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Studies on the Capillary Resistance V
Capillary Resistance in Relation to Cold Stress in Man and Comparison of
Two Negative Pressure Methods for Measuring Capillary Resistance.
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Average values of CR-T and CR-P in each group.
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Summary

In 72 healthy subjects composed of cold-resistant and cold-susceptible groups, two

methods of measuring capillary resistance with negative pressure were compared with
each other : One was indicated by the threshold of petechia formation (CT), and the
other was indicated by the number of petechia (CN). The following results were obtained.
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In the average, CTs in cold-resistant .and cold-susceptible groups were 10.4 and
11.2cmHg, and CNs in the two groups were 6.0 and 5.6, respectively. Although difference
between two groups was statistically insignificant in both methods, it was likely to
suggest that the capillary resistance was lower in cold-resistant group. Since the coefficient
of variation was about three times smaller in CT than in CN, however, CT was considered
a more suitable procedure for studying capillary resistance precisely.

(Department of Physiological Hygiene, Institute of Public Health)
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On the Mechanism of Initiation of the Panting.
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Fig. 1. Apparatus which generates a high frequency alternating current.
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which were anesthetized with 1.5g. of urethane
per kg. body weight.
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Table 1.
The temperature in the rectum and in the preoptic
region of the hypothalamus of anesthetized dogs.
temp.of rectal

date environmental reoptic  temp. diff(zrence
temp. (0°C) rggiof.("C) (°’C) P C
3/ 20.0 36.0 34.5 +1.5
29/V1 26.0 36.8 36.0 +0.8
22/V1 27.0 36.7 36.0 +0.7
15/ 23.0 375 37.0 +0.5
8/Vl 24.0 36.5 36.0 +0.5
5/ 24.5 37.2 37.0 +0.2
15/ V1 24.0 37.1 375 —0.4
19/ KX 26.5 36.6 37.0 —-04
6/V] 24.0 36.5 37.0 —0.5
13/V - 240 37.4 38.0 —0.6
20/V1 28.0 36.7 375 —0.8

B REBREBAL EEECEINS.

i T5 R B & PRIRSERE & OBRIC OV THEL
7z & Z % urethane VESMBEEEOEE & Sz b
WHRE RSB iR U, panting bl zh
WIEET 28B4 L b - R~ EY
RU 2854, panpting#BL 5450 VKR
PREE & IR IRRE & OB xREMMEIC T &
MHSE 2 572 (B2KA).

WRIC11Hiz 2\~ T panting IR D b % HEEH]
EHOREEZHEEL TA B L, REOKRIZD
NTTHET 228, FREMZE 1B TEE IROR

7 X 5 RE.T. 20.0°C~28.0°CDH#36.0°C~37.5C

TZhEEBR: HETZEERETD KR
CEABBLE PO, HLEBROSS
RREIBITNERBELIE L, ZEIMITH
EZERNITHE - TEL Te - 1283, HERIFEEOR
BREBROWMT 2 2b b T —E % 3
xFAEOREZRL 2. HW11IEEO RELR O R
TR ORE L EBROZEFERTHIIE 18
DX5iis. Zhickhif 1.5~—08C O
TREZRRONS.
EBRSAROBRECHE LG WERZE
B b Oz BRI AN ERGEE# B> T T 2%
RCEAMICERBEZ TT 5220 Tb3 eEx
b s . AHERTHROEERNEBERNMROK
BICHE SO RFEEHEMNCERCS Y,
ZLREIMBEFEREEZRBO DAETHS .
Richet2® Sherrington?),Hammouda!3),Vlcek?®

FREBREUCRREEZAEL Ty 228 B0

X O EBREILT U S HRBOEE E —FH Lk -
COTINET TRHEREL TRETTHS.

B. £250MEICL3HRELFRFEEOEL

4 A2 D&FEINRT 5 & EBRRE AR OERE
DERTHEHE->TEETS. EHROEFO
BB EDL LW <FET E T.10C o L&
BlERREPE 1IC AL . LINEROE
R OBME  — R O IR b R BWD b
Nl LHEFEEORE LKES 10C LA
THEIc¥H 1.2°C LR L. BETHERORE
FET.10°C ® L4 ¥# 2°C LR L. K
TR OIRE R RIEE OIRECERE OEE
CHET B L R VBRCRROVEBERTSHS,
RELAEOARIIIIVATHS. :

D XD REREHOEE O BRICHBIL T
A X OIMFREE OFMIIFERE OB E = E 5.
A B IR SRR 3k < IR T A2 & Th b, 2
OREIZ o1 panting O FEIAE b H &
ERFRE O T 5T H 55,  OHANP
WEEIORM I WRT 222 P T52 8%
HY, R ES OMRVEEINBREE D
Hbdd. MU TEOMEMEEIIFEER. R, 168
IEEL 2. IR %2 FICERT B & S2SRIPIR AR 13
U, BB ISR <L <,
WAL T DKL & R B A7 T O plateau © 7y

- #ikk Findlay?Ovbw 37 3 v Fitig) %

PR AN IEIT T 5. T OIRERAIN panting
Thd. LrOERFARBRCEEDO O I~DWTE
5 L0TH . FiEYIL S panting ~ DT
ECERTbNS .

panting FEAERHC B 2 £ ORERERE
2RELDTEOCYE T 3 iR 393+
1.72°C CHWREiL v 11.8°C &<, ETFikko
JREE X 39.7£0.62°C THHEMI X Y 37T°C H L,
EBRZ 38.3021°CeIMERi X ¥ 1.2°CE <,
TRERRISEL O 15 1 38.220.23°C CHMERI L »
1.2°C EvETh Ok, E22RIRET Lo
AT RMEE #REL 4 2 3BEL VA
X XD LRBCET B BERMEr D2,
L OBERRC X b RREER & IR T 5 & KR,
BEFIFES, EBRCETORED LRI HE,



8 FiH——panting F4OBEFiICDOWT

Table 2
Temperature of each portion when the panting was initiated by warming
the whole body of the animal, and the respiratory rate per minute in
panting. The numerals in the brackets indicate the degree of the
temperatures (°C) raised by warming.
* decorticate dog

tine in min, environmental subcutaneous rectal temp, of respirato n}} Ehtis- Jo.
Ty
date till onset temp., °C temp. temp. °C preoptic region rave per min,
of panting in panting C. panting £4£O8BFIC

27/111 35 (10) 39,0 (4,0) 38,0 (2.1) 186-300

3/IV 52 47 (17) 39.8 (3.8) 37.5 (3.0) 3842 (2.2) 264~320 F*Ej? 5%5ﬁ )

5/1v 5 40 (6 40.0 (2.0) 5.5 (0.5)  58.1 (0.9) 220300 1. BRRERICEDBEET

15/1v 35 42 (14) 3845 (1.5) 39.7 (242) 220-300 %@ﬁﬂﬁﬁ‘@%ﬁ?ﬁ(:&(i?%

141 1s 34 (3) 38,0 (1.1) 184-380

20/V1 15 38 (10) 38,0 (0,5) 37,7 (1.0) 154-215 = .

