KIS
BE&EDRIELELL, NREEOEEDML,
MEShRISehAxb. L, —EANBH -
THNBET BRI, I oL, EEHX
N NERIEBTOVNE 7B DTy NIDEAET K LR
5. Ef, EBHOME Bl TR, WHIOKIFEDON
GREINTEEOH LS. £ T, Bie
W NEERC, BEZBERCNEIEEH
ZDPDEE D, :
SARAT - EF I TV, SO NEmESh, &
e OHT, O s 7 . 7 WAl Z L
Bhz, ToEEIRE{Ebh, BVt
ZEMIRELTEDNS. WE K, 258K, %
NFEEREE » 77 v TOMOES, f, 2y 7
TivZTCOH, F, & r KTOL&HETHL
 Fe lo
TEF?WIT""=
bkb&hé REL b EGHET, ﬁ@%ﬁ%
52 WTHITIESHETHIUE, > 1 LD,
X0 AMERERBERLTS. '
Lo T, MEShANFi3, ZEMREL
ELEREbINIERERE LTkbbh5!
Tisbb, HxOWITFOWTE, Ky o, 8 &5
B UTRTE, Kolexf(—at)—exp(—p1) 2755
DT

PRkdDBND. ZTT, vﬁWﬁﬁ@ﬁ@ﬁE
T, EEE L LTS, ' A

2. Rb #ife K MO kBICDNT

BURFRERE, FETER (EMX, B, WESED)-

B # =/L O sartorius, semitendinosus 5% %
v, K 2Lz A4Y Rbick b, Haxie

I, TORMITOWTRET L. ORI,
TR DT 100~5004& 0% 0% FIFT Lz,

L %3, BKOBEL—EL LT, EARE
THEE % 51, 10, 202 Z{bxwd &, W
DORWH DL, RIEHBKE L BET B HEMAH3EED
>hiz.

T2 WiT, BRIEHEZ0BELLT, TOREY
30mM, 60mM, 100mM & ZHL &5 &, KT
HiEE X kX OUREEE Xe ki 57, %
Zt, Xe #ifths, X 2Hdic & - T, Xe-X FHi
ke F—22rwY v 5L, BRIBEDOE
ML,

3. BT, JER20~100mM T2 kX4,
WIEFHEHOREEL, TOXEXEAHB L, RClT
1 KCligk L, 1/2~1/4DK & X DHWRES B
5. FoEE, =iE20C DR RbCl ¢k
40~50mM" 528, KCl Tix30mM  Arcd

4, NEOEEZZ{LXE T, 5mM RbCl ¢
HHEZ R ST 54, 5C TR TEWRARG
ZRLEH, 35°C LALEoBHAE, MISHEED
THTFTTH -T2

5. #{tH o Mol ¥ b 0¥l (gm) %, #
WARREN EEBEL, KRR CAMOKE O
BT, TOEZRETSE, RCl OfE, - » 7
=4 v, KClo#Fh k v/, NaCl, LiCl &p%
NIV KRTHo7c. TDfEE RbCL T2 ~20,
KCl ©5~100 DfEzRT. £, # 7 =4 VT
300, NaCl Ci3 4 frTdH 5.

6. 1200mM o NaCl, LiCl Z5c1 #iEtE oY
HemskE 525, 600mM TREDSLVEE KT
&, RbCl, KCl =Dl @B X - TS
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3. AEEBYEOBKRICOWT

it Bk, PEEA SRS (WX, KE - *H
x, BB, &H)

FEEH O R BT AR, MECNTS
D 5 WITE_ L OBRME R RD, WEITFE 2 H
ET L0, FRTFEbL T3 HETHS.

LT AT, HERICTEERIE v H > OR
B, 03, EKRAED D VIXERERROK
RS, HECEHERECLLEBDHD.

—5, MR E (T 2 B 1S M — 5 E <
WiRTOLIHETHS.

T, HEBETF, RREE, Bk Esgnd
v b g ik, FaRRET o4 mERT
5.

MBI HT % 0 - ORE 2 RIS iR
MR, LER, EESD D WiEHOEMZEL
BHRDHTELTHDLH, LrLITEHEEREREND
VBN OELTHD.

T, MGERERAELT2AM 2V ©
DREVS L, TOFHFEREESTEL, W
FRA VBN TR Y, T CREER ST
BSERIC & - T, WEIFWEMR S TES»D
Th5.

kT 900g R DL = 1 %, MS2221/3000 ¥
o HEE L, by K2y & 0.5mg/kg DHA
S THEMEE L, AT L TiE, Al
BAVCIRERZ I Uic, 25 Licy b + &Gk
HOAF vV AREERTE Y b L, IAICEK
BANZSIH L2905 X5 Uk, WEEIEIR
¥ — TS, % 0.2mm N —FRTEN A T
CiEL B &, FEABMBTIAERICHA L. 8L
EE, AANBR 2E|EA A2 —FVC-7
Bl i, EfiyEE cilkk L.

#HEmEE Ly, Y v a, 73, K33
X, 4 —AFRIOEERBE, TWFIERRET
530, BAZLGOMELIVT7 I VX5 AR
HOWEE Wi,

2T, MGERAEOETME Y, WINEMZE
bz & » TERB EEE L.

4. Triadic junction D4IB#EE
IR B, HEFE, PRk (BEEX, 8

b

#k

T HEEE)

Mn** 13 barnacle, crayfish, FE#HIZR W T
E-C coupling %%k JETERMSON TN
5. B L Th, Frank, Oota et al. O
L b, E-C coupling 5T 5 L vwbivs.
bhbhit, frog @ M. semitendinosus, M.
extensor lorgus digiti [V % ¢, Mn** OfEf
BELAETY, WBFE OIS X VG L.

Mn** 13 twitch Ojfsk& &L, K-l
#4555, Mot Rk & A K- i ol
4% (Mn** removal contracture). (Ko & [HEAL
OBBE RS &, Mot 134 (Kl KR\ EE
K& #910mV @45 Lo 5. EHEMICE LT
V¥, negative afterpotential (DIEE: & FH{HD L&
B &y, V-1 ghiticx L, Mot i@ s Rl
gL oiime, B ERlcidmsz e by,
LU, T-SREER T Mot @ negative after-
potential \Zxi3 B EFVITEL T 5. F /o negative
afterpotential MILEVL caffeine 12 X » T B
WA T, Mt @ twitch SIGITEFREERIR T
TH 5T, Mn**removal controcture VE{KIRE T
TR XN 5. Mn*tremoval contracture Z{KiR
T Ca-free yirtic THEET 5 & Mn**removal
contracture JIHXh %3, Mot 24 Ca-
free #i (50mMIKle) THAE L7cfkic Mn™ [
$£%f7/5 - T3 Mn*tremoval contracture (3
LTE /R, Mot K-#iEe s 4l 3 % 25
caffeine vL;iiic Mo+ OIIHIfERZRET S X5
CAEMT 5.

BT BMSIT X 0 BRI BIE 2 1T78 - 7e %,
Mt TR el LT T-E 0 swell-
ing LTw5%. Ldl, ZOELEFFELNLOT
Wi, E, S RIS LD LK
/SN (e

BLEX b, Mot G50 E-C coupling &
Lz triadic junuction DEERECHA LI IIEL
E-C uncoupling #kZF&H 2 bIL5.

5. BERPEHORN-RSHIRIC L H%
YT (Gottingen Sk, 4:¥E)
MRS 7 7 TEMEIED Y T A

AR B 7R BT 5 D Rin b (Brooks
et al., 1957) k%5 {FROBHIcX > CH V=
FROTE B ECE» 5 (Kano & Takano, 1969),
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—7%, EEERN—RIshi, MR LBEGROE Y
TNAT7 TEHOE X o TENOZELE, &
VAT RAECERELHIHE & BRO D 5
ANDA VT y P EOEC X - TRETRETS
(Takano et al. kFE)

WEEEE (1= 2 MLD) %% = FhRE=HH
TR ER R T AR 90 AN D A5 I 35 C
EH-RE () gzt e,

. BEREABIRERRE £ TORBMEIEA
WA B Ly 2 CoEInhElTS. o
EPLBROMBAZEEEIIN 8 mm THS T
ERbh 5. )

2. t-1 ph# X 0 hERHD stiffness HEALITIY
KL, t-1 OFELCEIHE t=kel* Wk \WT a G
BrigEpciaslitin (144)) #mds. 2hid
HYIROBEHCT LY, BRI hb158E
BzXsdniEzbh, WRHIERCRVTD
EEH OERRS CREo%be R,

3. EEEMERT XY -] g G A ~ETBE
L, EMG oBEdZhic & xRk L.

4. FEWRFEEHE TRAETO t-1 dhifsima &
L HI0mm EHNETHRET 5. -] fhiio
SNATABLE F V= T AR IEE—F T
5.

5. TNT 7« HV<HEEDANWERZLNDE]
BEGHCEREZEAT S L, OB, ERHS
ZEHET, RVOBREBHBCERG L TR=
SR EfES S B iz,

- 8. RBIRHETORARTF L EAKTF OO
BE

FH #, REASFE, % FE (BEEKX, §
EE), TR (R, BT, BX)

WIRE BN BRIE G OEREREE T oA
FHE2IEOBBLE, EHFCEYREDOLH
(kB DC & &z, Fiy25lux) &IRIEZE
RO AC 4 LES, RIEFH 0.2lux) & AR
ThHbH. REFARBEEEZHAVTLRED AC/DCH
B RLIFEERAREREZE L e Fd X
B TR ORE OREN LB AE BRI e o
WTHNBEOER M2 k5 &, AC 5o
EECENT R ENL 5 ~10Hz TH Y, Xbie AC
B XU DC BKE (HMAIBRE/MEE) wixEFELWIEE
T sER D Bz

#
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EH LN BRE O LR OR A IR S HER
B RT3 BN CEBEOR—EBERLMET D
BET 21T o 7o, BAEFIWHIROIRE S <A
Wwina CdS, CdSe iwhnz TABEM, Ge ¥ X
S 74 FSVYORZEARE L. bz
FiTit, HROE VAT VSV TUMNCERL
1A~ F, REABEE L LHHE C ki&iz ND
7 4% (Nikon) iz X v ERFEMICZ (L X8 f.
CdS [MKY7H29B (Moririka)] B&REE—RHie: 1L
£ DC HEE (25lux) clamst H & ¢ E &
(31kQ, &AL —0.76) L7 v, ‘CdSe (MKB7H28P
(Moririka)] ‘Gv3 12.5kQ, Af-0.54C 3 - 7=. CdS,
CdSe o & 35— H 778 Rk B v — Yk O 38
AR LR TH v, DC BBE 25lux CHERT B
¥ fe W EnFN58 & 37THz T b WERIRESH
OERIBEMERE & FFE—H L Twa. fc 1k DC
BREE 190lux 20 & 19Hz, 0.28lux ¢ 1.7 & 1.2Hz
LELVWREREM 2R L. 25lux R DC
HE<To fc 1XABEM [SPD 550(Sharp) <
270Hz, NPN @ Si 74+ b } 7 v = £ [0S18
(Toshiba)] ¢k 1.8kHz 3 b, CdS, CdSe ikt
L THE W %R L. CdS, CdSe o St
PR R D60~20KQ 55 0.5kQ ik X85
Z Lk hEEo DC BERHHEAND 1~15lux ¢
ZLVEREORERZRO. AR 1IMQ Tok
[BERMOBERE T + F SV IRZCHELTET
HLHDC, BEWCNPN 7 4 + FS v R &M
BB E R DS TR EF L LTRE L
EXhi.

1. BERARIEIC L D RERLE OHFFICOU
T
JERRE, WARHE EREX, B, $—4m)

P RBR URIRIT X - THESE S it 2T
1k, BECRSWThhE, ~HLACRBCIEL
Ty, BARBERCRWEEER 2P L L
TERZTR, BEERERPEESRE - /23
& FRREBE CERBIMIC X » THRICR
THMENREIN 5 O TREORECRET
52HDTHDHLEDERERLTVEDS, KRIZHER
LoAERMBE AV TOERITE WTHED BT
Wi, £ T, HEZSR DI LERHDLID
H =N OEFHREEHH L LTEBEREKC XS
ERETh o7, ERCAVWEEERE®EI+ T
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CIREFEOMRE LIS AR T, A LCELE
BIOSEEECHKLSBRZHEEL, TOMOR
Hic X 5 BROZEILDBEZIRR L THETEDH
WTh oo, EEROEE, BN E El
FR R 20 M 8 722 T PR 045 & & [ BRi,
—EHENRETERARERL, COBERORHEI
BB S S R RE D, NS EIR
BRBEL TV S b EIiE 3 TIRAM & B
M Lo RSB S o A T g
BTN T & AMNED STz, AR L R
U DS & o E RO IR I % 25, IR
2 D72 DT STl OB IT TR L 2 /it
Bafic HERE) L4507k, 2o
Bl AERBINC X > T OREC RS 5
OWERBIGC X - THESE S FTHY, &
ADE R T 2 Tehbih & L RS 5.

Teds, S O )T AT ) W T L
LT b & ofEmdie NEEE B3ih/cz L
BIRTERRENREDENLLEN S . FET,
B KR Ok 3T S AL O B T AT 7
0, B ASEE D M AT VR RS I 1 A e L
Wb THEMEE D% THD S,

8. LEOEENEAM® overshoot [CDT
CIBEEREE, M E BREK, PR, R

19514 Draper & Weidmann X4 * DL D
WAL L IREIE N (312 7 Wty & £ T
90mV kLN 12ImV & L. ZHhid over-
shoot 3 7 do b WEALOWIEMB3IIMV . H5H T &
T, THSHOIENF b Y v AHOHIFITE 572
ZERRROFITH D,

GEA, ARSI =L O S IOk E
TR oD SRR A F VS C overshoot 1B 5 lish
 LTW5HH, FRHiC XS skE O EH)E
R, spike 1wk B overshoot DE|EILINAEAS
HEINBC LI - THATS & & B RSh
fo. T D% PV

M o> FERR Tl sk U7kl A,
B DRI % EoF SESIA ORI & - THHEE
Arb3 kA L, spike OF X iz%l3 % overshoot @
EIEDBEAT B & LD B,
SEES L OEWEAL AL, I
D7 = & overshoot DU PINHTE D TR &AL
WX o TEL R LI, Fhjgie LTI
A =L OLEEERD L o hasuEsE @) i

#

3~5 BMRELERICES - TER2C i
HEF. 0 EpICE %% & pace maker DEf
SHMEPITIHEI LTV B OPBEEEE T THA LD D
ZOBERLZDOWTHRLAZDDTHS.

ST OEATHEYEN BRI E > TR
LZ04k L spike & overshoot DE&HEET S
L ERIRA BRI R S 55 LI
BT 5 L IEHBEMOE S 2—E LTS BTk
FBRIDIA Lo S LiGo HEE D> & overshoot D
BV IMRR AT B, RIEINITIE35% ~40% = L
DT XIS, ‘

T OEEAE T RAAN D AR O S LG 0 B A

T & 5.
—J5 bY@ BT X AuE overshoot & GTHHEE

. RT Kii
B BB LA B =g loB~ (o
overshoot 1 Na Efr D=\

RT

AE="p ngEEEEHEﬂE@;

(Naj test sol.  (cEdEVI7
\JC, M]—’L@Iilﬁrf:biﬁéh*c\,\@\,\; 5T DA

SEICH S NG LD THA D »

8. HREERFHBCOVLT

JORIESS (GRITE BN EDE, S —2 )

IRERR XD RIBBIR G & AL B Y
1, FERERIE I B A ARIRER AR, KT
b5 PIRIBEZABOENT, AMCLIFLETD
&9, 19644% Thauer BT X b #iss Xhia,
F DB R DR « ¥ 30 U 22 O R A i BOS D
Tl oW, S5 %, BERE, GRS,
H2E, BEFRETO20VT, 41X, #47YF,
v, o bR ERBEIE R B 25
SR Twa. 4Elid spinal thermosensitive unit
oW T Rk REmE Licw,

“£¥0 713 Pentobarbital i ClFL, #H1.~2
WAROE S THEMEOML 2 7 = RV B®
3 ~ 4 §iffi O X T stainless steel electrode % i
AUT, LEFibl T OFEEASEIC & b FEA
JiEDZE{r+ % cold sensitive unit 35 X UHIRIC
X 0 FsaHHE 0% 3 5 warm sensitive unit i
D EREIEIMA T, 420units TDOWT X BV
iR ERETH LRDE B TH 5.