2271 55 49 (22) 38,3 (2.3) 39.0 (1.3) 290 »hiﬁ OD%E%H(@%% %'Bm“‘a‘l

20/71 43 48 (22) 35,0 (3.0)  38.8 (2.0) 210 L T % panting 23RO
average 41,6 £ 2,16 39,9 £ 0.37 ' 38,1 % 0,24  38.4 % 0,24

S )
= 6L | 17 s5 ( 9) $8.0 (2,0} 38,0 (1.0) 37.% (0.6) 266-280 *T"FT:L - T%%@ s b
* 8/NI 14 28 (4) 42,5 (8.5)  57.5 (1.5)  36.9 (0.4) 220310 OTHBINPEIPEHEID S
» 13//:; 10 34 (10) 3840 (1.5) 3845 (0.8)  37.7 (0.3) 210-360 i YK@%@ 7. B
* 13, 30 38 (7) 41,0 {4.2) 40.0 (1.0) 39,7 (2.5) 274 S
* 15/V1 58,0 (0.5) 37,7 (0.6) 280 bA= @TH‘QEBZ’E% &!)/%% LT
« 2991 8 45 (19) 58.8 (~0.4)  38.5 (0,2) 206-246 FROFEmEFELL, HWRT
@

average 35.6 £ 2,84 39,9 11,12 5844 £ 0.56 7.9 £ 0.42 HicEREPBEAL TELITEH
rotal 59,5 £ 1,72 39.7 £ 0.62 38,5 & 0,21 38,2 & 0,23 N
average (11.8) (3.7) (1.2) (1.2) %&%ﬁ é‘fﬁ |9 :Uu‘{[?u L. )jﬂ

W wm\,\mmm

Fig. 3.
Effect upon the respiratory movement by warming the hypothalamus of the anesthe-
tized and decorticate dog, using high frequency alternating current. Numerals
indicate temperature of the hypothalamus. The lower line indicates the time in 3
sec. intervals.

Table 3.
Temperature and respiratory movement before and after warming the hypothala-
mus by diathermy.

before warming after warming

temp. of rectal respiratory temp. of rectal respiratory panting

preoptic  temp. rate per preoptic temp. rate per

region ('C) (°C) min. region ('C) (°C) min.
case 1 37.0 37.5 17 40 375 78 no
case 2 35.5 35.5 24 41 35.5 36 no
case 3 354 35.9 42 41 359 48 no
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Table 4.

Temperature and respiratory movement before and after warming the hypothala-

e mus by heated silver wire.
I BETHEY before warming after warming
REOIENERRE temp. of rectal respiratory temp. of rectal respiratory panting
- - preoptic  temp. rate per preoptic temp. rate per
BCRIETE region (C) (°C) min. region ('C) (°C) min.
EABORFFER  cace 1 375 380 138 a1 380 144 no
MBI ONED  case 2 36.5 37.0 20 41 370 2530 . no
case 3 36.5 36.5 84 41 36.5 118 no
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Effect upon the respiratory movement by warming

both the hypothalamus and the skin of the anesthe-

tized dog. The lower line indicates the time in 3

sec. intervals.

respiratory rate per minute

warming the hypothalamus

o emmemsms——
warming the skin

Fig. 5.
Effect upon the respiratory movement by warming
both the hypothalamus and the skin of the anesthe-
tized dog. The space above the dotted line indicates
the panting.

Table 5.

a7z, Temperature and respiratory movement before and after warming the trunk and
lower limbs of which skin was flaied.
— o
PO B before warming after warming
EEL, HE»D temp. of rectal respiratory temp. of rectal respiratory panting
-~ — preoptic temp. rate per preoptic  temp. rate per
R 1 ToE region (C) (C)  min.  region(C) (C) min.
£ 3 G5 <
FEHIEEL, B case 1 355 355 27 37.0 41.0 44 no
MO BEITIE  case 2 37.7 355 138 38.4 360 132 no
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Fig. 6.
Effect of transection of the spinal cord at the level
of Dp upon the panting which was produced by
warming the trunk. The arrow head indicates the
point of transection. The lower line indicates the
time in 3 sec. intervals.

500 1 cutting the dorsal spinal roots

g

"
8

respiratory rate per minute

(o]

warming the head

warming the lower limbs

Fig. 7.
Figure indicates the disappearance of the panting
by cutting the dorsal spinal roots of the dog whose
panting was produced by warming the lower limbs.
. The space above the dotted line indicates the
panting.

Table 6.

Temperature and respiratory movement before and after warming the head of

which skin was flaied.

before warming

after warming
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Effect of warming the head of the dog whose skin
of the head was flaied. The thick line indicates
the panting.
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Figure indicates the disappearance of the panting by cutting
the both trigeminal nerves of the dog whose panting was
produced by warming the face.

EBRICR® T 528, Panting OFEIEEL

TiE panting FiR O 5 5 WK THORE O L5
REETHL200 ZOHOBEEFREL R LT
Blebize. RORBERC INIERRE R
IRTHOBE L @E»R6TL YT, &K
15°CIe R SHE D YV EBRBHERTROBE
IVBCBELECHEE LD -7z, ZOBRE
EEOLET 3 FRGEBRSERC X VHRE
BEOh 30, SRTHOBEZRCE



i% “FHi—— panting %éﬁi@%}#h’.o%f

BrZ A ThHDEEL LIS, Richet™
Sherrington??, Hammouda!® 3 panting OFF
eI L EBRZ U THRREEZREL T 258 1
WOBERIC X > CHBARFHRE BBV,
5 R B o W TR R O 254k 13 SRR AR O TR
CRRE IO ICEM s L © ThBH. Grant &
Robbins!?), Hardy®), Strom? {3 FKEHK i3 4

2 kR E T 5 & panting BERICTET 2H

BB AL T 52, FAOYEE panting
»E L7 1phx ET. 28.8°C ORES BAICE
LiisaoboT, Z0k) RiEHNEEE5X
fev & D panting T L idiedr o7