1. 14%k% warm-, cold sensitive unit &
4y, FFMioNEHl ©, Oscarsson @ 7 fHic X %
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tractis spinothaldmicus 1z J& L3
R iz,

2.. Cold. sensitive unit @%Eﬁﬁf# v, HHEIEN
I8 28.0~3L6C FHETRE LD, 38.7~405C
THfE & 75 5. 405°C DLEOFHENIE T, -
BUREFHEE 04 5 iz, Warm sensitive
unit OFFHEE I FIEAIER 34.5°C FHE TR
L, 387~43.1°C CHMT S.

3. 1°C. 4 b OFAHREOEMOR DR
fEiv%, cold sensitive unit Cx —2.2/mp/sec/°C,
warm sensitive: upit “CyZ+3.9/mp/sec/’C TH
5. T DE X RERFKTERD . thermosensitive
unit CHE SO LMLV HS.

‘ ‘ .4, Curare,  succinylcholine O %5# %, cold
sensitive unit DOFHHHE, FHIEARENC X
DEEIIT .
o5 WRERANGH I X D REHEE ORI %
,‘(splnal cold sensitive unit G, EEHINT L > T
bt DFEEHERE OBEIAR D hic. .
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10 Sympathetlc actwnty recorded wnth
‘mlcroelectrodes from human muscle and
skin nerves .

* K-E. Hagbarth, G. Wallin and W. Delius
(From the Department of Clzmcal Nem'ophyswlogy,
University. Hospztal Uppsala, Sweden) .

~ Numerous . investigations of the per1phera1
pxrculatxoq in man indicate a ‘hxghly differentia-
ted control of the sympathetic outflow to' skin
‘and muscles. With the .introduction of the
Amlcroneurographlc recordmg technique (for re
vv1ew see Vallbo and Hagbarth 1972) it has become
possxble to. make a_more direct analysis of the
'sympathetlc outﬂow in skm .and muscle nerves
of awake human subjects, both durmg restmg
;condltlons and durmg various manoeuvres known
to mduce vasomotor reflexes. Such mlcroelectrode
. recordmgs have glven ample support to the notlon
of dﬁerentlated sympathetic control of different
vascular beds, the muscle. vessels being mainly

engaged in circulatory homeostasis, the skin
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vessels mainly engaged in thermoregulation and
circulatory -adjustments - to . different . mental .or
emotional states. (Hagbarth and Vallbe: 1968,
Hagbarth, Hallin, Hongell, Torebjork and Wallin
1972, Delius, Hagbarth, Hongell and Wallin
1972 a, b and c). ‘ } .
Technique The recording conditions are such
that when the tip of the tungsten electrode has
entered a nérve fascicle it . can pick up- action

potentials from many axons within this. fascicle,
but there is no “overhearing” of signal's from

neighbouring . fascicles. The 1nd1v1dual fasc1cles
are identified by the type and site of the perl-
pheral test stimuli required to induce aﬂg;@pt
responses. For skin nerve fascicles the recepti\}e
field is mapped with touch stimuli and for
muscls nervs - fascicles taps on the musle bellxes
or muscle stretch will tell whlch mqsglc;
the fascicle innervates. The ,mephanorgceptiyé
signals, as  evoked by test stimuli of.this sort
are easy to discriminate from the spontépep{;s
barrages of multi-unit sympathetic imp,u_ls,e;s'tl}.at
appear more orless distingtly in the neﬁrograms,
presumably depending upon how close the elec
trode lies to the efferent bundles of C ﬁbres
Stable recordings of sympathetic act1v1ty can be
‘maintained for several hours, and by s_}rpplp
RC- “integration”: of the neural signéls 1t 1s
possible to get a continuous analogue measure
‘of spontaneous and induced ﬂuctuatlons in. the
sympathetic, outflow .in any partlcular nerve
fascicle. The following. ﬁndmgs affirm that the
-signals. derive from ppstganghgmq_, ,sympathet;.c
fibres :.1) They arc..transmitted ;dis‘tglly iwit‘h a
velocity of about. 1 m/sec.- 2) They are. bloékgd
by sympathetic ganglion blocking agé;nt:é: 3)The
.neural elements .involved fire "'Lspomane;o'ps:;ls:z?”;in
‘recurrent bursts,- more ;or Jess imimately qpqpig,d
to various well-known autonomic rhythms, angi
.reflexly induced changes in.the neural ouiflow
is regularly followed by vaso- and/or SUQngtor
reactions, within ‘the innervation zone, ofthe
fascicle impaled.

Results Numerous recordmgs from various
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peripheral nerves in the upper and lower extre-
mities have shown that both the resting sym-
pathetic rhythms and the sympathetic responses
to various manoeuvres are quite different in
muscle- and skin nerve fascicles.

Muscle nerve sympathetic activity (MSA)

The resting activity recorded from muscle nerve
fascicles consists of bursts of impulses occurring
with the pulse rhythm in more or less irregular
sequences, separated by periods of relative silence.
In their waxing and waning the pulse syn-
chronous bursts are intimately related to spont-
aneous blood pressure variations : The burst
sequences regularly occur during periods of redu-
ced blood pressure, when each diastole causes a
temporary reduction of baroreflex inhibition so
that an efferent volley of sympathetic impulses
can be released. In recordings from the peroneal
nerve at the knee level the neural events succeed
the blood pressure changes with a delay of about
1.2 sec. In bilateral recordings from the peroneal
nerves sympaticograms simultaneously obtained
from the two legs are very similar : both reflect
equally well the spontaneous blood pressure
variations. These findings apparently imply that
in healthy resting subjects there is a continuous
and efficient baroreflex control of the sympathetic
outflow to the skeletal muscles.

The suspicion that the sympathetic signals
derive from vasoconstrictive fibres is supported
by the following findings : 1) Manoeuvres giving
rise to an increased sympathetic outflow are regu-
larly accompanied by pletysmographic signs of
muscular vasoconstriction. 2) Manoeuvres caus-
ing a primary fall in systemic blood pressure
lead to an increased sympathetic outflow and in
turn this is succeeded by an upward deflection
in the blood pressure curvs. This sequence of
events is seen for instance during the Valsalva
manoeuvre. Blood pressure elevations accompany-
ing mental stress are usually not preceeded by
increased vasoconstrictor outflow to the muscles.

Instead, the increasing pressure inhibits the MSA,

thus providing another example of the efficient
baroreflex control. Besides these baroreflex res-
ponses it was observed that muscle work tends
to increase the vasoconstrictive outflow to muscles
not engaged in the work, whereas warming or
cooling of the subject usually leaves the MSA
unaffected.

Skin nerve sympatheiic activity (SSA)

The resting sympathetic activity led off from
skin nerve fascicles consists of intermittent bursts
of impulse volleys, occurring either in a random
fashion or loosely coupled to the respiratory
rhythm. During deep breathing the respiratory
coupling becomes more firm with the volleys
regularly succeeding the inspiratory phases. Neu-
ral rhythms driven in this way often persists
during temporary apnoeic periods, indicating
some sort of “self-oscillating” tendency in the
neural control systems involved.

The skin nerve sympaticograms show no obvi-
ous pulse synchronous grouping, nor any correla-
tion to spontaneous blood pressure fluctuations.
This accords with the finding that baroreflex
responses like those seen in muscle nerve sym-
paticograms during various manoeuvres are not
present in the skin nerves. The skin nerve sym-
paticograms are also largely uninfluenced by
muscle work. On the other hand, skin nerve
sympathetic bursts are easily triggered by differ-
ent types of “arousal” stimuli and mental stress
causes a more enduring enhancement of the
SSA, acompanied by plethysmographic signs
of skin vasoconstriction and/or reduction in skin
electrical resistance (psychogalvanic responses).
Cooling the subject also enhances the SSA where-
as warming usually has the opposite effect.

Most of the studies described have been made
on healthy adults but studies in progress include
recordings also from patients with essential
hypertension, and patients with different types

of cardiac arrythmias. These clinical studies lie
beyond the scope of the present report, however,

and will be commented upon in other contexts.
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Y F:EERTERRFAHYEE Hbg—, EIE

MIEREMREL S ER OEf#E —Grayano-
toxin, Batrachotoxin 3t 7f Veratrum Alka-
loids—

WIBEE (F=2— 7 K%, B, 4

RKARFBOMRCIHT 5 EABE, AN
B D hEREEENE S, D IERD L DT
H5. RREODH S D OWIEH TR WIRE THRE
R R R R 3 JIET OT, A
R ORDOEREL LTEL b T v 5.
Tetrodotoxin, nicotine, I XX, d-tubocurarine
BXWHlTthHs. ERBERBCEDhTHEEL
DEPRRFED DL VIELNICHERTEH0THS
Z EVXEEI®D & kT, atropine, reserpine, mor-
phine, physostigmine, cocaine, penicillin 7z E#
Bio v g8,

bbb OMEETIE, WAWAI LA
FloMRRERR T 2 EREREZ, sbict
BERFHECL > THELTE . SEREZDS
LHREZHAIBEIRE5005 b Db rE
A THE Lz,

SZERIZ VX Woods Hole JED A 4 DE KR iR
RV, MIRNEERIC X -» CTRBAZEHEL,
voltage clamp JRIZ X » CTIRD 1 F VZIEBE %
ELl. LETISUCT, MEMERECX > T
Flzmmanicsz, EMmERANO 1+ v lEkE
TS T TERETR -7,

Batrachotoxin (BTX) iigika v v E7EDOH
=)V Phyllobates " aurotaenia D EZWMCEE
h, W, B, LB LGRCE. 1
H DE R OIMUE N5 x5 &,
WOB S EEREZE L, EEAINE LTRSS
R LT+15mV friz/xs. BTX 24 R0k
T > THEE LRV, 2D X5 hERIE100nM
ERR TR TORE TR TS, gt
WD Na OIREZEEED 49mM 25 1ImM i
TFs LEBEMIZEIEL, 351 10mV s
3 %. Tetrodotoxin (TTX) d#EHlERZ 23 5.
ZOXS5BERNPD, HIFEOBD Na itkf3 2
ZEEDS, BTX 12 X - TE L AT S50 L%E
2bh55, EFREROERZI»S TR, fho
4 A vieatt b EEEOEL2BNT 5z 2T
.

CORERASHPET H—D2DOHEE, MIEN
® Na 2FL£RVWT BTX 252 THB5 2 LT
»5. bL BTX X 5515, BEO NaEs
HOBARTIC XS O THhE, Na 2B7nng
BT CREIER£BLBEWVITT TS, £
DR, ThBELWZ EBTEHSNE

1 5 OFRET BV CIMEAN O Na % Li ¢
FELTBEHRL T b 7 ERRGHEMSRET
5. BTX 13 Li ATHRR 0 o BIER2R
L, zhp1mM Li ® TTX cHixhs, +
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7o b b iR Na Bk iz %3 % Na channel
i Li 2 bRBCEG S 5.

Procaine i BTX 1z X Ao HE 1L, Fiz
TTX L8 - i BTX i+ 5. TTX
& BTX 2EH» B HH?V 5zt %Hﬁﬁﬂmﬁ ML
73:\/\7%, T % AR Y 5 & Bis s & z
r TTX kv hsiz>hT, BTX X
DI S EERASRIICH T B0 E%
z25N5. Tibh TTX OffE FTid BTX 1%
7((7) receptor ik LT 59, TTX ofzoic it
ﬁ\fiﬁ 2. Procaine & BTX # il chx
THLWE D PRI S v, LrL TTX ol

LR, WMERE- ThBHSFREIE D&
. 2% b Procaine 3 BTX 3% ® receptor i
FEHFENCH ST 2 O 2 50 EZ LN
DX 57 TTX L procaine @ BTX Zxf+3
% RS 0T, BTX o receptor % in vitro
TR+ 5 & X DOELE parameter & 755,

W OlR O Na ks BTX i & » TH
100 fEAT % LR LT Goldman—Hodgkin—
Katz @ constant field O CEEMAZFIH T
L, AR FE—FTH. Z0X> ﬁiufﬁﬂ:ﬂ#@
Na Z@tEotixic drrb b T, BERAEZNM
EBIC X - CEWETETRLTRS &, BTX
HFCHIZIEIERIOE VWA S IREMEME RE S
57 ENTXB. Voltage clamp DT T,
—@PED Na Bifitd BTX X - TIEEA LR
e yhv. KERBOPHEDTE. 20X9
HHREFF-RDUPATE X5 Ebh D55,
ks Na REERHFE TS5 L, BTX itk
< 0.018mmho/cm? #>5 1.8mmho/cm? iz 43
bz riciey, MBOREREMYO Na ZEO K
KA 100mmho/cm? (2 IR TIE % N/ I VDT
AREFETHE R,

" Grayanotoxin (GTX) (Z-~+ vt Y / F 2 Dfhod
W OEN S 2 B, WL DPOFERE HAT
3. Andromedotoxin & LCTHASLNTWD.
ZF Ok o — 2, a-dihydrograyanotoxin [
(@-2H-GTX 1) VI3a 37l #le M & 77 .
BTX LRI X T, ZORSEIED
KrERED Na Bk 5720 ThH 2 &bt
SEBA X s, Las L B-dihydrograyanotoxin
(8-2H-GTX 1) i3 & A EPoiRE i S,
Grayanotoxin || (GTX [I) 2> 5 |F5E L C, tritiated

a-2H-GTX [ &tritiated g-2H-GTX [ #%tt#g
B BICIED 2 ENT X 5 O T, thbid Na
channel C;Eﬁ?ﬁ%ﬁ?fqd)&b % GTX receptor % in
vitro TH%ET % & EOFHAKERT L 5.
U\J:U))e'fﬁgrﬁﬁibil]”“’ﬁ@%{b*iﬁ' ELIDHOD
T%éﬂ,_htNa@ﬂ&tmﬁﬁmvﬂﬁ
TRV, 2T E BIT < b LW IEHE AT %
T 5o, GTX = BTX o—R{EATH2
Na ZFEE i 2 EERE LT hids S,
Grayanotoxin [ (GTX [ ) % » T voltage clamp
&kloT_@lvﬁM 2RI o7
FTHINIPSL DD 1 A v HRAE G LT,
K L Cl O HEL (Ex LT Eci) »3—70mV
Kb X 5+ 5. EEMEZOET voltage
damp L & » CTHEET % &, K & CLEREIR
ht, fliihd % 4)0)01 LA ¥ Na Bz
LD, O 2B A —T0mV i L & &
@ holding current % #l5%E 4 2 ik Na B
BHSbL, B Na ZEENSHETES. GTX
(X - TR LIzE & Na Bkl 0.2mA/
cm? r7 v, Na {ZiE[F3 1.6mmho/cm? & 35
Xha. Z OEETEOFEE 1.8mmho/cm? &
I<—HLTwD
O%L%m@Nh@NF%EzTNaEﬁ%M
58 L7c. Na JREOWBICEBMICIEF LT Na
BRI ZED D LR » DS DA, E
MexD B THH T LB, LirL
Na B O 0 ICREMOZE(LE Na JRE D)
Bzt LTt o vy b5 EEMICEESRV.
X5 TTX ofEPilEH%Z < b L < #~7zlisr
i % 7544 & LT, Lineweaver-Burk plot iz X -
T TTXOEH % H b3 &, Hibild competitve
L non-competitive %fg\/u fi mixed type @ 25 D
b, L L Na @ianis UTRERic
v rTBE, i,f}Minon—competxtwe DHDTH
LT ERE XN, Tibb TTX & GTX |
Vi FNE NI O receptor TV T3 0 & AH{
Xhb. o4 TTX @ receptor VEJEDHHMA
whbEEzbh, £72GTX | OLhIEON
e ds s &2 BB WIENIEERE RSB H D D
T, non-competitive 7ofEHIEZ D X S KA A
5HWHFTERNT & TR,
7FEHO GTX w2 W Tl 58 DIER
BoX¥nik b ik %, a-2H-GTX | >GTX
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Il >lyoniol B>GTX [ »GTX [ =8-2H-GTX
I =lyoniol A. ED=2131 1T & A FESTD
5. LOX>BEERPD, 1060 C 2SETIER
RECERETHDH T M85 03bhb.
11 D veratrum alkaloid V%, # O3
LERAC X » TE2R KB S5, EFELIDS
J~71%, BTX ® GTX kRiciibRo Na
BEEOHA T X » THIBIE 5 d D T,
varatridine, cevadine, 3 X' protoveratrines A
and B B35 ¥h3. H207 0~ TEHESELE
SRTEHEHEMOEEZNHN T 5D DT,
veratramine, muldamine, 5-veratranine-38, 112-
diol, ¥ X O~ isorubijervine #4 A C\5. Na &
K omZEEOHAEE IIFESh T, EHE
FroRERB S 2 BbND. 3D S — S 11ER
7% b DT, cyclopamine, jervine, veratrosine, ¥5
X O% rubijervine BELCTW5. L LZ DEN

Wik 195

75 b OVFRIE OSSP B O K52 TH~DT,
CNREBE LRV EDICEPRVOPE S »PIEL
NPBLOMERLEDLIATHS.