S OX b RRECHREES A XO&FET
BT BT &I kY ERIIC panting #BSED
Cor k. EIBIHRT A&, RIE KT, E
IS, GHEGESOWRE O _ LRI TR
Bk cBERT 5. T ORAETER & ANT
2. T ORAOWBSEE EE RR. 1682 WA
. Bl ima g 5 &R ZesR panting
BT 5. FUE» S panting ~OBITE4
QZEREH LD THBH. £ LT panting 072 %
LIPR R E {2k U THIBROEENC X D BT
b, BERICAELND IO 7o JBA 0 R EEED
HIBE & Ak s . % OBREITE I IFREE) I
—3% L CRENICENE, RO WOTERHD
LOTH S, 1L CTHERIRE X RE RR.154T
% - 7. panting RF B T O X O IeAEEE
Foster & Ferguson!?, Lilienthal & Otenasek!?,
Strom?2®, Hess & Stoll!”, Bonvallet & Dell®
LLRDT0BLIDTHD.

panting 6 OB OIS AAFICBEL TR
B BB ROE TR X YT, &5E IR
U Baic BB 2 RICRT X ) &AM OIRER
{Bic A\ T panting #F&T 5. Z OMREREIME
sk Bligh®, Bonvallet & Dell®, Lim &
Grodins2®, Richet?®, Hess & Stoll!?, Vicek?®
EOWELLLTLL—HK L. ZOFHRERE
I, EEERSAHE BRic Anrep & Hammouda®
&' Hammouda!® ORI 7z & 5 I RRERGAT
DEBRICLBLOTHSH . LINERICRKIE
Bk WxET % L panting FEOREREST 2

- &t Lilienthal & Otenaseki® R (% Bard &
Rioch® 2%z iRV THRD, LANEE 2K
FUEEFCIMREENBZ &7 < LT panting
BFLET 5 2 & 13 Dasgupta®, Lilienthal &
Otenasek!®iz X VBTV 5. FhOERT
LZOXH B0 - LIEEERATZED
T BnZ i Lilienthal & Otenasek!® DF
5 X 9 iz Jackson OEBIRBTHDr L I
HES dvicie LB d » 7225, #hidte L ARIEO
FEAEERERCE R LBEHL T 5.
% Pinkston, Bard & Rioch?2t: 4 X 0K REE
P CHEB LR EZ A panting 2 &7 <
oz bMEL TV, RORRTRIOX
5 KIABRAD b hiah -1z,

panting OHLEOHEFICEEL Zh ¥ TOHR
FAHEIL T4 3 iC, EHREENIC O v TRichet®
Z O Blight %, EREOINRIC & - Ta XS
MBSO TH B LT > T 5. HibRichet?®
A X ERBICRT & RRBOBEOC LA ERT
L T panting 2385 O T Z NI FEPEICE - 72
bOE LS 7. L LERHIROREORIE
15 - T, Bligh? @3 T v v OSBRI
CHREOEERHELESLLEFEHRLZL
z 5, BEEIRMLIEC £ < B kL TR
panting PEZ D ¥ B TZ iz KHED L
D r =51, Zhic K UForster & FergusontD
& 5 2 O HERISESE I thermistor \BE T 238 A
L, BHBEAE L -5 2E % EF & ¥ Tpanting
FREESERER, FORTSCHEREBORE
DOLHERH - 722 L HHE B panting OB
BHBEOREO LRI VES LB, L
Ui panting o BIfaic A T B 80l 75 5
BEERL POV TIEE - 2 SERL Inh
5 ir . MEFREEA 2o\ Tk Hemingway!® &
EEOINRK X Y panting AT L2 FKTW

A, T 054 © panting 3RS { FKEHEK

BolbDThHA I HNHRERFLETET ST
RS ERR TS,

M B REEEMIC - » T 13 Richet?® B XU
Hammouda® iz k W EER T T 5. BB
Richet?® iz 4 X 2B EIBEREIEEL L TZ



ﬁHj—-pani‘.ing %E(D%%F?KO‘("(‘ A i3

OEEFINELZEZS 41.7C TELEDOD
panting #8 L =2 &5, ik panting &
WAINEER B2 & i X ViE - - FreE him:
panting ThH ¥V, FREEA X xR X
> Cpanting 3Bl &N 5 b D & FEx o DR
BRICRVCTREBORARERELNL TV 5.

% Hammoudal® 3 i 4 X O£ 50 R EE
BERE O 2B INE, SHELKIEEEE © SHENR © INiE,
L 3WEOTNRC & » TH panting DE? Z
D LRREEA 2T e L FREOEFO AL X
> TR EFEMoKRE L kLT o7z,
FRU Z OERERD 6 E b panting A4 H
BHEEOEEEORIIL X » TS &V T & EHEE
e, il e i iE T ORIV TIRERICRL A
o2 Lk ) R R RIEHEER G B
panting * I RERVTFET 2P0 ThD.

. Vieek®R ' Lim & Grodins?® 13BNk
OINED AT panting FEE S 05 . ULy
U 45 o iR 5 T i SHENIR TR b iz R
REROENZOMD 5> bICFEAT S panting
SESAEBEYINEL, TheflETso & &8
5z &Rk,

Z ® X 9z panting @%EOD&JfFT:Pu@EI?‘ 25
Fe D RZIRF B I RS, e R RECER
VIETEHOERIC LB b0 & LT 5B ESR
RECRT 208G, HROEE L RE»D
O RO HEEEE S {7z 2R EE - T3
PEDCTHLHELPIRL TR, ThbOR
B LR ORBIE RIS T ROERE RL
Twv5. Bib panting 3% ® panting H#E 300
BEELHTWB LI A, EEOIRIC X -
THFRAEL FOOIEEED, HE TR
SRR T 12 B BETEHRIE & 38 » T panting HRIC
BL, IhMBI&Llh- THETELOTH 5.
o T—HOBEZ RO D X 5 i R D
B BCREE»D ORFHOBFED L5

—FLEE B k.
V. & 5B

urethane BBt % M5 L 72 4 X iz -2 T panting
FEOWELTR L. FOREBITETHLE

| 38.3=0.21°C, HEHEHE

WKOBY TH 5.

1. 4 Xic urethane B2 i3 ¢ EBEOE
453 LN I'C HEFCFY, ZOETFO
BEGRRMETHEECZEERE Y. LU
7525 & R RIES OIRE 12 BB O MiF i mm
LIERICEREN S,

2. 2FEINET % LFEEF E 28 T pan-
ting 23%4% %. panting BIAOEFIRE X, =
i 39.31.72°C, F TR 39.740.62°C, HER
38.24+0.23°C TH
-7z,

3. RTHOIMBEO A CREREEL VS
VIRE 38.2~41°C iz 2 T % panting i3 &
PAS v; . ) ‘

4. panting 3% panting HHEOIRE
369~41C Iz EH L TV % & & A~z 28~
49°C DIRBFIB AN 2B Ic X » THET 5.
L TREREELL T LR IE R L
THLHEERCEEROACRBENZHETY
panting REEEEN 5.