DLk R 7 BTX, GTX XU veratrum
alkaloid X Na F @ EVWEIMEE2F LT3
Lz A5, jED Na channel % in vitro G
RELEDTNEERELEZDOEE 2L BN
5., ERBEVSAVTOECERZFAND Cdhiz-
ThE, FDO—RIEMT & 21X Na Bl K2 E
BEHELTWE, i ciEmeT Rehd
5. GTX [ @2WTODERIFZDOIWHITD
5. TOX 5 CAEPHFRERHEICE - CHlE
2T, HBR2EHEHFRELISH L TR T
g, BoEVv~LTOERAEER»LVHEL»
i, FOX 53 %y drug receptor % ionic
channel @ in vitro TOMWEICER E UTHERT
HENET B,
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Japanese Journal of Physiology 835300 Fn3cibes:

Vol. 21, No. 3 (1971)

1. Effective breath holding time in the
measurement of the pulmonary diffusing
capacity by single breath method, 241-249.

1 EPRIE KIS & D RILEBE R EIC KT B RS
Y LS

M. MOCHIZUKI and S. TAKAHASHI (&1F]
Brw), EtEH— dbok, JEFEME, AEET)
1 AR IC X B BEEORE ) ORI I BT,
B2 5 2 B A DO BILAE D B AR % &
PV IR E ETE SRTE TS, ATD
2 DT RS VIR ARH O IR A & U CRIEIE
LwEEzbns, Lil, RANGBEEZEC D
ZBMARRE T 5 T 2%, WARM DS IER B W
A dpl, BELLE XTI, TLweEx
Siviv, AR CORRRMNIZIE S
nisnwlL, ERBASE TS CONiR CO iRE
IR A U7z He DRSS MHLIZRD S 2 &
BT ER. AT VTR, WARMHIIE
HOREBEZBERMCES, 351, BA T AR,
BAR, fiENTo DLl 2 My, /1 ES 74
WL » T, EKSIC Do OFIERTTIR S Hik%
FE LT B, AR 270, M2 o X FRH 23
00 & E1iE, HIE X o TR AR AT,
ﬁﬁﬁmaﬁbéﬁlb7%ﬁﬁﬁ%éh,bﬁ
Do T, DL DIHITFNIZTAEL LD Z LS

gy O

ni. Co

2. Changes in a train of action potentials:
in the rabbit atrium after a rest period : ’j\

Effects of various external media, 251—263;~ D

FSREOEIC LD VY X LEHOEENE
BEOZEL 1. 4% v, BHOHR

T. SAITO (FIRIEE : WU FIEA, B4
)

FrpfiR - SR o R X - T Xhb v
Y F LG TED)
L E L EETEBAE L @ plateau (low-level
plateau) X 07t - Tk, FEREMRICX - T
Uiz spike DFGFEIEIAE 7 & OV plateau @
FIOWMABES. TOXS RRBEHEOEI

if37 (first action potential) X spike

X o TREE GBI 1 & v 2D
7o, 4 A4 (Na*t, Catt) 7ty (TTX,
ACh, TEA) oxhRx Hic. ‘

% Na* %k X O Nat EifidE (gna) Ob %
BT & vwbhTuws TTX b3 first action potential
@ spike DIHLTE S T FEHEIMBNOKE S D
WOER L. LrLooXdhElTes T
3 R X 5 MR EM OB S MHDOZE
RElg s, Thb ORI, EIELORS
A gxe DHIKIT X > THES 2STE4 B O 2L
D gne IADRIIRIC X » TRENS D Th
HWZERF LT Vv 5, CHIEREDEND
maximum rato of rise }% first actioo potential
DARE DR E WS T E DD bIFEN5.

Ca** IZBIL T, 7EBIEALO plateau OFGEE
W DA 3M-T, W Ca'™ Fikh Cif s 7o
Ca** MEEAHEHZLTWD EEE 2 5 h ik
V.

Cl DT 2T ORPNERIZ RS, K
Na* 145 (=% Cl™ %) THIEWHK+TTX (=1E
W ClE) B W THEOmMAEOZELA L &
SIBH D, HEVEE TRV EEbhD

—7 K+ @ik (gg) OAREZELTEVWbILT
w5 ACh O first action potential Mdlow-
level plateau ik 75 & U8 iC i 5 i WRliA o

“\plateau DB LVEHIRLE LT gr DM %I

Si‘ LvbhTtws TEA XN TH D 23K 4 DI
WA platean O S DHA LA L.

o A O & S IR B DTGB A A &
LT g DREKNICX 5 TS spike & gx DM
LT X 5l low-level plateau X b 75T

0, ZD gk OIWDIERW & - TLREW
whiT 5z & 23 platean O X DHIA T B UNC
i QI 2T L D EFE X BN b,

3. Anion permeability of the inhibitory
subsynaptic membrane of the spinal moto
neuron of the toad, 265-276.

HROEMES= 1 —0vICHITIIEINES +
FTZATROEA # v FE A%

S. MATSUURA and K. ENDO ((AER{EIM, &
PETERR « KB TTA, IR, o —IR)
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AROFHESH= = — v vV MNEBZFRIA
L, BECIVHBNCE« ORI FVEEAL
T, %o 1PSP uciﬁ'é&%‘ﬁ"x;ﬂN LIFCD%':%'E
Bz

1 FEEL S hicimiie s > 7 A TR Br,
I~, Cl-, NO,~, NOs~, Ny, ClO4~, SCN-, OCN-,
ClO;s7, HEOs % & k¥4 BrO;7, F-, HSO;: ,
CH;COy, SOy~~, HPO,~, HPO, ~,7 =V ERA
FvEEB ST, IR

HS™A 4 Y OREAI IPSP AL TR0
s R
D2 R A /?i)kfa%@ IPSP. @@ﬁ@ﬁmé&
#9@ﬁ®@@ﬁﬁﬁ/momfﬁ«%n,§@
= oa o= e VB RT AR BT ST
Br-, OCN-, NO;~, NO;~, SCN~; Cl~, HCO;",
I, ClOs™ DIETH - 7.

3 D bo#ER» LIy F T ATEO A 4
VBB H < & R 2 O ET A DES) =
2R VR BT SRR L3 DR SITEE
Bodbsz LBRRE IR

4. The properties of the rectal smooth
muscle membrane of the guinea-pig relation
to the nervous’ influences, 277-294.
ENEy MNEABESSHICHT FRHEXEICHET
B SR

Y. ITO and H. KURIYAMA (fF¥fthz, FEIL
F& LK, R, 4:3E)

LTy FEBTEGOBMEEIC S XET ik
+®W“Kowfﬁmﬁﬁ&%%wFﬁmﬂ&k
o8, field FlgeE% BV CBIES L.

EOBREHEE T OWT T TITERE L, cable B
ML d X5 REEEE DO EBED BN
7o. £ C, ETEEA (—5/mV) LiEBEMO
ST F U (94V /sec) Bz Livdd, B LT L
D E OB 5 h1/213—40mV T H'B T
LRSI, FRAEA & S 2 RIEHBEMI
TEA 259452 LT X'»C ‘all or none’ # D
TEBIEBAL L T o, BRED field Hli%(0.5misec <
L R) W X - CREVIHIAR 24 (initial depolariza-
tion), ¥@4-# (hyperpolarization) &, B\ >R
(delayed: depolarization) & Fe4 Uiz, B clE
BLEVWDRICET S LESEMERE L. T
DY E BV RS L DT 2 F /b=

YV VOWEBIC X 5D EEZLLND. TibbT
FREVSF MR F I VORETHEET S
5TH5. EREFBEMITIRFF R VO
50l % TR DL R (57) 5 & ik 5
PO TIIIER Lish - o (hon-adrenergic
inhibitory nerve). 7'mRF S I VIIE ZFESHE
L field Bl X2 ROBS BT AT 5. ~F
PRV =Y MIBGBOKXE IR E RS, T
FeFFFYVORERFTRWHEEZE 256 L f
Wi SIEEMS LCEROBILAF T 5. £h
BEBLADO VT A F v B@EEPIE LI
L, &1 K 414 v OEEEIEILL 727D T
»5H.
L)LJ:@%L%»t‘aﬁﬂvf,®$¢%§i@akowr&i§+
EMHEIRIT OV TN TR W CE,
Auerbach % & OBERIC BV TEE L.

5. Electrical activity of guinea-pig taenia
coli in calcium Locke solution, 295-306.

ENE v MEBBTERSIEO Ca-Locke ;g
FRICEH T IERHAR

Y. SAKAMOTO (JARE= : Ak, M, )

Locke i > Na 14 v%E Ca (A ViZiEf
L7z Ca-Locke & COENLE v FMEBBOE
SHEERMIERER X EERBRGRECX -
THE L.

1. Na-freé-Ca-Locke & ¥ vh ¢ E 1%
2425mV 25 —649mV HESREL,  JEIEHRE
AL, BRHFNBIC X 5 T overshoot %4)0{5
B E Fed Uiz,

2. 1 mM fetraethyl ammonium (TEA) % Ca-
Locke iz ¥ % & EiXEP ST 5 5
overshoot VEXZEHRIC HEiNS % 73#’5?)3%&@&*4
o EEET TS, ’

3. Ca-Locke thod Ca £ %V % Ba % Sr 4
FVCEH L T EHBMAEREET S Ll
Ba-Locke TIEWNZRERSEL, EEEMILS

5+ —MEEKT 5. Sr-Locke 13 Ca- Locke Z:
ISR R R T,

4, Mg = Coion #iFEm+ 5 & Cd-Locke i
COEBHEROREIHE XS, Co 4 F i
Mg ion X DiSIVERERTtHY Co £ AV L
Ca A v & OEBERTA DD OEGHERT
CaAAVH6fE, #LTMgA4VE Ca T
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13 Ca 1 4 v 7 Mg 1 A v X 02065 L ERA B
> 7.

5. DLEDREEN» S Ca A A v OFiEHHHHIEE
Wk XETRIR A« ORERE, & W pikEmE
AWELLE LU THEE L.

6. Intracellular recordings from the late-
ral geniculate neurons of cats, 307-323.

SMABSIRGA = 2 — 0 > OFER MR

H. KATO, M. YAMAMOTO and H. NAKAHA-
MA. (hniEZew), (LAOUEL, ik B ek,
B, BoRSnf, mem)

1. v 7 & — /LB T 0% 2 SR = =
— v VAUE OISR R TS - 72,

2. A =2 —wmvD5h, 3HD=2—r
Vi 2~ 3BT b b EPSP &, 4{fo
= a—w VRS ELRD 4 4 7 OKE EPSP
2R L7z, s o EPSPiE 3.1~11.5mV ok
T, AL 7 DOREK V-~V D - T,

3. IPSP i /M E v b @ (kN 8 ~
50msec, FEX 3 ~8mV) LELKENWH O (B0~
170msec, 6 ~22mV) o 2 ffifHic AR T X 7.

4. TPSP 1d5dift LCHIRT 5 2 &3 b,
BRI E vl X O A, B
HWHBOBIRMC L VB L, Ferv ok
=L DFEVIFIC % L g Ehiz.

5. JMAEIRIE = = — = VR IHE AR R
FIS XD =204 A4 TS LI, 24711k
—{fl @ 2 5 EPSP 235, XA 7213l
EPSP 7%, #A 7" 3 x—fl»5 EPSP 23Mibffls
5 IPSP 23, BAIOREE LTHEREIND DT
b5, WK ER LI = 2 — v VI2ZED S B,
2471, 2, 3ITFE T B DX ENFh, 4, 2,
6 Cdh 7. 4 7 3 DML X5 IPSP
DRI 2.5~6.0 msec, iy 3.4 msec Th - 7.

6. HEMOHBIZI Y, A-BT vy &tz
L A4 7, F721% IPSP AL Xz, IPSP
DT 1.8~7.0msec T - 7=,

7. Rt SRS (REOERE) wirzoo
XD IPSP 3dp -7, F V- = 2a~r VT
1, — DD OWINGR S 7 RS B
5H0T, fhO—2FKDH2 EEICHET S
IPSP Ttd2. F7-F7-FHit==— v VT,
HKOOWKEBCHETH IO L, KO I

A P RHOBREBT L DETHS.

8. LikoBigicdii%, Bk o4 v-+
TANCZ XD, SR E= 2 — Vit BT 5
B TR, 3 X OWIRTHIC 55 % fifk AR

TOWTHE L.

1. Effects of lesions in the hippocampus
and amygdala on duration and frequency
patterns of septum after discharges, 325-
331.

PRESFMIC & DHEBRIEOFEHME LT
ZORMEESHICKTT D EBILUREEOR
EZPR

K. KosHINO, 0. J. ANDY, C. SMITH and
R. FROTHINGHAM (UEFIRAHES © BATEEE A, I
R LR

Septum after-discharge @ frequency distribu-
tion pattern %> slow & fast |z peak % % - bimodal
pattern #7R$ Z &, ¥ X O DZE{LA amygdala
< hippocampus DFE % F17 T\ 5 C L 53 Andy
& Koshino (1967) iz X » THRE INTW5, *
ZT4ENE, Z @ amygdala ¥ X O° hippocampus
ZRZ3 % & septum after-discharge o frequency
%2 duration AL B LD »ERBL T
Iz, 22T DK & = D amygdala 5 X X hippocam-
pus OUIROIEIIGE LT, FhaRD>D group
hiFfz. 1) —flld posterior hippocampus D
transection (3 V), 2) —{f]¢> dorsal hippocampus
DY (4 18), 3) Wfllo posterior hippocampus
@ transection (9 TE), 4) #ifil4 hippocampus @
YR (218), 5) —{li> amygdala DI (2 L),
6) control & LT —{fllo> ectosylvian gyrus @
Bk (2 ).

T OHERLDOWT, P X D e EE Ltk
(#8917 Af%), * =2 © septum [CHEHE & # A L,
Andy & Koshino (1967) O Fik i X » T
septum after-discharge @ 7 {t. -+ ZIREEZ I~
7. FDfEFR hippocampus 13 septum after-dis-
charge @ contributor T ¥, hippocampus D]
URODFRIE D3 A & WiT & septum after-discharge
WHOMFOHL L5 &b ol LT
@ after-discharge o faster frequency V¥ & L
C dorsal hippocampus J ¥, slower component

¥ ventral hippocampus ¥ X' amygdala 23
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contributor & 75 5 T3 & & pidodn 5 7o,

8. Electrophysiological properties of the
smooth muscle cells of the biliary system
of the guinea-pig, 333-348.

ELEY FEERTEBRHOBRHE

K. E. CREED and H. KURIYAMA (] K& :
K, H, £H)

ENE MEE, BESIORRAEEEHO
BRI OV TR L.

1. EDOEBEARF—36.9mV CEHFHEILH
i UoHd Lis w23, Ach, TEA 5108 Ba 4 4
VT burst discharges 2 %43 5. EEEA ORI
o ERKIz46msec ThH -7z, KBHECILS
RINFEHEMIEAFRMELFFAL, FEEE
134.2~8.5mm/sec CH - 7=,

2. RWEEREXHOBERI-51.3mV Th
S TeBUDER 5 T 1k —38.6mV Tho7tz. =D
RES TR EBES) 25 B U (ZEEEIR23~27
mm/sec Thd, EIEEBIOML ORERLT
] 45msec Th - 7z,

3. IFHRE S X HERRE Tl b E s
FOBESHIS CHER L CLIEHBIAITS XA
» oz,

4, HEBERARE L+ FE < 1 mm
ORHIfE THEA LIy NEBY 51T L E5)E
PLVIFUERTE M o7, 2D L1 Oddi 15
REVE T HRIBED) & v, EHEMRBERBR VT &
ZWHL LS.

5 MELBWAETFRGOMOE S ¥ K
0.7~08mm T DR Ik ® o EH I
100msec AT CH o e BRERITL D E B H o
7=,

R R COXELIE S 2 X EE MR
BEL, MEPECHHL VRV L 2Bk L
X5.

9. Effects of tetrodotoxin on responses
of the frog muscle spindle, 349-358.
ATNBHBEORSCHTDIT b k£ Y
DR
F. ITO (Fkscift : BE¥kEA, o, 1)
H =L D B — 5545 $E O spindle potential <
spike activity T 57 be F 2o voyE

BT T a4 VIRHEEZ VTR L. 0%y
REER 2 x1078g/m]l w¥5 L, BUNCAZIBHEA
VoS A RBREL, #EWT abortive spike %
prepotential DIRMI LK LA HELE T X85,
5x107%g/ml D) kizi < ¥ % & abortive spike &
prepotential D & ik T 543, spindle po-
tential XM HOLE L B 75 v, ZOEEHSD
prepotential |¥ abortive spike L FU% DTH D
5Z &, BXUV%Z D abortive spike 3% DR A
$% trigger level Ll iz k& <75 & prepoten-
tial & UTEBEEAS VAL RDREC—18 D 5 T
WHBDEHE L. HREHICAT T ¢ vk
ZAMT MR ERASE A X b spindle poten-
tial IARECEWEIN D & & Yo%, F2T
spindle potential @O —¥{iILH5 A TEM TTET
WHHDEEZ T,

Vol. 21, No. 4 (1971)

1. A neurophysiological study on the
taste of cupric ions, 359-374.

1 v OBRICET D AR TR B

T. YAMAMOTO and Y. KAWAMURA (jl/A
P&, WIRPEZES : BOK, W, 0sdE)

SBA & v OEBREET O WTIEE { DRSS
BEINTVER, TOLBBFOXERIIS AL
THTH L. TR CRELBEIBEKO Sk
ERBATLE 1S E LT, 201 F vigmn
TREMRICAE C S RIGREHL, TOoRES
D LI UTHA 4 VBREZERC WP TERT
L BEELL. ,

THERER, WG EN, EREREIR: X OBRERSROA
KidHz 7 » + OBRECSZBE, SiRm
BE X VEH LRSS, wTh o®Esd
phasic 7t & steady A HIR - Tz, Fi
OFSRER LS ORERIE & 3 ek
LOIX L, HBEORIGVIRA A v EEi10-3M
TIRERARLERYD, TOKRE X3 1 MEBBED
S & EEMCTH o7, BIREHA 4V (5 x
107*M LLE) 2 HCfEf S22 O KR IE X
DERCHRESHSHEL, ZhBERRRE L
7o, REKBEZRTES5 282 kh, As s
IRE[H] — R I FRBNV LRI 5 28, BOTEOE W
MRREENC R - 7o, —F, (RIEEMA A v R T
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ERXE5 &, OXEVTE 2 iARIMRE I
B FRSE A 4 v ORET X b, HLL
W X e, 107OM DL OB IREE TR MR E ©
EREAz I S h, BCERER XU = — R IT
15 SR IE T 0 fl X v Ll
0.05M EDTA %#930HEICEMEED T &iT
L0, JERHEIINE SN RSO RNE ST
B o7z, BM—URE MR > W T ORIIS S I
5, A4 A E, ik oW R LT —@
WORIEE, $70, Ml IOF =~ w Bk
BHEORGE, 2L EN b - 2. &
o, EHERofb, L, (REMHEIERA A VK
UM S RIS Z RS 7. B LofERs» S, i
A A VIETROWRIE, AR O 8 T il A
K EDEEXND LOTRD LA, HkE EERS
BICEL L CwE EEXLBND.

2. On the periodic fluctuations of alpha
waves, 375-386.

a KO REEIRRIC DL T

K. MIMURA (ZFHE— @ BIFA, ##®H)

o ORI, VWh¥d waxing and wan-
ing & LTHSNDENINEIEREY B 5, K
TEAD ¢ Dz @ X 2 IR O TR A RN O LK
45 00 B BOH IR 24T OO (S (75 & B TITSE L /e

F DR, b4 MoMESRA S ¥
o, FRHOEUNE, | Tix30~60Fs,
WCE10~2050, MMWTixs~78, £ LTV
TRWIPTH -7,

AIVDIEE, WL oKL ({TH - IS
X UEE) T, RCMOZEEZ LN, JEREHKAVIE
WThDHT EHPHREND. TLT, RHRE
QI e im iRV ER 5 2 B RERINER OER) D
By B B 72T, a-blocking # AT
FREORFHMEE LD E, [ MOL235H L
TN,

a ORI E, BRI AZ PARRDT
MR LT % b, WHER S L, IKIBENHE O
[ e [T IS 5 S o3 R Shie.

B REMDODDIKG &, @ Bk &,
DHREZ OB G25% 2 b DT, JESREMEM
OIRIFEIR & T HIP, 2D i LIBAE
[7] U 4 ¥ QEFEH L S 7z,

D BTG Y R ABR & DB AT

Wiswas, DL LA T v b e NE
v, (S AR & b o o 7.

e OREEIENE S, A OEEIEELC X
55D THY, ThiIEKOMELOMITH LI
5LEE Y R ARG O PR AR R A TR
THLDLEZLND.

3. Periodic fluctuations of photically evo-
ked potentials in the cat brain, 387-404.

F AORICH T B R FRBEORED ARIIE
#

K. MIMURA (ZHEE— @ Bl %3%)

AEERE O B W PG I & B % Teig D, = I
ORBE, kR LI, e SN
BRI AT 5 i TS B AL OIRIR O FE IR B R B 5
BTz e b0 eIt o TR e Tk
TN RIS &, WO ATIOEY O LA S
gz B, 30~50fp; [, 7~128p; I,
3~55; N, 07~1F. chbiie toall
OFREOHILFAAER L TH - THhbIT?
W, WD EDfErD L.

[ S BRI ER AR BT AL AL B b D T
<, WHE R GO IR ECR I R O %
{LTdh ot '

I ERRE, SRR oM AT
B, BRI E PR R & DT
T bz R L. ‘

T2 EhiRE, Thol# & IR R A D4 < B
W7 FERNE Db, FRSEIVITE] 2 T RIS E
B R XEL.

VBRI, THORIRIT IV D RTINS
b, oMzt L TIERR I DL, LS
BRI COBBRBETH - 72,

4. Monosynaptic coding ‘of groups la
afferent discharges during vibratory stimula-
tion of muscles, 405-417.

HIRBFIRIC LD la BEREHOHES F T3
—Favy )

S. HoMMA, K. KANDA and S. WATANABE
(AT 0, DS, JEERNs : FIK, B, B
—E3H) ’

F 2w BT, BHEA B KO e 7 AR
TIRT) S 7s & XA b5 FoRMEIREIE >
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WO, MERS, HEN, EREHT LHEES
L, D)CF PIERE %70,

HEREARES, WRREHE, g
?%r# Mz SNIRE DY A 71L& 4 ADEE
BfEw—8¥5.

2. %@%mx%ktuéﬁﬁﬁﬁ@ﬁ%ﬂ
WICHMETH 0, RERRBERIELEbE T
B IFT S (post-vibratory facilitation, P. V.
F., ﬁ@%ﬁL)

mamﬁﬁﬁﬁkxwmﬁ%ﬁoﬁﬁﬁi
%ﬁ%htxbiaAma,%%ﬁﬁ%UIVRJ
CRWTECH L5 ik, REMEORD
BURSIEELTHD :

4. T. V. R. 0 @fﬁ@u ﬁﬂ%ﬁk
5 P. T. P. RCEUTAHEKLEDbhS,

5. REMBIRBOEOEFH RHHmE, T. V.
R, ozn: Ry, ficmz bhicik#iv4 2
SRR L VBN K, EE = s —r VB
EIHEETHE 5 L. :

‘5. Tonic vibration reflex in human and
monkey subjects, 419-430.

E bBLUY VICRIT D RIRMRE RS

S. HOMMA, K. KANDA and S. WATANABE
(FHIZER, MhEER, EHRs: ?ﬁk, B,
H—rhEE)

ek EFAOTRBEZIREIFR L CH LN
REREIR A (T. V. R) @BV TENR XOHE
K OFEBEREZ IR L, ROERE z .

L eto T. V. R GEHEIMETHDH, -

B ERERE Lz AT B v T ERE DR
L, DMEERREAT 5.

2. 4D T. V. Rt W THEMNBHERZ &
D, TR O S IR MR e A F 77 240
B2 2 h, FEOREOY 1 7 /LR
DEBEC—FH L RBHDOHBD Shvi.

3. EbkXUByARETSE T. V. R EHD
Wik, iR, FEHER OGRS Dtk Ot
WiC, ThZhERLTH5S

4.BP%lUVkaVTIIVJKEﬁ@
FEEEVE, W D IRE)O—%E D EkE (100Hz) fff
ETHEARERD, TheBz 5 REENE TS
AT 5. FEEHE T. V. R EHOBGRETR
F T. V. Rf BIREZ RN L, BEenii

KB %

EFBIRHALRBNTD, k2 ORBER D
Z BN EBE I ‘optimal frequency” D&
PEAINhBZ 2R LR

5 T.V.R. OFHRS & iRENE I E & ORR
3, BASGHERORSEEICAS I S 25k
WAL ORERIEL, RE)Y A 7 AR O T
FEORAl) TX > TWBHZ LB LE. -

8. Responses in the sensory nerve termi-
nal of leaf-like receptors in the frog sartorius
muscle, 431-441,

NTNEIHHOERSREOBERMIC &1
3RS ‘ '

F. ITO (FREEZ0HE © Baehik, wh, 2:1)
B = VTR Tl S IR K O
HEICHT 5 RISE /35 7 « VIREER - T8
kL7, T OREREIZE OB OFHRE L L
THIC0.25~ 1mV BHETH -7 237 7+ VIE
I LK E OHEERICT 5 oNT, $D%
WEMOKRE ZNIET L. £OMER -7 7+
VIEHRTHERL Th, TOEHBAITAE LZEL
L7z, EreipiEdicd - < b LBAZ L3
B3N, THIIHHE» DRSNS HEENT
LTws. T OBAZE(LITD B HITIIRE: DR
THoTeh, OO TIHBETH 7. FOE
FZEALD G MR -AF 7 « VIRh 2R
PEIKMEBEC X VB AR U MEORS» D
1mm DINOBMRIRC AT 7 « VIFHEE B \WTE
MLEFIRT 5 &, BEMUEO®S OB,
Z DWW 5 K D LBAO B (abortive
spike) 3 X R 3FEMER X 4 7 BB - TEHbNIU
7o, MRERERERHE ORBEE KT B L, £
OBMMER XU 3R 7 (GheBbhs
notch ZfR<) DOIRMITIERBEEIIE T 5.
L7k Tx @ notch 1=EHEA vV R CRER
THR, TOMDAAA 7 FHIEREEL T
R LI RFTEE, 5 Wikt ORISR & 58
HR S A 7 OWBOEREZELDDEE X Bh
5. BHEROZOY 5 ) LIcERLL BFTES
2, TONERRBOEHEMDDWVIX 15]%4:
f%#ﬁj L OEEC S WTER I N,

-~ 1. Calcium-sensitive discharges in canine
Purkinje fibers, 443-4§3,



202 Jap. J. Physiol. 5= D fsibek

4 % Purkinje {F#IC&TB AN L D LMY
ME
S. IMANISHI (&7 J& : ik, [E, $o4H)
4 2LBES X VEEWE 2 2 RERLHE
mb,émtwn/erT BRCRHBLERE
AvEEME LIS, A2 F T 5

Purkinje HHET, @SMBE LIRS L BB
AR X AL, A REE TIER{REE S s 03 Of
HEDREVIEBE 4 il —55mV ZEICREiE 2R
Lo E£REBEOR WA TI S BBEZ {77
5%, =55+ 5mV ZEEL LT, £k hikn
BREMCS W COEEBESEBL L .

—774& Na Tyrode 5 2 i+ % &, WHO
FWEBAIC RV TAR SRS BT IHE
155, oMk EmEREY T 5 &, —52+
2mV #RHEE 5 HIEREERES A B,
CDIREDOKRE &I X UHERI A8 DRI,
wmfast Catt wikfEL, % spike & overshoot
vy, MlEsL Catt JREIEOELICH L TFH
25+ 2mV bl IBHRZDREOKREIIE
X ORA BV adrenaline TR, Mot Tl =
N5 —J, tetrodotoxin WL HELHEER 5Tk
b/ER r
PLEoEBREFRE LD 1) 4 % Purkinje fRifiic
WAL LA EFERICT 5 20 BEIREBTFE
T5. ThbbEVEBMTAH LN B ORE)
P, B X0 —50mV LA D WEE ALV /LT
R A EBE, 2) ATE s Nat s <KFF
LTWwBORLLT, #HEXHE Nat iFHic s v
THHBL, TOEHB/BALOKAE S & HBJEEESL
i Cat i U TR AR <, e Cat 233
SLTwaz tpEz b, E1, 3) EHIKE
T, BETD—H Nat BB LTwd eHx
b EZAPD, BUEEMCRY S [HES
Y OEBEMR A, VWbWw 5 slow channel 73
B L T\wdb 2 &3l X e,

Vol. 21, No. 5 (1971)

1. Participation of native tropomyosin in
the ATP-contraction of an intestinal gly-
cerinated muscle bundle, 465-473.

BES Y0 - LIBHo ATP-IURIC KT S
native- ORI F 2 v OBS

H. YABU, 1. UCHIDA and E. MIYAZAKI
G i, NME B, HEEE : FLIREX, 4
)

A4 Z/NBETEHLOER LS Y 2w —LE
» ATP Wi Cat-EEMizonT 2, 3DE
A TR DR R & 2 T2

1. 7o Ca*r -EEMi, 7Y 2w — /L
M OIE R ) U Clivkifise LT <. 2) A
7r Cat* -REWEHTSH S Y v — LR RIRE
DF YTV VTREBTE L, £O Catt REKTE
HWRESTEKT 5. 3) 2L Y &

—W%@ﬁinhﬁﬁﬁ%%oTV6Mﬂ)

BEGEREF 3~ P X VBHBOThDON
& THE U T L7- native- } mK 3 AT VIl
TRELT 5 &, 0 Ca*t-EFkki [l E 1 5.
4) FRRIAFRY, YT Y VALER e 24F0IRS
Y &w— L (20 Catt- A HEITIEE 4TI
HLTW5B) ©2onWTfikd &, L0 Cat™-&32
P b Y 7Y VRAER- 2 TS Y 2w — L
DV~LETIFIERET 5.