HATE O EE O RO 6 R =g
YITS % & panting AFEL 2k b, iR
O HEE O IR O HE 1 BT B+ 5
73 % & panting BRFEEL LS.

LR ofERIC X b panting i35 FARRIF
(panting H ) OEERERL TV 2L &, K
Bicinh - -{BEREIC & > TR - 72RO
WS, HE TREIMERE, R CIIEREMEE
BB %8 - T panting FIRICIEL, ThiB[&
L > TZORRBOEEZRL THBRT IO
ThiHEERENS.

T 18 B 1A, RIATIIRES 2 4% & R 0
B8 e BIEEREGEC, O DRHOSEL BT
7.

x B

1) Andersson, B., R. Grant and S. Larsson (1956)
Central control of heat loss mechanisms in the
goat. Acta Phys. Scand. 37, 261

2) Anrep, G. V. and M. Hammouda (1933) Observa-_
tions on panting. J. Physiol. 77, 16

3) Bard, P. and D. Mck. Rioch (1937) A study of four
cats deprived of neocortex and additional portions



14 7 ti——panting F&&EOEFIT DT

of the forebrain. Bull. John Hopkins Hosp. LX, 73

4) Bligh, J. (1957) The initiation of thermal polypnea
in the calf. J. Physicl. 136, 413 .

5) Bonvallet, M. et P. Dell (1948) Activité du centre
respiratoire bulbaire pendent l'installation de la
polypnée thermique. C. R. Soc. Biol. Paris CXLH,
132

6) Dasgupta, S. R. (1956) Effect of frontal section
through the hypothalamus on respiration in dien-
cephalic cats. Am. J. Physiol. 186, 138

7) Ectors, L., N. L. Brookens and R. W. Gerard (1938)
Anatomic and motor localization in the hypotha-
lamus. Arch. Neurol. and Psychiat. 39, 789

8) Euler, C. V. (1950) Slow “Temperature potentials”
in the hypothalamus. J. Cell. and Comp. Physiol.
36, 333 . _

9) Findlay, J. D. (1957) The respiratory activity of
calves subjected to thermal stress. J. Physiol. 136,
300

10) Folkow, B., G. Strém and. B. Uvnis (1949) Cuta-
neous vasodilatation elicited by local heating of
the anterior hypothalamus in cats and dogs. Acta
Phys. Scand. 17, 327

11) Forster, R. E. Il and T. B. Ferguson (1952) Rela-
tionship between hypothalamic temperature and
thermoregulatory effectors in unanesthetized cat.
Am. J. Physiol. 1§9, 255

12) Grant, R. and M. E. Robbins (1949) Effect of
ethylcarbamate on temperature regulation. Fede-
ration proc. §, 59

13) Hammouda, M. (1933) The central and reflex
mechanism of panting. J.Physiol. 77, 319

14) Hardy, J. D. (1950) Physiological responses to heat
and cold. Ann. Review of Physiol. 12, 119

15) Hemingway, A.(1938) The effect of rate of heating
and environmental temperature on panting thre-
shold temperatures of normal dogs heated by
diathermie. Am. J. Physiol. 122, 511

16) Hemingway, A., T. Rasmussen, H. Wikoff and A.

T. Rasmussen (1940b) Effects of heating hypotha-
lamus of dogs by diathermy. J. Neurophysiol. J, 329
17) Hess, W. R. und W. A. Stoll (1944) Experimen-
teller Beitrag betreffend die Regulierung der
Korpertemperatur. Helv. Phys. Acta 2, 461
18) Kahn, R. H. (1904) Ueber die Erwirmung des
Carotidenblutes. Arch. f. Physiol. Suppl. 90
19) Lilienthal, J. L. Jr.and F. J. Otenasek (1937) Decor-
ticate polypneic panting in the cat. Bull. Johns
Hopkins Hosp. LXI, 101
20) Lim, P. K. and F. S. Grodins (1955) Control of
thermal panting. Am. J. Physiol. 1§0, 455
21) Magoun, H. W., F. Harrison, J. R. Brobeck and
S. W. Ranson (1938) Activation of heat loss mecha-
nisms by local heating of the brain. J.Neurophysiol.
1, 101
22) Pinkston, J. O., P. Bard and D. Mck. Rioch (1934)
The responses to changes in environmental tempe-
rature after removal of portions of the forebrain.
Am. J. Physiol. 109, 515
3) Richet, C. (1898) Dictionaire de Physwlogle 3,175
24) Sherrington, C. S. (1924) Notes on temperature
after spinal transection, with some observations
on shivering. J. Physiol. §§, 405
25) Stoll, W. A. (1943) Beziehung des Hypothalamus
zur Temperaturregulierung. Helv. Phys. Acta. 1,
329
26) Strom, G. (1950) Influence of local thermal stimu-
lation of the hypothalamus of the cat on cutaneous
blood flow and respiratory rate ActaPhys. Scand,
20, suppl 47
27) Thauer, R. (1943) Die Einfluss der Narkose auf
normale Wﬁrmeregulation und das Fieber, zuglei-
ch ein Beitrag zur Frage des zentralen Wirmere-
gulations mechanismus. Pfliig. Arch. 246, 372
28) Vicek, J. (1937) Sur la polypnee thermique reflexe.
C. R. Soc. Boc. Biol. Paris. 126, 637
29) FHH—FR (1959) 4 % @ panting H AR DFFZEERALIC
DWT HAAEEE 20, 1024

Summary

On dogs anesthetized with 1.5g. of urethane per kg. body weight, the mechanism of
initiation of the panting were observed. The results are summerized as follows.

1. When the animal was anesthetized, the rectal temperature fell from one to three
degress C. within forty-five minutes, and the greater the rate of the fall became the lower
the environmental temperature was. The constant temperature was, however, maintained in
the preoptic region despite of the variety of the environmental temperature.

2. When the whole body of the animal was warmed, the critical temperature at which
the panting was initiated was in various regions as follows : the environmental temperature
was 39.321.72°C., the subcutaneous temperature 39.7-£0.62°C., the rectal temperature 38.3-+
0.21°C. and the temperature of preoptic region 38.2:+0.23°C..

3. Panting did not occur despite of heating the various regions of the hypothalamus
inclusive of the preoptic region by diathermy to forty—one degrees C..

4. Panting occurred when the whole body of the animal was warmed to 28~49°C., after

the temperature of the preoptic region had been raised at 36.9~41°C., Panting also began
when the face or the trunk of the animal was heated separately. In the former case panting
did not occur after the both trigeminal nerves had been cut, while it did not in the latter case
after the dorsal spinal roots from D; to Dys had been cut and the spinal cord had been
transected at the level of 1st lumbar segment.