TS OE»SIBEFENHTD, INEEEAH
VLB B IWkE-Sb kR, Ca't-native-
FeaR 4T VR X D IE S D AR HE
L7

2. Cholinergic transmission in the recurr-
ent facikitatory pathway of the spinal
motoneuron of the toad, 475-487.

EFAHTNOEHEH =2 —OVICKTDERE
HREEROIY v iHEEE

S. MATSUURA (fABEfEPY : KBRTTN, [E, o
— 2 2)

A OFHLH = = — v VICHDNEREZRIA
L, iR X a W&y >+ 7 2 BAL (VR-
EPSP) %%tk L7z. VR-EPSP ok & X, Wi
e, 7o SO IRB R R T LS A& OERIC
L # <o VR-EPSP & # =,L.» VR-EPSP ©
R IEAA R 225403 & B s > » 72, DR~
EPSP 11, VR-EPSP o) LIEEMER %275 Lic.

WUE 72vE 3 EM/NE R A VT, Bl x4 O3ERI
%Eﬁ%”uVRE%PrH?é%mﬁ%&b
Bz, mEREN L CERRTCER 25 L
TS OEMIT 2>V TH LS~ .

TAVAF T 3 VYORAESIC X - T,
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VR-EPSP ® & & X M8 KL, WREMISEEL
o, TFNa Y vid, RS SCCERE
HADEEDOWFhIZ X - Td VR-EPSP oX
EIBWARIRI.

i@-;—n/@ﬁ%k%#h%Tt%wﬂ)
VR LI ERS SV ABEIT X - T
BRIKENC 7 272 Y VEERAXEEE,
TFNY VEMLVWIDESEDOD Sbh
L5DRH B,

VR-EPSPi3, 77 LVitk -~ TCTLAEBEX
N o2, 7ThrEVEION= o 5+ Vi,
VR-EPSP DK & S X H T,

DEO#RIY, E#= = —r v OEEDEE
PefllE: & EB = 2 — = vORTIT 2 Y VEBIED v
FTRADFETH EBELDBNS,

FHER) = =~ r v I OB KHIRELIER ORFIED
ZOEBRGER» LI ZN D LD TR, VR-
EPSP 2489z % L BESHHEEOMHC X - T
BZINTWBIEERZOWTHIRE DI

3. Modification of cortically evoked rhy-
thmic chewing and swalloing from midbrain
and pons, 489-506.

RIMEEB S LB TORM, BARICL3T

‘g.;_l!r!v

T. SuMI (B B : EHX, E, B4

Rz —FVEEER I Loy ¥ odfis O
B ERZ R R L, KR E R X 538
MR B & OV T ER) S 53R o, I
NI BT DRBERCEOBY, x2dczhdD
BGds X ORIBEh R 5 BB OB B 2
BEf L. '

1. FRBOE s S I ESES) O A AL
ik, 2/MER 5 5 i3 ERERESAERESh
7o, T O, B EMG d B RISi—S L%
bRt ETESIEEESCEbhSED
AT S FE TR S h .

2. BRI o/MES 5 3B R A IBE D) &
FikT 53R B 2 O, T OSBRI & RO
B EMG i3 BRIRM I TR E) U ROl sig 2 R L
7z, %Té@)bﬂi, t(luﬂu%‘%l@ﬂ’f%Tfﬁk, @&)
THEUCWRBMETTEZ R L, SEEOBET 25ERX
iz, i

3, R OYis b LY i b EFHEH

VAR X RS X 5 B oM oBRE D
b3, ERRES 5 /MR d g
X DHBEBRES R T RiEEL, HHE
WIS E R B2 Iov, BT LB LERE ST/
HERTIT X o CRBEMMISESNITRTHEETS.
IR AT DR S B T EBI O R AR T .

4. RO 2 h & RO KB
RRITTRIHEER L, BRI R oD Ky
BWENRWIRA EFER 5 2. EWRloLH
W vE R BRI R SR U, BRER I B
TIEMTRIEER X T ESBELEIN S, 5
PR D& REHTER I BRI X B R O RIS
e ERT DS, KA TEIKR LT
HBET 5.

5. BB ORETR R & IR IS S X O
R & AHBE & 7R A3 SIEIE R X O O 1R%
WE2R oK 2R L.

4. A new treatment of the pulmonary
diffusing capacity by the single breath me-
thod, 507-516.

1 BB RIC & DB IEERE DRI DFT L UV ERR
WE2T

S. TAKAHASHI (FfE%— : dbK, SHBESKH)

1 B % VW C 2 B s IfiERES Dico
DREIFR[COREITD L X VLMAE - B
bR ORIEIREN K EREEL DD, K, .
2RET SRR CO RE L AkCllE Ih5
NETHBP, EEix CO DfllE & 3Bl ER
BZAE LTk &, TOEZRAVWGIELTWY
%. Forster 505k Tk He # 2% CO L[FEE
CIRA S, ffilas He E»BEZ b X HID
filagk CO HEZRKDTWS. Z T, He, CO
DS 7 A DBAEE, BANABEREL TH L
LETE, HRNTO He iREDSTEY Hh b4
MRABZHETHZ LB TE5. KRR, ©
OFEEE AV TARZGE %Kk Drco DEH %
I7:5—%, BT OxBMOER b EE >0L
WEBARHOHEREZHERL, £hbDH LW
IR D Drco OEIEEI EOBREDZER Y
BT rREE L.

Drco ZELEDFEZHWTERT 5 & X1z
13, He REOHEIZEZRENS XIFTLHEE DR
E~OREE, ThOBT b PMoNlas CO
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PG 2 % % L ST, Duco OfHICE X
F+ He ORIEREOEEILLL LD EHBHL
P o 7e. i, WARHEORIERZ Dico OFf
EiEi, WA 2 Bitko & Ewwid, 5~
10% DIEDHIKHES & &R Ihi,

5. Evaluation of the contact time of the
red blood cell with alveolar gas in normal
subjects and in patients with pulmonary
silicosis, 517-5217.

EEAG L UERREEEICHIT DIMILERED
&I E o R

S. TAKAHASHI, Y. MIYAMOTO and M. Mo-
CHIZUKI (#ff%—, ®AHEC, 81w bk,
JERESM)

IifkELHE ) Do 258 RT L RUSINFOZ2D
HFChbFTHEx B T 5L, JRERT & EIE
U i B FRILTR O B OPEHR & & 3 Dy
CO O¥RBEERRT T LRy, FRIOIRAD~
7/ rEvoCO LORIGHEER R MIGCETF
O —EDOLFIBFE T D R w T &
13, WAOMMmELEL ETTTRHALNCENR
Tw5., —7f7, 1ml OFfrMmEkH 1 mmHg @ Pco
OF T CO LiEETHEERK Fo BHELD
~F Z | VBRI EWTRS ST b UGS H
DT — 2 bEEINS DT, Forster HiC X »
TskdBTWS DL & Por & OHRBARES
g, EMENORLEkOEDY to CO
OIRSOR R Py BEIR S5, kg, Fe,Fu
ofii% Do BT 5% CATRIE, ARk
Wil # A & e Bl tc &, F/o, tc &b
MR Q OMOLT, THVFMME Ve 23Rk
HTENTED.

1/Dr =(1/Q-tc+Ht) (1/Fu+1/Fc),

zzC, Q WbkmE, Ht d~~ 27 Y>> b
1B.

Du & Q 218K DIEH A X O 5 A DEERIFE W,
seeske, LICICA LTS ORI & LT
198 %, ¥ 7z, SFRIOBME ML & LT 134 m]

Bk z o, HEEMEOHMRF T DL & Qidk
PIFEFLTHALTED, Lkh-T, iR
NI EEARRR R IET A & B F D A L ind - 7o
EHE MRV U LD L Tw B RS
TN, AR A b Fe, Fv DI

REREELE DL, HLOWHROFMER
LS TCERL DEELLND.

8. The effects of tetrodotoxin on the
slow potential and spikes in the cardiac
ganglion of a crab, Eriocheir japonicus, 529-
536,

1 = Eriocheir japonicus DLEIRESICIHITD
BEMLLUTXNS sExtTDT AR MFS Y
DR

K. TAZAKI (FIWSEES : 7R REHE K, M)

AR O O 0 E RS iE — > D E R
LLUTIEBMPRONG. COBEMCOVWTI
4 =¥, ¥y aSTHEINTERE #=0D0L
TR A S — A N R B T R AL 2
FL, TSRO A 75505, TFRO—il
DA A FVET DIEBEMO LI ER 5 THRET
5. FrwulFbEyVEA 7RIS 55,
ETRAIC I RER 5 2 70w, ChITERINEZ AR
DI DFETTEBA L A VT BT PR P
£ VOERCERLTWS. T OREEERL
LA I RENENR o T TR END
ZERIPLTVS. :

ETANE, FEHEBI LI OB D TR oh
TWw5 X 5 BRI SRR ET S h TRET 5.
Fhbb, BEMTEMZRE DA A 7 FEXKD T
DELTOREFIIRLTWS bR, FHE
RIM AL 2R LECT bR PRIV
X T I R S R O TR A B <L
TW5b., :

4 O MEREmIE A & X, BOFEA N UIEE
R FWMcRAE L Tnd. Liedt-T, 1o
Mz 2k U7 BB A AL AT T 2 e a &
25 UTHIBLAFRNCER T LW KT T
AL 2. BF 5L, HHla RN EERL
BIALS HHOEEDRS. TN~ R
RGN LTRAEL, £ Opis il SHER
SEVEER BV, FEBALO RN TEB AR
AT DTN 2 HE - TR S B BRI RE & Fmlafi
Wiks 2 & 3 LB TAL 0T QSR IR E T &
STERIhG L EZBND.

7. Auditory temporal masking : An ele-
ctrophysiological study of single neurons.in



Jap. J. Physiol. {3 O3 ibed 205

i:hé cat’s cochlear nucleus and inferior colli-
cuius, 537-549, - '
iR &

T. WATANABE and Z. SIMADA (i 3,
SEs—  RORIE A, [E, A43E)
EECRFEIAF VIR E LCLEENT
<A Z v 7L< A SV 7B TS
D% DATUREIHFFIIFE LR DN TR, Bk
RAFVIRERAN ~F LY S FAE L ORI
B forward L backward <AV iy
HSh, RCBEHFI-REREREKO LS TH L
5. AEITREE LCZ O backward <A ¥V
J ORI S 29 A0 KL TEO= 2 —
BYRDOWTHR Lk, BRED T 2 — & 1%
Elliot 0L EIRIFECIT I - 7ol PE & [ —
TH%. Zo0REEORMMER (vA+ v 7 H
b)) & 4t LUT, dt 2FE2IEEDVITINE
CxT B4 VoL ARSE R CAT TR RV R
L, —%H, Y7 FAEOHD= = — v VIEERE
L, RAFVIELRRBAD Jt Lt EDYS
FLEOMEL D% (RAXVIR) A v IR
R FEETFCRIE L. # &Y 5 W=
=2 —r vk forward D4 T, backward <A ¥
v ZER b, Forward <2 % v 71
M X5 b0 ELBNE. —F, FE==—
v VGl forward & backward <A F v 725
e &z, Backward =A% vV /7 OBFL LT,
1) E#E On Bl= o ~wm Y, 2) <A VI/HCH
LeizRTdo, ol fl=u—rvyp=o
DF— FPPETEL, F40E~ FE LTHIR
Ta4—F Ry JRCXHMEAPEZBNBRB, E
HT52 LR THS. B on fll=u—nw
VY FFNANEDISER, TAFVIEDRED
RIZBETH XML&, ~RFV I/ ER2EMA
T5H0LEABNS., ZOXMRHEYTS 4t
75 Critical 4t T, [SEER:E FREOEKIT L
R = = — v YV TRBFDFHTOBBREOK &
Wz b, backward <A ¥ vV /AR TIEEL
LTHHATES. =2V /EE 4t ORI
R T — 2 LA—OBENERLTED, A%
v B OAEITESE2, 3OE— FTE 2 »
SERAVE 1) OF~ FCHBT % 5. Backward <
AF VPR MRERF L LCRD 2 LIXEL S
T, INEHPCELERP TRE=2—r Vv T=

DDE— F& LTHEINE.

8. Effects of thyroidectomy and triiodo-
thyronine (T;) on the synthesis and release
of growth hormone (GH) and prolactin, 551-
562, - i ‘

BE RN EY (GH) & prolactin D& B & 9l
CHEXETRIRBEHEEL bYVI—-FYr o=
(Ts) OB ‘ ;

T. IEIRI (RAZLER  BEX, N

GH % prolactin OTFEAEE &P EE T
WIS OWMEDPH DA, THOTEBITE
HAE Y DERESWETT b OTEIR VDD,
RO EREENET S LI TREOBEZTS
PIET B BETHE. SEEHTT » b D
TEAKFTE S in vitro T incubation L4C-leucine
% &Y #7244, polyacylamide gel disc electro-
phoresis 17w GH & prolactin #41F, ZH
B D RIVE Y OERRE S OHEEEE B
EY B HER A, BRIRELE T %5 (20¢g/
100gik®E, 1[EEH) OBELHI. ETE
HaigEAs Ts &HiT in vitro T in cubation L
Ts OFERANEHALEYOLRK, FUCHTS
in vitro TOEZEER T/, BREFIRIEHE
% (Tx) Wk GH O&m, HMbiticEsL
fo. Wb Uicdrpiiz Ts 54128 R APy ic F1E
L. #ibd Ts &5 X oML GH o
HEELSE Tx X 0#mL, Ts F5icX
DipEI S, Prolactin MARIE Tx 1o X b #
L, Ts $5:6% 3 BRAICIA Uiz, Prolactin
OFWVE Tx RXOVBLLEd -k iR
Tx T A Lk TERNESEOARIZ
Tx X gL, Ts 5125 Py i)
hic. @BEAOHW, FiEIT Tx X vl
feinofedd Ts 5% 38EMTHA L. Ts @
in vitro CTOBEEERAITEERNELEDOSW
23 L CDOBEZHT Ts O10T™M OBRETERIE
i Ehie. BLEOBREFIRIES L i3 GH
OEBRFRERET S X5, F0ibRe2E+
% X 55 <. Prolactin i LT Rz AL &
VIR OERREINHT A X5 C@is 2 bR
. X BIT in vitro TOFRCREE Ttbhb
NOMREPLBRINLERER L &5bE T,
FFRER A VE v ORISR, ZORB o4
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9. Effects of Na*, K*, and ouabain on
microphonic potentials of the goldfish inner
ear, 563-578.