From the results described above, it may be concluded that panting occurs when, under
the condition at which the temperature of the preoptic region (panting center) is raised befo-
rehand, the afferent impulses elicited in the heated skin and pass through the trigeminal nerves
or dorsal spinal roots to reach the center, acting as a trigger to evoke a panting.

(Physiol. Dep., Okayama Univ. Med. School)
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B, (E.P.P) BEEEEz 5 & BEHRER
EMOBELD, BORASL 7E2HERTE. »
U TEERIRED bRy, BT
B RICEREL, Bk r Bk 3 2 B3R
Shiz. &k, WMIENEREOFES» S, Ling
& Gerard®?, Fatt & Katz292), Nastuk$d,
Fatt? OREREIc X » T, BREMICHLES
TohTRTVS.

BRI OGEICIE, Ca 4+ v RLE
THDT L, T TIIED BEENAE KT
X3 ERHERERC X - THEL Tv 52,
7}7‘:36)37)38)’ %33}@%%@%%@# 5%, @@ﬁ%
B CaA A v BETH D EHREL TV
5. Ach DB i34 4+ v B UETH 3D H
LT, 20l O i Ca 4 v OFEERUE
THh BB DTk, Harvery & MacIntoh3?,
Birk & MacIntoh?, Hutter & Kostialth42) i,
B#RE L, Castillo & Katz510, Castillo &
Engbaek!" & 3, Ca & junctional effect i 2w
TRHEHTH 2 Mg OERH» > Zh el
T3,

U T, fk Tk Katz & Thesleff4®) 13545
BEBAEL 2R LRERERTFE, 2hbd
D AEEME  (chemical agent) Th 5 5 &k~
TwW5.

LFRLOKE R RE T, EOMBHEA Y, Ca %
M\ 7= Ringer RHRICE S CBEL TE L &,
TR b ORI, BPFEEE Sk
5 (). chicdEDO CafFv2ETT3
ERBOLIEERBLS.

ek, MEEHEA 2R L PHEAERICAR S
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M : Muscle

oil N : Nerve

Fig. 1.

Bai, EmsACsRTOR (s ).
Hic, HEPERCHEHEAZREL TV
THAD OEHBOET 2B RV EEL TV
HIRLT, »5—2RHHRET 5 &, gy
LOBEBEENMEMEBRLIOERRAL DT,
FH O R X B2 EPEL LD
LUT, RERERARKETHD.

I.%® 8 % &

BB BT ® o B ESEA 2 E L
7=, (Fig. 1) o<, ~ +~— ViciESmE AR,
O ICHEHEARERL T, LTREOoHR
Wi ARk 2 5% T, BHOBHEEBE
Ute. EAZEE;LEIVEEL T, Ca A4V
mEDOREY i { T 54, Ringer EHICA
N33R, BbcERHBORTRL 2. HH
MERECIR L R RBD &L T, BESPHT
Shikborlik.

5B 13, Porter R ES ML FV T
WYPERE 10cm, EHAL30°, MBI, W
Bt 2mm OFRSEREERL .

Rt S LT, AV — v B,
Wit (NTERESE), St FEBCHL 2.

V. % B B #&

(Z01)

TEWmORIc, LEHEHERLREL TS
E, bB—ERBIcE, (Teble 1) i Rbh
B RS b ORBEBEBELHIS N T, HO
PEEREERTR - TLEY . MEETHO
B, MEMEGEBCRSEEI0 S, BMER
B R EETH L 7 ATE ORISR @S, TEYh
CE5Z0OEIFVAELNERP -T2,

Table 1.
The time to block the neuromuscular transmission
by essential oils. (min) .
M. Sartorius M. Gastrocunemius

95 70
58 ( . 75 (28°C)
. 65 (28°C) 95 (28
Olive oil 95 102
97 109
82 (average) 89 (average)
45 95
65 103
Camellia oil 90 (23°C) 105 (28°C)
110 117
77 (average) 105 (average)
60
70
Rape oail 85
90
76 (average)
30d-
. \X\
= *
Z 200 \
3 %
El

ooy x

X X ~——y e
o] .
18 17 19 21 23 28
TEMPERATURE (*c)

Fig. 2.

R, Bific, TOEERESh 2EORH S
BEsh5b L <, (Fig. 2) offic, RRISCT
X, g 256N BRI SN 5 DIRRL T,
R\ 25°C T, FEMSNTHRETShTLE
5. BBEREO RIS 2E0OREIE, b5’
B, BRICEAShIHETH 5.

(20 2)

P, o ORERERL v DT, R
(70 1) RRbAEMML, b5 —EORHRKL
i, MRS > OEBRBEEIRRI ST, HEH
ERRAERT E 72 5. L LT QMR E B o T2k
BCEEN&E L TRS L, @, B
LIS 20 TH 5. Tir—&, MHEYHTHE
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/[
/

Ringer’s
Solution

M
Ringer’s .
o
Solution H

RN s

..... desheathed N.

Fig. 4.
When a part of the muscle as well as the nerve
was bathed in the oil. The conduction of them was
nerve blocked.

RO EOHD, b, HERER O, %
BEEWROr», The b, HECEEERL
T, BEAEISELDOES ) P,
WY B3Iz, ROEBREIT- 2.

Hi5, (Fig.3) ofng, 3EOBEE /Y,
BITHEREZANLT, VXU yoREREL TR
FECRBALRCEIZL TR, HROEH
AN, @R O=Eicik Ringer KK AN T,
103 B HSER CHICEENE 2 52 = 23,
£iR 28°C T, 2003 D BB L Th, TR
EEhE b lah o,

7R, (Fig. 4) o<, RO 2—8T %, ¥
2emicH - THEEL, * OB EEMNRE
THRICER L C, MREOREHE 9SER T
kL T Az,

B 28°C ©, 4Bl -7=23, 2460 200 5
Db - THRBERET SN T, Mo 2H03,
1SR UL ThHTE iz, L Lo
ATIEOAT THEFEN TV 2Ers, DLTh
THERIEZ O b O cfEdthae A L ©, BER
BRPEI SN0 0L 3R LE.

ZOWER» b, fEYEE, BHiRES, e
MIETOLOIEBERT 20 TRAR LT, W
REGESHCHERETH - T, B2 ESC
TEDTH 5.

(20 3)

&b 5 —EORHRIC, MR E I - X%,
P LE Y ML T, Ringer EEDOA->TVD
Ye—VORIETE, Bbic, %el, BE
CEIKEL TREOTHS. THNLWKEE
AT DTH B (Table 2). —HRingerKHK iz AL
L, MEEBCHREL TREDOES I H. #
DOREBERIE T Pl & & 8 O A&f81E, Ringer
EHRIC & % 0T 53R B AL © K i B
T5XH5CTHB. £LU THBBMRKE»S, Z
DREZMERED b, FThebdrWEONkE
AT, EIRICEFCFEEL T 5 WE 228
HEETL &S A, MWE» L OEBEERS
MENTOESOTHRARVLLEEL D,

Table 2.