Y Ea3NETS 207 5 VEAICKT BNat,
K+ &8&U9 7,814 v OfEH

S. MATSUURA, K. IKEDA and T. FURUKA-
WA (RAZEfE, 1B, R AR,
&, HE—Eu)

XV E INET b bE ONE R &« DIEIRT
WL, T0<A w7+ BT DR
MET L7z, 2 BRfiRiZkDoLs b ©d 5.
120mM DR DH B WL VT Y v
BRLTH <A 7 w7 x VENTZEEE S I
Sfehs, U o KN REERED LA, D
Wik 5 x1076g/ml DL EDRED Y 734 v
UV SPRIC G AR A 7 e T o VITRE
WL /NEI 7, w751 VN Y V3R
PeE LT HRhI DB IS o T DX D IRk
T B DI O & B O & Dlilic
HUWEHE RO HH L EERTLDTHS.
Thbb, RO BZMmIaND S Nat &
BT HEHS U, e oo IR TE R e b9 % 15
BETICHL, HEROBRIBMEZEOZAIRE
LRI ML L7 D TH B T LR S,

10, Effects of streptomycin, kanamycin,
quinine and other drugs on the microphonic
potentials of goldfish sacculus, 579-590.

v NEORA 907 VERHICHTER
FLT ALY, HFRLLY, $=—2FD
fhoFEmDOHR

S. MATSUURA, K. IKEDA and T. FURUKA-
WA (7B, RS, dARs KRR,
[E, H—rp)

APVT bR O vRAFA T VEDHEN
B xR OEMEERIEC LD FVF 2D
NS L, FRBD=A 7 v T VERITK
THMRER L. £, HiEL LSS
APVIEPRATVEICHIF A T VTHD
5, B RNERNCIR ST E A 7w T 5
VENBE L NE DT Lot LinL
T OVERIEN Y v PRI R  2  ET IR
b, s o5 CEREOYETH
SRR SN o7z, FREET S ED
THEMRE & STV HEWCUEERSE, &5 Vit
BER 7 EOEMER LY, TONb-ED
ERDBVW DR F = — 5T, 20T ah A v/
HHE, DMP % &b ~A 7 v 7 VEMNENET
L EDBbhroia. LrLIbOEmMT>WT
BERY VA B ER SRS EETHI Y v
U2 SIEH S WA TLHRITIT LA E M58
Mote. EILTF IR FFRIVEY Y FAEBKE
W< e Ty VEMCEELS v, Ok
PRAMVTIA D vRhF<4 VDI
WY AERC > ERRODHEREEE 25D T
BV, MEOKMEEHFZEZ TP ECHE
WRHRTHS L Ebh 5,
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H21 H AL M L EAEHAHHER

H R WBF47EILR23R (K) F#1~58
% v SIRRFEEIRAE

E O AR SREBA VISR RS

WA

B OH:SRAFEFHEEEEE AN #

FE RIEB L CEREOLEM I 5 BB

I. B E
A . HREEBPHILIEMDS

1. BERECHTIEILT7 4 »OER

KR ORE T 5 E/L7 « VOERIZIE
LAEHLN Twik v, Simon & Rosenberg
1971) OFEOHEIC LB E, LT 1 VX4 H
DEXMRE, »=F X lobster OMREITH LI
WRITREBERR RT Evwbh T v B, Thb
b, EAT 4V (107°M) ZHgEREOMI X D
RSB gE, K805 14T OEHBEMORIFE
40 % B S5, 2 ORISR CIER K
TR U 1830~405 0 i o T W24 D EEET
5. b, AT 4 VEELUWAD levorphanol @
FEBYERID blocking potency & Z DI DREIC
*3% penetrability ZHEL TH B &, XD
penetrability DEWIE L, % ® blocking potency
DEL, E7HEpH BB VE £ % @ blocking
potency A EWVWEHFHEL TS, LlLEORERIX
ENAT 4 VB XL ORFREUARDOIE RRRALT PR
ORHIEETH Y, I SHEIITHRIEHE DI
PHRZBEBLUTENCAD, BEoRflicmwT
W5 receptor LA L CEBEMNE TRy 735
T EERTFET D,

HLESEOHERELWETIE, L7414V
REELOERRA L% 2 S 5 MEEN> 1%
EFhiZ, X 0+ A2 2rEBENE TRy 7
Ly 722 0EEIREVWTHLS L EZLNS.
T, bihvbhii 4 EXRMEOMIENER %
375y, BT 4 VRO NS b EE:
BETH LY, FOERMAE XD EED
WCEFRRT % & 23t e,

ZOHETELNT « VEEORA X V5T 5

WHREX, 4 M b & —

&, BROMMIL WIRELIBE, GBHEAZ40%

TRy JFTHORIF 05D, 2~

3 5 CIERBVEAOIRIE, b kYR IO TR
EMELR. Tihbb, HHEMLIERL» LR
L, IR L, £ ORGSMEEET 2 E v
S5X51, Frhq4vEEECENUERER
T. ZOE A 11 dose dependent ¢, 1073 M
30%, 5x103M T60%, 1072M TELIIES)
BALRZT vy 7T 5., Fi, ZOEREESN
T, BEMBNERE CRORT &, TS
(#54) T LTRercBET. BIEBACRL
TRELT « VOERIXIZEEAERD BRI,
Simon & Rosenberg DE%5.D & B 1T %
L, EORM X DS LGE, ERiTT 00
CEHEMSHEERIE TRy 7 Xh5d Z ki3,
E/LT 4 VIZKHT B receptor HSHIRIED NHIEH
CHBHTLLE X VEENTRTIOTH .,
ekl NER i 2 B EEEE v,
LT 4 VX BEHBA T vy 7O A Vs
BEIL, ®A74viE Na a V&7 2V R (gn)
BIOKavVE 72V R (gx) i RBRE I
Etszisbirot. 72k 218, 102M 21
T4 VTV gra 1385%, gx VIT2% DIEDHD
hic, WEEIBAEIEZECELT « vVOER 24
L EOEHBEMOSIL LY 3 X VN IRIBORAIX
gna OWEL X BHDTHY, EBESOIEHEA
B0 grx OHER L D2 L HBbh5b,
Fic, Na BRiSE -7 CET 5 0 BT 5
[, bbb~ 7 21 22 BEEAKILTT R
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v PLTH % &, 102M /L7 1 ViZE— 7 X
1 ARKS0BIFSEIRD, O EFENLT
4 VP gna O transient kinetic factor &%
52TwWbT E&RFT.
DEDX5it, AT+ VORI ORI
Y AEME, 1) MRIEAN X D 0RE5TX O

BEyTchH b, 2) NaBIRKavI72V/AD
i i ARECET 5 2 & X U EEVEAL
BRHEERIZTry 715, 3) gy O transient
kinetic factor Z#g% 2 LT HHILEVC, Tr
H A v ORPIREER &R L LBt B,

2. ELERDLFTRECESITSER .
&iRKk, B, 4w KA O® Kl B

FURILEE K, JGEERF LT 52

1V 7 7EFEERIMEHER= 2 —w /i 2
ROBIMEEEFEA L, —77 & W&, b7 Tl
JANBALRIET 5. ATIHAKD A F VI EZ
2720, HaQEmEiR ST, WEN Ew
MEEE R Sailaz U, RE LTEALEFDRD
4 F VBRI S ST E e SR L.

4V T T EF=2—w /i, Hecell (ACh T
i 5H5), D-cell (ACh Cli/r#i), GH-cell (71
2 3 VERCHiEE D, ACh Tk ),
Vacell (7Y & v/ CliA#E) 7 &5 & & 1,
ACh, /% 3 vE (Glut), 7Y v vicEr»sF
7 AEEME L B 2 b, ThEROMIID Y+
TAED A A VS RH S TS,

Fol bk BCHER L7cH;, 107 MCra s,
1072 M Th¥hic, 5 x1078 kXU 1072 M ¢
B VERDEED b, A & VIR OB HEK
TR LT EL e AR LEEL, 1072 MTEIG
BN E T SRR A U B2, & DRI &R
ERTIC N U TRERZTR - 7.

Ee R IT X D EEEO Ru i< Cofl
T, 5~209%tKkT 5. —F Em i, EiTth
Fnfi oo, Hecllte L T2~3mV D
WAETHS (AFHES == —r v, LS,
Basski 2). GH-cell Tclaz& UTH mV o
(M8 == — » v, W4, E26]TH
DS R G ) Th 5., D-cell TIIE mV
OIS (18=2—rwval) ThbH. Kz
I L, B R A A VBRI S
73, HEREIAREAIC O WT, TDXSIED
F5HOFEREBELNIDE, Thvs Ok s
W, Na X0 KE#pEaRifses, £ht
hBl 4 fFEL, TOEEI—ETRVWI L 2R

=

FTHorh Ly, Thbb LE/LE 1D,
Na 3Bk, KiEitkzrhgh—w il 5
EF g, #rikERie Na B ikons g sk < v
T el vdoth sk, Kz o 7o bR R
U D> - TRl TV iR &l T T H S
5. 2T~ Dcell 13, ACh iz X b Nai
WPEDBIAT B D-cell TH - 72 & bt (Z Ofl
i CLiZilit T X 0 o i &2 d D-cell 238
%)y Lichs - THpIERHC i iR KiB i nd ok &
WEEZBND., ZONETT TSRS
NIz L FOERTHET 5.

WKMo KERAI®S &, —kofEikinl
LM lisfE R oA LR R 50 5.
Goldman-Hodgkin-Katz @ =%, oS53 5 &,
z oK X O Na Bkl k3d 5 2 & 5H
BTt - TW B, L Lotk s i
b, KreEm Ko, Kb Na @dfkoiik
L. I0KBAE T, #1103 Th
57z, K, Na oF kw1 0T RERT % &
EfEPERRICX<ES. T, 3, S5KIT
10 KD¥iAK THAE LT WS RS R T/l e
F752%ETNT Ry QAL L hiT, Na &
WA T X B & Bbh st s s h
5.

—HIEFHKT 7 AN FIC X D BFEBER
L7z H-cell 2 1/10 2 1/20Na 7 A€/l & %
THAHML S, ZDz &, & Na e, »
F & Th < T KB Am i xh i 25 Na &
PEHIHAIANC 5 BAp > TTRIEDTH D, 2FED
Wk 1 5 K & NasE@tk o5 v ABE /L
R OWMPEFEHT LI EERL TS,

H-cell ©i3 ACh 13 Cl yEikta ks iz 2
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LX) RuBALBAIERIRECT. Thicd
LBIZE/LeXZERIEDE, EHTLORRIT
X 5858 & R Ok % & 707,

D-cell 1% ACh iz X v, Na BZ@HIHERTIS
BomziERc . TlerdRsmbEhctEs
Rm BAIHET B, Tibb o7 AEEICHE
5 Na B Z IHT b Th 5.

GH-cell 1% Glut. #{ZEWE L L, KiBEifkn
KX D@FmEERET. A e RIS ITES
WEEZ LT RuZET 85, 2hid Kk
MHOWESBHERNEREEZLNDDLF
JET5. H-cell &7 U< NaZ@EilsloxhR s
HELTWADTHA S, KRERWCHNT
X500 ERFTRTHS.

GH-cell izi3 x5k ACh Xk v—ifitkic Cl
FREIERE R L, BOEBEERLTIFTAR
b5, zoO—EHE ACh wiPd 5 BBIERA X

B . RESFMIEHD
3. X O X B

BERBICIEEIN TV AEMITITE /L e R 7%
EOX SR, ahAvOX S REHERESE
&, FFh, R -EEERAZ2D DD
HBHHPB, TUBTHBLCRDONDLZ &1,
ZOREHRET X > UREPBRIhD L Td
. -

Licddo T MFEOKEME) 2522, KF
WROFEBREZBRE Z LIRETHDTH-T,

LSEHZNRECOPWTHABELITEHZ LT L

Vv, :
2L, O, K, LVWOEEDER
oy Y LTEPRWERILZELHDT, &
T, TN LERIBDRRVWERS,

B, EWRET O W, 19684 WHO o

EMEBLPRDIRD X 5 IREEY, —MiK

BINTWS.
Drug dependence is a state, psychic-and some-
times also ‘physical, resulting from the interac-

tion between a living organism -and a drug,

characterized by behavioural and other responses.

i

WIERE 209

WD THDH., T RIZORBIFEORKEEZI
#lL T ACh $hRZES | 2EABR Oh, B
TErhz b kb cds,

Va—cell 1377V v vEEENEE L, Na@E@h
WRICXDHSEE Ect. ELeRT ZOS
W& Ru D2 #0HD5.

Clz727— FCEBRLEER > 5, B4
VEBERBELTREA L RTIFLAETHELT
Wi, EEEL e R, SRETHE»LE L
7o B A VEGLEZNET ERS 5. &
EKTHALN X 5 CEBAELI X DEXRT
DA A ViERER ST 5. ¥ T AEER
LA LREBA A viEgdttie L Td, L
TR E b0 X 5K, EEMTFEEN ES 2T
B A ET S, GH-cell itxid5 ACh O
BAERZIMH S CLOMREERSIEDL M, L0
BRI S TR,

BiEk B o¥m O A ¥ OF

that always include a compulsion to take the
drug on a continuous or periodic basis in order
to experience its psychic effects, and sometimes
to avoid the discomfort of its absence.

M, EELEKCLELERSNEBHKZ LT,
fitEnd s, zhil TERERERS T340
EEBRWAP LT LEF) Lvwd2E b TED
L, I8H2 KBRS 2R CEZE 5 2 »
CRFESREZBIRTNELSRALDEE) &
WHZ LHTED.

iz, FEEDRFAS N TV 5FEIC IE
M1 #&5. ELRALWE TR, BENS, TOEEH]
OAROER BRI LR > TRV DA
EZIETOTH - T, KERELHZEMIFLA S
LY WERME S 0B, IAREOEKFRERZG T
o TL 50 TE%L, BxOSREINERS
YANDUAE T EETHERCr DB H - TokE R4
LT 53DTH 5 2 &, BETHLERD
5.

IC, Doz S E X ET, ZTHETIK
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B2 BT EEFRABERC W THMAT 5D
FTH BN, FNENOERT, YREIHEL
DOFEERT — 2 B L LTESRTEY, —F
FNSEFL BT EIRE S T E R wb
THDH, —HFd L 205 MOHFTLIL
Y0, Bxoni305oMicens 2o §
Z LN RRETH 5.

L7chio T, & RAETHED DM, 4RITT
NENOROBEROLER LB T, LORMLE
MABT~ZIAMTH 2Bl b)Y LTRE
7=\,

B, ARMTRITCREORRE, £hdok
HEBNLEBT SR WDOT, HHOBEADAE
1915 2 & Tk LA 72w,

1. MRS

2. RHERR D IBRE L

3. FHRMIR OISO ZE L

Surfeit theory, Redundancy theory

4. WHITROEE

5. IR OB KA ZE L

6. Vb2 Receptor DL
Seevers i, Collier i

7. pkAaEE D 2R

8. ®|H, M¥K, RNA FoOAEBFRELH
9. %A neurotransmitter MZE{LEH

a, Catecholamine i

b. Acetylcholine

¢, Serotonin i

d. Tronsmitters M35 v AZE{LEL

10, St

PUE#BELCEAS T &3, ERKic>w»
T HHEEARTEDFHE»L I TN,
HHERRORBICOWTIIRSEHOEEZNE S
FLRTOMHIBEL LS TWiinwEWnS T
ETH5.

i, ARG ShieRoloZ b E R LT
Kr-DIWRE L, B, Ex5zoh5EEOH
DOELDOFRCEE DB > TEI T L VL, HLRH
%6amﬁm,i®ﬁﬁ@ﬁﬁmﬁbé%%wp
TWbHEHEXXD. :

L7chin T, KBS OMEIT S E 22T D
T B2 BT, AR, AT
DT G, LMWL % < OBEER
DI LETH D, ABOEEETIH
LT, ARpEENOA R OMEY = I 7t
THRBETHD.