Ringer’s solution with
which replaced after
blocked by oil.

The time to block
the transmission
by oils (min)

C DRYE &

[ 97 The recovery accomplished

{+)
Olive oil ' 1 93 (+) prompt and complete,
I 108 (+) (2
[ 8 (+) The recovcry accomplished
I 95 (+) promptand complete.
Camellia [ 103 (+)
oil NV 105 (+)
V 117 (+)
VI 127 (+) (28°C)
Remarks : Ringer’s Solution RP, ;NaCl  114mM
(CaCre L4mM
KCl 27mM

Table 3.
The sciatic sartorius muscle preparation was
soaked in an olive oil.

The time required to Solution with
block the transmission which replaced
by oil (min). after bloched.

Recovery

[ 175 Isotonic saline (—)
I 175 solution (=)
I 145 (18°C) (=)
1 140 Isotonic saline (+)
I 120 solution with CaCly (+)
I 370 (18C) (1.4mM) (+)
Isotonic saline
[ 105 h . (=)
o solution with KCl

I 130 (20°C) (2.7mM) (—)
| 183 Isotonic saline (=)
I 101 (20°C) solution with KCI  (—)
I 9 and MgCly
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Table 4.

The time required to  Isotonic solution
block the neuromuscular with which

transmission by an olive replaced after Recovery
oil (min) blocked
I 220
I 260p(18C)
I 160 Isotonic glucose (=)
V40 solution
\i 45¢(22°C)
i 197
[ 35 .
o Isotonic glucose
]I][l igg @20C) solution with (+)
V 305 (16°C) CaClz (1.4mM)
[ 130\, g0 Isotonic glucose
I 105/18C) solution with (=)
M 200 (16°C) KClI (2.7mM)
° glucose with
[ 220 (18°C) NaCl (=)

ZZC%7 Ringer RE 2 7ML TAH L
(Ringert®). BiH, Ringer R &EEh TV 5
% x DAEEYE ORI T 5B R BEL

7z, (Table 3) ofnd Na 4/ £~ T%, KA F

YTebhlT, B CatrvopBicksH
25} oz, T, RIROBEREXHETISh S
BEE, Cafxvpnlinsdd» Calixv
OEREHIETALDOLELLNDH, TOFE
BERECRETHS.

ERNa A X v ORVEREACV DI
Glucose > Sucrose DEEBERS I L HvHh
% (Fatt?), Fatt & Katz?®), Nastuk®), 253
1, Glucose DEEWRWE T, Ca 1 A v O E:
BEL L5 L Ex THERETT- . (Table 4) ©
M, Y Cafxvy, HMEKREEESE
ZENEL ML o, B, FEYEE
KBIKBR» 5 Ca £ ¥ 575 i BBEENH
Hishasl, cohiishnzie, Calxrvi
Lz hid, BERRIKEL TR20TH 5.
Z DK OER» b b, Ca 4+ v OFED
BEMESIESRE. LA Ca 43 v REE
L, EERREKRCER L B T,
MR BEEERTOIBREES0Th 5.

(70 4)

Ca A FVOFEYN, WRATHYEERER
= s N8, Cad &+ v b Eic Bigic,
Raw, BEGERNBIEDRTV3DESS
. s, Ca 44 v REOREBCKERE ¥

. (1.4mM) (min)

Table 5.
Ringer’s solution with
The time required to block which replaced after
the neuromuscular transmis- blocked
sion by olive oil with CaClz T k——_\ed
ime requir
Recovery recover(min)

| 123 (+) Prompt recovry
1 128 (23°C) (+) Promptrecovry
Il 108 (+) 3
N
1o lso (+) 7

- Table 6.
The time required to Time required Time requi-
block the neuromuscular torecover by an red to block
transmission by anolive oil with CaCly again after

oil. (min) (1.4mM) (min) recovery

[ 168 o 7 55

I 124 200 5 100
Table 7.

Time required Time required
to recove by a to block again
new olive oil after recovery

The time required to
block the transmission
by an olive oil (min)

(min) (min)
[ 108 2 21
l]]II ,}gg (20°C) g Recovery with ig
Vo129 9 addition latente 29
Vy 63 2 ' 23

20k, B CaCle 22 TRV T
A, e CaCly & 14mM O#ETIRL T,
ZORCHEHEREAND L, RBY, 5
—2OREYERET 5L, BERBEIREISH
TL %% (Table 5). =z 0&E4 (Fig. 2) O
fErbHET e, METOHELY, W30~
403 OREENEERAD N BTN E D, RER
HEFE 30, MbZEY Rk, Bib, ¥
Hicix Ca 4 X Y RBLETH 55, HBINOD
OTCh, TOETTLREVEEZLND.

iz kiR 7, M CaCl 2Nz 28 A
% & (Table 6) tR#EZRL TRk3. L L,
BUORKLTLEY. Ca A4 v, A
BOBEINEEL TV AICELLND.

(70 5)

AR A, e CaCle 2Nz 72 TIRE L T
FBHOT, FORBERB L LT, #FHo L v Cally
Pz viBicELREZEL TAhk.

(Table 7) o4n<, #HKRE, Bkl ik
TEHBLTASE, 2~30%ICIE, BUKE
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U CRT, MR L THTBRELEw %
DTHBH. Ll BekskKEREERTOT
BT, BERBELZTZOTHS. b,
R —RRREE 52 54, BT
PRz L d SRvOoTh 5. 1EORFEEE
BEALDHBL, WLARVEELLS. b2
aicix, 2 EFERL T, HPEE RL TRB L,
brHEecE, SHEORKTHD T, BiEE
RIEEBEROTHB. ZOEEISKEE IOV T
EAHEZER, 1EORNE&TIE, HiiEeEse
PEBEREDTLDOTH - T, 28, 3 &RjgEks
MESNTHED T, 20oREkicESNE k- T,
BBk ERT. Lrl, FOROHEECE DL
BRISUaL, k& 1M, 1HIESh 5L,
e ORI 1EHRRESEADNEDOTH S, T
BERINE L wbh 38 REONE 27T 0
Th % (Lily™). 705w, € ORsROEEB L, B
MoK, ZoRBHMNERER Seov T,
T OEREG CRERET IER Bk AP - 2.
(20 6)

EEIRE R O, & bA, MR X
Y Ach3ih &, BB L Y, HiE
PEEBTH0THS. Ca S FvIRL A, il
L5, MRGEEATE 0 ¥ OB, L g
Ui D, ZThE IR O TR icEA
THHIC L - T, BERRATHI SN LTS,
WES S35 5. Achid, MERELY
BWMENBD0TH DM, Ca 41 FVRER,
HMOLERD, MR EEM Y THRERES
s 5505, AchBiHIc < { o7
DEEZRERD R, 2 TCHEEE,
b Ach% 52T, FWsh3b08HE, &
Ry, BREIFKESh TREThERL VO
ThB. :

W, B Ach 25z ZEICoOVTH,
Kufflers? ¥, #oM#mmiz Ach ol TR
PR, 107%mol ® Ach #fEB ¥ TH, B
WA, BZCHOmL T, BoEELHR
T3 EHMEL THBY, Nastukb2' 4, B2 ok
UTHOBEEMNEZBZ TORET 28K,
5x10™°mol T % &\, Fatt? 3, 0.5umol/l

Ca 4+ VY RZIC & 5EEMEEROEEFH AT 3 Guanidine DIREEHIZOWT 19

Table 8.
Solution with which replaced after

blocked by the oil. Recovery
Isotonic saline solution with [1[ E:g (18°C)
Acetylcholine chloride 10~ 6mol. (=)
Isotonic saline solution with [ (=) (18°C)
Acetylcholine chloride 10~ "mol. I (—) .
Isotonic glucose solution with ]I] E:g (18°C)
Acetylcholine chloride 107 6mol. (=)
Isotonic saline solution with [ (=) (18°C)
Choline chloride 10™7mol. I (=)

. . " . _ i

Isotonic saline solution with ]]I %_g (19°C)

Adrenalin chloride 10~ "mol.
Blocked neuromuscular junctions would not recover
even when Acetylcholine was applied.
BEORETHS I LHREL TV 5. MBGIF
WOER» L, UREVCHEEOYL, /' 7=2v
DEEPL, TONEREEO AchzitrbE5%
BEY, ZORRIC X - T, BPEERBOT
b5. #EHb, Ringer KEWOTIC, FHEH
EAEZBELTECT, Ach2HTFL T L,
10-°mol DPEEIC Ringer K725 &, Ach
DRIKRIC X 2HPREOFTET 20 Hhiz. T
T, RIS, T ORRIRED Ach® 4t b &
2 TH% &, (Table 8) DI <, fAIH 2> DFHRHE
PEERZOKEDL ARLNT, Achk X288
el otz

OB, HERTLWRERE»D, Ach
RAWENTOEDTHS )b Ach BT E
nNTw3 bR T, BRERIFEI s TL
5T, TOWHEO RO VER, Ca 44
YRZL, MOREERLC, Db, W

CBERBCERT AL 0IETL T, BiRicED

FERzRK»RIhiEhbhveHEr s,

T BE T 2B LB L Tak.

(70 71)

BN RIS 5 0 W E N % Achit ¥ L T,
ERGEROBEY LR s T, HEREERE
Bt 3 b0i, 79— VvERDD (HEE0).

FEE, 77 ~VEELLT,TRAY Y= (F
BHE) 2HvE. Zhid lec DERATIKD
Hiiz 3mg @ d-Tubocurarine Chloride penta-
hydrate 238 &R T 5. H£EWL I/ T=0v
DR (B, #HE) ©0.15% OEE ORinger

9
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7T =P VR, EEIMREKIR
PR THCREREE RS
¥ BHHBIEHOVTE, BeREV

BEHOBHFEL TV, Bbs
T =PV EWEHERCSL D
&, Bio Y ® 3 v KRG
ﬁgﬁro nas. 7‘;};36)37)38), /J\ﬂﬂs)
D\ D k& AR 7R BE T B

20
Table 9.
Solution with which replaced R e Time
after blocked by 0.15% d~Tubo- e°°Vt T required Remarks
curarine Ringer's solution T 0Ol ¢4 recover
Isotonic glucose solution lll E:;
. .., Time required
Olive oil II[ %ig %mxin 1:8L$im(to blocke again)
min M after recovery
Isotonic glucose solution 1 (+) 10min Recovery with
with CaClz (1.4mM) I (+) 13min summation
Isotonic glucose solution :
with Guanidine carbonate III Eig gﬁﬁ:

(1.0mM)

BHic ¥ % &, WEBETHEAORERE N
N5 ETORMS H20~300%0T, Zo0
B CEERET S ¥ A %, Table 9) TRT
Ve CEBT 5 &, EEO Ca RZA I YIBK
T, M oREERERVDR, Ca 44V
Mz s&, WELTHRS. LrL (EREZO
5) &0k REOMELREOTIC, K
ERBERTOTHS. Z 0B THLHR
2z, Ca A AVOFENPLETHHEM!TH
5T, MEOHERRRTIE, KEBEBRERZ
et HHEE, Ca 41 F¥0
BT, 79 —-VIZX - THET
SN E, BaEcE, b
DRI RTBIEZ I fTbh
LT, BliiiRic iEE R %
AEEWYE OFAET BRI T,

The time to block the
transmission by Ca-free
Ringer’s solution (min)

5%, ULrLEREERSTIT

=PV, THHEGHEASEORR
R L C, zoEERERC X - THICEE
PiErBIE2bDEELHEDOTH S (BHE®,
FLIIS, R OHET).

0%, VT =P VRIRREMEHERSES
Ho (BE®), 7 7=oveEAsETd, M
R EN. (miniature E. P. P.) HF&Eo#inz
Rl e (HFBD®D) e b, HESHOR
WICERRIEAE2E O LOTHS.

8T, 22T, ABMAKKT, Ca 4 1Y
B8 2 T AR IR O T & T TR A

Table 10.

* The recovery of the neuromuscular transmission was soon accompli-
shed. at the same time guanidine contraction occurred.

Isotonic solution of 2.0mM guanidine carbo-
nate with which replaced after blocked

The time required to
block again after
recovery (min)

The time required to
recover (min)

. Ca AFxver 7=V CWHE

[ 70 14 50
TAETHL. FT=OViCk [ 38 18 53
2 P 4 il 48 (17°C) 21 57
> TEBEN 58O K EBUREIC V 45 10 70 -
CRHLTorI~voEEiiow % ﬁg ﬁ g
TRBEL =2 (B8, BE0),
Table 11.

R BEREPIKE ST 55
Rz, LA, FTT=2UR
T OEEY LREBESEDZZ L H

The time required to
block the transmission
by the oil (min)

Isotonic solution of guanidine carbonate
with. which replaced after blocked.