4. Morphine OfER & iR iZERK

Talt, PR HEESRIZ 381 5 monoamine 5 neu-
ron DAL EIRBC I DA S » K S
1, morphine DO{FER % ¥ monoamines & D
HEZBWTHBAL LS ET5HRBT bh T w
5. %72, Wb gate control SEAMEIE X T
DASK, EnEE kOB O 1R S, SR TE
DIEMAA L LTHERERD TN S,

BILOHECR-FEUER, A& UTERATE
{95 % Flvs, morphine %13 U k3 2% &
AR IEDVE BT ORFIHIZ B T E 2. Yo
WP & LOGERBAIC L 2EM T H » 1o
2%, TRt TR S BAHIRTE & FRt & LT
MRERE LTS,

FEERITIT encéphale isolé ¥ 7-1% gallamine Jf
Bk a2 fvic, ZXMELMER T s v T
at random |{ZF$% L 7= control ¢ 228 neurons

s, IR, BEEOE 9T

T =

DA BV 12.7+1.0/8CH b, morphine
1~ 6 mg/kg L #20~4057 AT 5isk L7z new
ron OF L 9.1+1.1/FizifiA L7z, Interspike
histogram ‘T morphine ¥ 5 X9, 2=2®
gamma (%71 % neuron ML, —
Ji, R T at random FLFRL
72 control @ 350 neurons D 15 it B EE X
12.7--0.8/F>Td b, morphine & 5.5 D + h 1T
30.3:4.2/F iz Ay B hn L7z, Interspike histo-
gram T3 morphine ¥51%, e o iznt
neuron AMUHN L7z, LECAZIC I W COFHflah
RLAHMIT X 355 spike HEIFOEY (1925
msec) neuron T{% morphine T X b Z DT
ZLLT 2 » 7o. —F, %% spike BRFOREV
(7 ~15 msec) neuron "Cy¥ morphine iz X h £ @
TR S IR LT,
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R AL T 3 € BT s Mkl i
X %355 spike EEENSME L, BABMEREREHEL
Y ORI S F ST 5 neuron “CiI mor-
phine iz X b, Ei%dk L0 spike Bzt Ui
=, =7, HREAAS XCERZEWT
T HRRKIC X 555 spike WIS E L,
TR VIS Ls v neuron Tii morphine
& D ERHIIER L, spike B Lz,

* 2 DINELER catecholamine S A MISEEIIE &
LCEHAE (Locus coeruleus), b/ NyHRE IR X

CEBHERENCED b7z, Reserpine 1 mg/kg &

24K R1%, Th BFEIRALD catecholamine &t
WIEEAEHEL, L-dopa 10 mg/kg #EiC X
D, WCHIE{A&® catecholamine Y5V Bl 18 L
7o, FHRBELIIRC X 5 2 MR FHKZOH
FEAVE 200 Hz F COERIFHIC D b b
RN ZEL Uled o7z, SR gasserian iR
HiD#E AL & NEFTHEC Rl LR TRtk S h
LBFEEAOMMIE, BB E fo v AN B R
BDOLEMH (4 Trains, 200 Hz, 0.1~0.5 msec,
1~10V) wX v »rmb L, ZoWsisg
ARk -Test FIBAFRHRE S 30~70 msec D $ =
L <, 300msec DA LTidilsk L.

—7, FHEEARC L) EXMR X DR
B BITHFREM ORI FIL S X KRR
B ORI X WK L. Morphien 1~6

C. BMITEOILEND

5. Morphine QE{TENER
ERB TR, ks Ml

Morphine DOfTEIWERA % BET 5 LICBWOTT
WETROLBVCHTET LD G\,
A, —RATE) (RBAUTED)
1. Morphine DFIEE:D—ER{FEIDZAL,
2. Morphine #MifiEdk & L CO—THO
Zk,
B. #Fv  &HTE
3. Morphine &EFEDOREA T v F &4
T8I0 Zb
4. Morphine T X » TOE#2 I % HpE
RITE)

mg/kg ¥ Z OFBREHRBGC X D FHE
BIBTHEBRE R OB LIS L.

SRR FRE neuron OREITIE, JETHE
e UCRAIT el e, ST e Lc
RHURER 2 Ave. Zh b O neuron DJF{TH:
spike IXHEERL % 7o VRN EIREHO SR
kY, ARCMEH S, ZOFBES 50N
H%h R T morphine 12 X DVEES 7 WENT X,
nélorphine 3mg/kg DEMFE ST X v, FHHEH
25 OMBEHRITFERWE L. —K, XEEE
FHRIBOT X 23515 R VT morphine T X » &L
Lish oz,

PhE, FA3tvE morphine 73, =M%k L O
R#ZC R\ THEEF D8V neuron @ synapse {753
T EE T, BB ORE Y neuron RiTxt
LS T 5 2 & 2R LA, £, 2K
catecholamine &7 M % & ToF BEHL D SR
B3, TERVHI T 5 IEHERA X D D IXNAREER
KL synapse {ZE I x Lk WIS & R T <
L, BIUEMH X ) RT3 5
MEzxt U morphine iR HERT 5 &
ERRH L.

R ARSR TR L3R D, ek R
BEEATVWDH, 5%, PRMEEOIERER
BT AT, BRI OB LR S fir
BELDD, EHT50EXS5EEBETS,

B & ¥

I. Morphine 30—z TEIOEAL

Morphine Z#)ii¥ 515 & —fRC ERED)
OMERHZ SN D2, BREICX - TE, BERA
b, Thbb, 7y b, ¥, 41X, HL
BXOe M TR, <V R, xa, T&, v
VRICYSTHREL, BEESDS. MEHD
BLNOBECEILEH X VT Y —, S, 1%
R, ESLKAVERLLNDR, HITEFACED
HERERREIE L. S N7z v, Morphine B ZERE 4L D
—RERIE e P DL BT B M EILAT RS
T, FAIEER R,
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I. Morphine Bk & LTO—RITHOE

it

Morphine ZEWiRs 2B EE L 78 2
F. Ty FTEHANDRCETGEROTHE & TR
BRI SG. L TiEe b, Moy L8E
PR SR LA BITCEN LA A, |
i, MO % WEBSSEET B 5. EE
BE, BEAEEE, SRRSO RETENS LN
DX D. AR ENE ARG D TR
EH LR EIN5,

. Morphine &ZEFEORIEF N5V FERGT

ozt

7 v FDOICEMANT v VRTINS XEY
morphine OB A2 RIIGT S, [WREGMGT

£1. v rOfEMFTY MTIIICES
Morphine, Chlorpromazine 3 X ¢t Diazepam
OTTHER @ 1L

Chlor- .
3B EM ORI Morphine promazine Diazepam
RETERSD o wm 5L

L aEnil

Sidmon SRR B ILHIVED 4

=5

222002 e we

ﬁfﬁ R

¥ morphine |3 chlorpromazine [W]ERIZIHTIATR
RO 5 Z LB X LMb T v %, Mor
phine 1 Sidman [F1# RGN D 2340k
ORI ED 50 & [mit ZfAUSHIH] ED 50 &
DIt A= X%, chlorpromazine £ diazepam X
NNXWDY, o & 5 TINCH LT morphine VX
FUSH D% et L diazepam & 13 0% o 72X 0
BT, é“ffli‘|‘?!§'1!‘)lk'H-")W)i}’/zﬁbi [+ e D3 C (1] 0
FATREDTEL Y = v 2 I TT 5 S HRusEE R 1)
b o S D WA morphme X o THER X
o, SRS S e fe b TR B8,

Z® X 5z morphine DA~2F v + 17 B) 1 Al
W, {FE)A 7 ¥~ — 2L X » T chlorpromazine
£ diazepam EVIHINWRENTSE - T D

V. Morphine [k > TUOERINDEMER

78

AT OB AV, — RS DOTER A
BiZhiR & 3 5 EMERTH OIEDMRI LB H DI,
AR LI R DAL & THEN B REDHD
N5, X 5T morphine M X 512 L WERE & 11
5 Wk R R 5 OV, AW O 2
TR & AR THoADTEL S B b
%. Morphine JEIR DR D75\ F/LIAETERIZ V
A= 2 212 X D morphine ZEHIRPAIER T
XBHX5ILTRbE, KEmpoyz2, 3
DRERIT X kA L, morphine & RN
FT5XORME. T ORIEREICIITHEOREE
LA R L COBR 5 v L 6T L, Bk
F OFERTAMCHFT 2. JUSEBLAER
NZETIA S sy, R (R i b
Al i, TREOMHAR (12X 8
FT) v,

Morphine @ 1 [A& (0.5 mg/kg) {EIICHIER
Vo= W LR R S5 &, L BIRNg
RISHRTFT X510, WU WIEIRRITI S
5h 5. Morphine BHAHAFY/L DYAITIE, 1
[ 505 o 72 8 12,000 75 L, 24,000[H % DR
B BbNs, MK A ORE TS 3,200 I v
L 6400[E D K ISEZ B B, T & DRSS
W D 1B 3 5 O D Fo d DA ORI EL D b
DL ¥ bhb. Morphine §3Z D X 5 7RI

DA YA T XA NEN ST
A, b MK LT h P TiER .

b 13

1) Heise, G. A. & Boff, E. (1962) Psychophar-
macologia, 3, 264-282

2) Geller, 1. (1962) The First Hahnemann Sym-
posium, in Psychosomatic Medicine, Nodine
and Moyer, eds., Lea and Febiger, Philadel-
phia, P. 267-274

3) Cool, L. & Kelleher, R. T. (1963) Ann. Rev.
Pharmacol., 3, 205-222

4) Deneau, G. A., Yanagita, T. & Seevers, M.
H. (1969) Psychopharmacologia, 16, 30-48

5) Yanagita, T. (1973) Proceedings of 5th
International Congress of Pharmacology,
July, 1972 San-Francisco, Karger, Basel,
Swiss, P.99-109
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6. U T TOITBREFHTRE
- - Uk, B,

<UWv U (KB, 7Y) BRETEEL, O
HERCBT 58 Thsd. BATRREECED
TR VA, Bk CIREE< Y v U - lE
BREPEX L EICOIEY, BEAGHLHEEIR
BLTW5S, AMRBEEORMMKELRZ 372
T, BEMRERRE VvoT, Tea—L
REAT LY BELPTMBETIER VI E VS
FLHV. L LARKERLTEELDTHASS
. COMBECHEE LTRSS TEDTER
KERDTE RSO ER T TN T
< U FORMEROEKE Sh b RIKDIE
ME % 45 vE délta-9-tetrahydrocannabinol (THC)
T, TSRS ENZSET, e L
THBS LWEEWTH 5. bhubiid ik
i 3R D VAR TR B HS AR D> B B R L e
FR THC otz 51F, & /N oFEic
Wt BERC O WTRE L. '

THC OABEZ~<YR, v b iETHEH
FEEBNFUE, catalepsy FEHIL EOEMHBA B
5%, WETHE, EBRHL L ICHEED
MIEAS L, ERTERMEHSh D, RRpcHE
WFREL, BT L TRBARGERT X 51T
7%, THC o catalepsy ZBE/EA® EDS0 15
v FERET 0.1(0.06~0.17) mg/kg, REENIEST
1.4 (0.7~2.8)y mg/kg, -~ AL TIE 38(L6~
7.6)mg/kg ¢, Fov FDEBTT ALY bi%)#h.
BV T :

5 v biz THC 4mg/kg Dl % ERRMES
5EHTED LTHL (walking back) &5,
BEmc BT 5 (pivot) X ORETEIHES
FT5., FRAEKRE5TBE, EHUEBCHLT
FIL pHhoWnwed, =Y 2% piiEL (mouse-
killing behavior : muricide), zh#&#EBETLE
5X31kssy FAHEELE.

THC w3z 0RETEORE, i
DOBIEEMIT X » TEELWHERLE N Wiz D
T, RE 120~140g ¢ Wistar King A #ffs: >
v bRV, EEFEERE (17— 61 L{E5]
FERK 5, BB 1E THC 6 mg/kg OlFiE

WEEE K WA

5% 30 Bk, B EE L2 o
FER, THC oM SR, LERTHOME
< walking back, pivot 7z & 0 BEFHIL, =i}

» E'J*, EREETFOVThORChRRICHEE LR

. BRI B e ﬁbi%[ilﬁﬁﬁi*ﬂié <HE
L&m@kﬁbfyﬂwﬁﬁﬁTﬁTHC&Qw
MEPLERCER L, $EMETEcIi8
MR S1TH HE2 512 UHT muricide %335
v M ASHERT 5 ot U CERIEE R ci: THC
OHIERE 55594 T muricide #FE T, L
b ZhiE30E M THC 5% hilk Uiz is & o
bz, 7o bRk, ¢
DU muricide DRI X 5 IR Uiz,
THC iz} % muricide 3= 2 %4213 ci

LZNEERNTLES WD, XbhbdDTRYEET
Wchs. it,%a—y%ﬁifﬁ«%awa
BEE LB LN,
| A TWRRBOED T v FEER Y — it ART
THC 6 mg/kg % 1 BIREENEZS L, 0%
00EMIC b 7z » THBBELT-%. +5 &
THC 5. 1 85f4%, 351855 muricide #3853 L
7z. Lo L AV muricide #7735 » Fi3150C
WA Ui, xO%3IGESENEE 2175 &
muricide DFBENIF R4l H0 T, 208 LI
13 muricide #RT S v MIWBEEED, 2R
& THC %54 100 BRlichic » T h & <
muricide ZHHE U 7o B T 5 B,
THC #5#%i13E A C2BIHERL, ZhbiERl
B &5 7 100 BRI 0 7 HikE L7,

THC @ 1 EH51C X » T muricide %35R3 X
517 57Ty b 2BERAER 7 — U5 S ERFE
THID Mz B L, £®5 HI3EE muricide %Y
S Lt. L L15HMOEREEREN » - i
Bre, Mdin2013EHFER muricide %7
T X o, BICHT BB D ERFEE
LERBECBTL, 2PEbELT L L
28, Tk EERIEE IR & O a5
Byskdehhoi. o IR

DL E, BitEhcxt+ % THC ofe Riixsimo
BRI X o THELLERY, 7 v } BHME
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mt Xtz T e THC ik 5 S hic s, Bl
M muricide #FHEL, oo lB DK 5 T
3, INOBEOREMMT 5. BEIRITES
JER IR A E e X S E 2 Bbhy,
(a0 RE L IE5, ThB s sd

D . {bEBRBESEND

7. ELEXORBILERER

B DN L REDSE DRAIHNIC X » T <
BEh5s  ERBRELLMBN TS, bk
ROV Th, FOMRFERD L WIFHEBRR D
SRR BT BT 5 OFH 2> 0 & WifFL
T, ZHhETIEHOTIRE XD L ORI
SRR, S SIS b S AR R R
L 72 19654E 0] & Tic i, I XL oUl-x—v
EAE S e ST Wiz, 205 b CHHIS I
LEETH LA, 195440 Woods 13€/L e 35
DA RORE XM 53 Lo ThROTIEH
Rt m%‘fmﬂa&bfﬂ*'"[ﬁby T R F
DT = 7 — KRNI S 7 r VEEDBR G LTS
ELeR-3-7AsRFAF (M-3-G)THHT &
FIALPIC L. EHIZOHMIMITE/LE XD
SREVERA L LTVAEZ E DR L

H#HLIYGEL e ROERBREH /LT "=
Vﬁmétvbhk%%%,%®$MEbﬁﬁg
LS TR L, ETc X ORI —D
BRSOV AT HRETRVEERE X, T
b DR, e UG O R 2 ARl L e,
FOFHETRME R EREE/L e R OAFERT
SO rFAF, Thhbbilao M-3-G &
Sz, 7w — UMOKEERIT L 7w VDS E
LimEAt 2-6-7/L7mF A F (M-6-G) DI
A RE TS - 72,

F DR M-3-G, M-6-G Zh e DR D&
ﬁvawb,ﬁo%hgwmim@EVOVTW
S Lzt 2V TIDOMRERERIT,
WBWPU@W##R%QWAA@¢¢,mm%
v, A A v (Dowex 50 Wx 4) 35 X O A
4 v AsiinE (Dowex 1 x 2) ORI XV,
HTHRE LB E LT M-3-G Dflidh%
HEEL, »oRIfH#mE LT M-6-G OMEDH

WRC X - CTRET 2 o ki bt

W, XHiFy bekiys THC Oz DX 57

TERMB AR T MEERT O EM5 T LI,
LRAEELMBEEZOND.

Huibk, HE EF A WO

WERECDTHRETHZ L BT E k. 2O M-
6-Glxtrpfke PERIILHDENLEY b, T b,
Ty AR TLELEFEIGHE LThal b
ﬂ”u%w_icf:

HE DO LN LTI 7 A Y B D
Fupmoto Lt B RLoxa, =7 YD
RHBENLE F-3-%/1L7 =1 } (M-3-S) & ¥
[EL, ML Woods Bz ivas4 * OFEIfH
WMTHDHZ Emiish L, ZZRBWTHEELIT
M-3-S g e e R -6-% /1T = 1 + (M-6-5)
AR L, IR ik T AR TR
Lt Lo sevEiagERicn, 1=

23V TiE M-6-S OHFHIEED Hivi e - Tz,
—F M-3-S 2oV TR ERRDOF 2, 4 XiTDW
T,ﬁﬁ%%§9b®@N%%tLT®$m%%

T RHTZ BT E,

TS OFREMNH, Tivbbsrs A
FRe9 /LT = b= AT/, 275D 35 Tl
ADBEMMEIIE L, B icEi~HE Sz
DEER X DEOMEE EH 2 b TER i
M-3-G iz 2T D Woods D#iHE 4 & iz —3d
%, L»L19504: 1 % Y — > Casparis X/l E
F-6-7 /L2y FiZE/NAE F XD 2 R0
bbbz &2l LTkD, FEEKE TS
AFuA4 FRREAVHITE I ) 7F v inE

I BB E RO BB SRR e E 2,
Y ma i S E (R oW h & x
T, R OE A b R FAEROFURIERE <7 A
2\ C Haffner jl:ds X8 hot plate JkT# i L
7z,

DR, WL AREZ 21 M-6-G itk W Tt
%wtzmaihETH®%€W4h,mWH%
DEEVZINTHIS0RE D DFEIRTETEH LD e,
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DWT M-6-S it d M-6-G & i3iTRBEDER
BB EPREINT. BRIPHZELT =/ —
NHIKEEREOIaERTH S M-3-G ® M-3-S iz
DX S iERRRV. 7278 M-3-S o= &
TS T T /L e R DX & [FRE O #EmE:
PRRDLN. B0 M-3-S ik a2k
BERBMTHY, pOELLRFFIRFTLT
BENER TS BN TVHEDT, 3
WRFBHEAL RMEAIRZ D M-3-S B3R5 LT
VAR E 2 b s, BETORERESh
7z.
FIEREMPSEED XD IRV EREEEEZRL
itz Eceal Al ShTtks T, 550

In. 8 ¥

M-6-G 2 M-6-S 23X LD CDHITH S 25, TD
T ERLENTCDEMT D, ¥C TF~<LL
7o, M-6-G %25 v FCEBEMNIEH L, $EmEE
M@ ERTSSBICE L TN M-6-G & L
THETHrEPEZRF L. TOHFE M-6-G
kS RREEINS Z A MAERL, $SEElE
RAOZRBBEFEGTH L BRI L. M-3-G
ERHANCGERL S B EBIERE2E DT C L3
WeDREBE DRIGEENSE VWb D LExLN
fr. ThBDHBIIE/L e X OEBERIZ U,
fitte, KEEORHICT T r—F T B 7mdD—D
DEPDY 252 5 SO THEROBICHIFH LK
AN

8. HRAOERABE —BHEERNRILBMD
Fa—sk, hmEm B OB M R

BEFEDR TV BFREF D% 1T e fpikE
T, MR » E X C Rh2RCELE
%. Allethrin 1 3REFHHIOERSD—>T d %
pyrethrin OFRBEKRT, EFCHALFRAS
NTW5, iRk E  CErEHBINTEY
FEirREIh VW Lnb, RESTETEEER
BIE - 7z. Allethrin 43 fEE 1M
DREZBWTL CDEEE D, OLRES
®5. SENZ ORHFI ORI T 5 ERE
HizonT, LRKRDOTSDOETEE L TR
THizvw. Tinbb, 1) #WREO 1+ vEiEk
TR 2%, BXK, 2) BESROBE, T
b 5.

Allethrin % ='% 7' U 2 1 » O EAHEHHER
1~10M ORETE 25 &, ETREEEMNS
HRFER L, BE—lMc k> TREREYRT X
SWRRD. EHEMOERMIGRATHASL, 20
CEERESRE S, #HIEBAD 2 bTrEd
T55, ZhEFTE - CZEFELSHATLC
L TER. FREZEEFRVETERZEGR AT
EEM S, FLTEDETRSRV. 4 1D
R TIEMENCERLCAE T H 5. Alle
thrin 12 X 5 {ZEFREIREL TS5 LE L
BEINED Qu IXITIFE 03275, BEOEER
AR T, allethrin hCiEER LT X % hid,

REQOEIELEERL ViRXNh 5.

IR D 1 viEgldikic 3T % {EFA % voltage
clamp BT X > TA » DEAMHETHNS &, 20
M DRECEVTROZSOEABR B X h
7. 1) —itEo Na BiiE#Esns, 2) —
D Na BROTEMI R ZLI85. 3) EF
KEfbHHlEhs, 2D 2) XK 3) ~0f
#yx, tetrodotoxin (TTX) 2w TC Na B s K
BRESHTIL LRI TS bLLFANB L
BTESH, ZOZOOERI X » THEEERDOT
BHSEREL T, RETREREMLSSSND X
51Ties, 1) OFERLILAACEBEYERE
Hich T

Voltage clamp D& Ticks T allethrin %
5%, SLiE%®23C L8COMTELIES
&, RO X5 BEPBE SN, 1) Allethrin
X Na conductance 2] 3 % 25, +OEEX
23C x93 8C TR VTIELE»ICELW. 2)
@ Na conductance #JRESMICHF LTI Ry b ¥
5E, O allethrin QI ¥ o TS
HECBET 55, RETHRCX - CEOBE
#E1L < /%. 3) Steady-state Na inactivation [l
fix allethriniz X » RSB HRCEET 5 25,
ZOZEE23C X0 d 8C LBV TIR B2l
HETh5b.
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ik D=0 parameter 25} 3 5 IREREIT,
Wit d allethrin O{ZEAFMERICI W TE
DELVWZ LR ILSHBETES. Thbb, 1)

W%mﬁmkxﬁéhhm%mﬁﬁﬁﬁbfk
D, 2) V&R 3T threshold depolarization
2% allethrin Tk » TX DFLLMKRL, (HEEM
ERAEBTEERLTVS, 3) WD Na
conductance Z 1N X & éﬂk)m [A] UL B
WT b allethriniz X - Tl UTREE & 47

9. BB O(LFHEE L EREE
ROHER, M,

FOlAE LTS EANE, & LT
DM NT 5 DO EIERR TN 54D
LWCARF B Z T EDL. TN OREIE
WFELE & M TH D 2 Epb LR, DT
PRI 7 R R v, T X B R AR sk
f;m B ERNT 5 L v SR Bk S

L RkdEREAE LT OEE X DiBEL T
mm;ﬂgbﬁ%mﬁ< vzl & 5%
70, IERSCE e chitin TR E D IHE
NTW5. Lichd - TREEOREITT 5 iEmE
DBEUREDER D —2 b bhs. EniFlE)
1) & B & T S8V B SR R 0 AR S A A L DR
Bz LFens b E .

LT F 2o mFnc > n T iidliz o5,

A, MEBERERT A

i D R AR I 351 B (5% 13 acetylcholine
X o Tialsbhs.,

1. Acetylcholine MDAZ%5{AD wEHT#)

a, Nicotine 35 X OVF ORHFILE W - it

Y | | SN
X N X H
NT cy oo N
nicotine nornicotine anabasine

IE X D HIE SN Lo THIV IS,

b. Nereistoxine ¥ X ONBILMK « [0fifE L
THVBR BB A ¥ AT ER 5 ks
#% nereistoxine ‘G, T DG EEML T2 5N
cartap PXHFIE LTHWwWBN B, Cartap 1L

FAblES

L, ZOERMERCEWTRESND Z E&R
LTw5.

DX S I FEEE T AR R R, all
ethrin 7213 Cx < LD\ & -2 D R FRREE Hl %
R oA THHMENTE Y, allethrin Tl s
7o X 574 A VBT X BN & R A
ZTHTEELIDEEZLND., ARSI
7z allethrin COWYZEE, —2DET /N — AL
WHZ EMRTES.

e OB & R

CH, CH, CH, CH,

~, 7 . \N/
=

S — lb H,NOCS SCONH,
NereistoXxine Cartap

AT C nereistoxine 122k UTEER FE B+ 5
2. Acetylcholinesterase [H2:%l

a. AT R = A 7 LH  BUCR T X S I,
Il < % %% phosphorothionate & L C{iJ[j Ziv

O
L5, hkRT I kL, EEEFER
%, Acetylchohnesterase DFEYE serine FRILHSH
ML ah, BEREMNHESND.

s

CH0 || ClI,0 |\
:1’—0—©—N01 —5—CH—COOC,H,

CILO |

CH, o~
Parathion ClI-COOC.H,
malathion
’ cio it
ctuo\\l oA, O Yo
A \l’ ZP—0 X
C.l,0 CH,0
’ CH,
CH,
Diazinone Sumithion

B OILE S EELEI O R L A 5 b BB
HBAE L, FHEOMRVDDBEVR LAY DL
Mot a2 L35 T i X » THYR MRSz &
MTXD, 7o& 21X, parathion @ benzene Biic
CH; % 1 7 A L, ester #§53® alkyl ##%
CoHs- X CHa- 1Z{L L7272 1 T sumithion
DWFLEIC 3 B FEHVEY 1/100 Wi 5.
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% 72 H B HEFH B D malathion C B EREA K
EV. D OFETAKRNE T ORBIFEIRE
75, WML BRI RN T*ﬁ;@\@‘ 5T LTk
H¥230LELLNTHS :
b, Carbamate #§ : Physostigmine £ neo-
stigmine 75 FEH L LTCHWSIh A DT L,

CH, OCONHCH,

CHI(CH)),
Isolan Carbaryl
OCONHCH,
OCH(CH,), CH,SC(CH,),CH=NOCONHCH,

Bayer 39007 Union carbide 21149

BART VE=T AL F VR, EHEHTH
1A VLT HESESFARSD 7o/t . Acetyl-
cholinesterase MyEM: serine FFe% carbamyl 1t
THZLEC X - THRERETS.

3. WREEMEEHR

a. FRERRILAN

Opr g TP

pDT 7-BHC Dieldrin

DDT @ p, p fipiaE% -OCHs HicEx 7o -
% D%, methoxychlor & X X+, DDT & RFEEk
%7 >CH-CCl; % >CH- *"

FHTE S E V.
CHNO,-CH; 7 Eie B L THTEEIRARL 2 5
75\, Dieldrin Tf#E SN 5 cyclodiene (L&)
WEABCKRTT BEMESKE L HA LAY EL
ENDISEH-TET . MBEEZBCTRZLH]
W DEEICHE S THRIMakE K, Nat 14y
TR A E AT B b5, DDT i
K* oEEzET 5 B Twa, r-
BHC, cyclodiene ¥z L Cia MR B0 BH S
PRENTWEVWERS WS, —5 DDT L[UT
SHECBT5bDE L.
b, Pyrethrine ¥ X CEE{L&Y (Pyre

throids)

RKARDREHOFEZL 5 £ L T cinerin, jas-
molin, pyrethrin (FNFh -1, -1 2835 5) %
F 7z, ester @ alcohol ¥ D E2TE 4L

217
R\C_C/H CH,
CH,/ SAQ CH,
, \ H H, R
N 7
H CH, c¢-0 Cc=—=(C
I n’ N
0 [¢]
Pyrethroids R=CH, , R=CO,CH,
R'=CH, cinerin— -1 ., —1I
=C,H, jasmolin— -1 , —I
H H .
\ c/ pyrethrin- -1 , —1
/
H
— | Allethrin

B L7223 @ (allethrin 1 D—2>ToH B) 25,
BaFle LTAVYbhTWwa, fmfaiiEo K,
Na* WHEH§ 2 FBEEPTLONDH T &L X »
THROFENAESINS. (L¥HEE EORKET
HD ester HEEVIEBERAMELBRRIT VWO L
FErbhTwd

B. MHESRCAERT % A

TCA g /ERT% b @ iz FCH,COOH %
Z DEFiE A FCH,CONH,, FCH,CONHCsH,X (X
VX benzene B _EHi) 7r L3 5. FCH,COOH
BABEM L THEETH S, amide $HickhE

REHIT S LR OERIREZ D - X5 ik5.

Acetyl-CoA D ft 1 iz monofluoroacetyl-CoA 23
4, oxalacetic acid & & dAEEK I b

.. “monofluorocitric acid %3 citric acid—cis-aconitic

acid DR & A+ 5 aconitase #FHE T 5. B

L TEEROMEER L LT, ERRAERIBRAKT

FAwv 57 rotenone MR TH%. NADH,—
coenzyme Q DREZAE TS Z &b o T

OCH,

rotenone

5. FicAY o+ 53 b ¥piericidin
ABRUCEEZRETS.

OH

CH'OﬁCH’ cH, CH, CH,OHCH,
CH,0 \N CH,~CH=C-CH=CH- CH,—C—CH CH CH C'—CHCI-I
piericidin A
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b {.d uncoupler & L CTix2, 4- P E XTI EIzE . Arsenolysis %7 [iZ
dinitrophenol D iFiE{x DNOC BEVWHNS. L ATP &5k 2 it + 5 fth, KN 3 @0
WEREEN 7r EEER LAWY, L L TRAIEE & RETEh, B4 SHEEEZHEETS.

OH Ll o C BT R 4 DR AN D TR
CH, NO, A & VRS L 2 L. (RS O L CR 4
PbHASO, OALE A E <« OBRECRHIEEZER TS, L
No AL P URBRIBEEE R TR ES LTThbD
: (LS BB TR DD & v AL TR
DNOC PrEh Wi WP RS T,




& ﬁ]

B & & =

L ARSI EALEEL LT 5,

2. iAmiﬂ%wﬁﬁ%@%ﬁﬂé L%H
W&t 5. '

3. FRREE 1 ERLLEVCABDO%ESY
RENBL, BEABICHREL2HV LB
TFETD. REDOBEIIN D » TLLBIEML
HEZEETS, RBARRKFERCEWCE
ﬂﬂiﬂi/\%’x n, %rﬁ%%ﬁ‘j‘ﬁ@”é L MBT
5.

4 FLRILBDOFE, KE&BICHEHRED
BEISR R RE T 5 OB O B ALk
MFEZFTL, BK3LD The Japanese Journal of
Physiology ZiF#3 5.

5. LB, ALOBSCERT 5 FEETH
BREDHANDD b D RS, SHEIIHEHEL000/
DEBRAEL, ¥4k XOEERCEEYRE
FTHZLPTED, FiBARAMSEMEDE %
FF 5.

L, NERE, PIRSEORKREARE LT
FHLO0M OB ZIRIL, KEEOE A © &
21 s T ' o

RUSBRSERSLDHDOH - a8 T, 7
BREASPLHBINKREOBRIC L » TEDBR
5. BHSBDABIKBIND.

6. FLORBCIIFERE, HE%E, YE®
HRBB.

7. FRERALOPEEBRLEATH T,
FHREDHBC XV BEEELARRCHFRBA
PR L CRE S5,

FREASREERLS DR INALTHLED
FEYFHETS.

ﬂﬁﬁéumzwmﬁﬁoﬁﬁﬁ$%ﬁmu
AERIVRADLER2RRBT 5.

8. WERFOHRITHE -
k<.

9. YFERFIIASOMELEBZ I ~HBET
bHoT, REDO—YIOEEZFRS. k&K TH
REYFRHCEHT LT 75 - T EEED

£t - S HEE
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¥ & £ A

B4 44E4 060 KE

5. Lo RERERO—-Bnb 5. ¥4

FREIALBEFHERES - FHELK IV

BERWEL WA TLT 5.
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