Time required

Concentration Time required to block again

5, #hvkoid Ca 4 AFAvRZ 22 rgbl.fanidine ,(t;f;)c over after recovery
X BB, i X % e (min)
e [ 60 5 40

KL Th, 77 = v Rkkns I 65 (24°C) 2.0mM 4 50 -
PEBEERTIES 9 b, TheE 8 5 70

- . e 55 e LOmM 6 15
L, EARBEBERTOESS I 60 -Um 5 13
P I & o 0.5mM i

(2®8)

Remarks : guanidine contraction oceurred during recovery.
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iz, 7=y Table 12.
. . . . . . . .1 Timerequired to
V¥ % & Isotonic solution with which Conceutration Recovery Time requried -
(Tablli-.zi()), B replaced after blocked by oil (mM) or not to recover (min) lzét‘):((:)lé :rg; E?n?ger
. B [ (+)
BHEOWHKEE  HN= C<I§g§ 2.0 I (f") at the same time guanidine
ALTHES. (Guanidine) _ I"\} gi; contraction oceurred.
ULH» L, RE NH 1 (+) 17 28
ey 0=C<G I (+ 20 13
T 5 LR OH 26 i (+§ 17 15
LT, FT= (Carbamli]cHacid) l\l/ Ei; 18 » 15
5 - e 0=C <o : 13 { Recovery with effects
v DRl (Urea) NHs 33 []|I] Eig 15 (of summation )
E-oTRBIB
2~ Itz 5% HN = C<NH2 I(\IHZ l (_)
BLABIBRE 3 15 "V ONH-(CHy-C-COOH I (=)
CHhbn5S. (Arginin) H Il{]’ g:g
LT, Zo
4 CaoHj CoHj
FagEsy G NSGH, 10 i O
) (Tetrametyl ammonium)
RT20LM Nmal 3.9 I (=)
WL T, B (Ammonium chloride) - I (=)
CRESh-BRER L B IiL T30 Th TRZ2OTHDN, LLA, KEEEIOTH
5. %

MR ¢ (Table 11), i 0 BB RTK
BENTRAURERERSEL L. UL, b
B—EOBEEM EThvE, BREIRES L
V. COWRBER, FT=YvEBeALR
5 (8, BED) EFr, GEELTHB.

ZOBEMD, FT =Y OEEE, bOERE
WETBHE, ZF7T7=CVIEELEBLTHRS L,
e, BEREY DKESEHZ L TH 5.

(2?0 9)

7T =P, RERER B ORRY, KR
BErACTLAEOERNEO 0T, /7
=P VLT R E L OB o T
#HatL THa7z (Table 12).

BORTIEL, IAVAIVBTEHWEL Tk
C b, FT7 =2y EERE, —EEOKEERT
0B, INAIVEBTRMAL OREERL, M6
ORERREGRL TRrv., BIbr T =2 v

AORZeMy, BERELKESEIOTE

BT, 7T =P VRO R EOBE R,
WECERAT 2O TR EELD.

FEiz, HN RO BEL ZRZC2OVTHHK
U, CoBAIEEI bR & sk
OMEENIBIcL-T, bAREBERLRL

I, FT=2SvEEbLOR, TLX=rTik
S OB LRL TRAaP -7z, 2L TELRK
TYVE=2DAL e A FVTh, TYVE=T A4
FYTE, RFVREPALNIsh 5T

V. % -

EROVEELBE T, komiks.

1) HMEMMRERZ, fitmicBEET 3
& RS b ORI RIS N B, Z ik,
FHRMEC/ERL Tl 2 b DO Th 7 &, ki
MECERL CEERBTIL -0 Th kv, ZicCa
AXVEMLPORTME B &, BRRET
L ERNE, BECHRE L (3B9) Ca kZ
REOGREFH LA AL T, mNETET 20
T, Ca AFVEBECEDLBITES & vbhE
bW,

2) Ko Cafxv Bl kb, &2
BREENTOTHZPE VI, HOERTY,
Ca RZZBEA XA VEROERTL, £ <Ak
TRENDIME, HOWRTHLHBLHENLTH
5. b % LB OV THE, RO LE
xDERRD BN, ZRETHIC, MHERE X
DEHES 5 AchOBERED v ITiRd T, IR
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FOLORZERETHEWEERE, ko T
WEM (E.P.P) 3B T/NSLmb0h, &

UL BHERLTHE~OBRER AR 2bDLE
Zoh 5.

Castillo & Stark!?), Fatt & Katz2®, Brooks®
BT EMEBYT, Na f4>v & Ca A4
YOFREFHL Tz, Bib, Na £ 3 VAR
HF B L, BRUEN G, MR (miniature
E.P.P) &, EF¥35ihed, Ca 457 H
WU B, SBomREM OfRicE/hE <
b s, REHENC, Z L RN
BT 5. Z0HEMD Ca 4 FvoEEic
TRRMT, BEEEL T NaAd4+y, Ach4 ¥
YOBEIZEL T, MBEREME FHES
®¥B0E. Zirb CaA X VORESZTTCY
{E, i CaAdAv e ThHs Mg A+
YORE %D TY L (Bryant, Lehmann
& Knoefel®), R0 SR EM /& <
o T EEHEHBLTYS. L, £0FRE
DOEAETHLEDEERBP LY &, TOHE
FERFIETIE R v (Castillo & Katz)1®)., L
#> L Ach#s CaeX @Bl CHEERIE b s h
TVBEVIEREL R, RENRIVEOE
RO Mg 4 A v OBEE 2L T
BEBRL LML TVEDOTHS.

MpaNo CaAXvoiix, HL»EIKE
v (Keynes & Lewist)), BiffRic X - T
BBz Ca 4 A v BAD G k3P,
PHLOREBISRVECSTE. b Ca
A F VP, EERERBCERL T, Achgw
REETALOLIEELEEL, LA, MR
X VB Sz Ach % R 521 Bl 0 izCa
AFZVEIWEOLDEELLNS.

b, LR, phIVERoEEREDL
REA—OERE S - T, Ca KSR OME
LSS AR, Achlifiz b s
BECHELEES TS (BA®, 5D

3) M, i ol L TEEHO® -
EEAK, M3 TH-Th, Ca KE
EEAFVERCEA2PHTH- T, &<H
URRiZ, MABEO ST =2V, ZTOEREY

HD2,308008, —RHICERRE & KEeE

LYBEVHIBTHS.

b, 207 7=0v0RiE, /7=Uv
moBsBECRTIhERLRY. Bz h
i, WX, EEPECH . Ty B IR T,
FT=Pv#EIC k- T, HEREEETOT
HBY, TORBEBEERBLIED 5T, B
bic, R VH~ORZELEERY, K
BEPRRE BBl S N B BRI X 2 BHERBZ 5
DTCHB. PRTFT = vBEEEIER. Zh
TEFEOMREHTLLALT, 7=,
SRR L CRAEBE R S L, HN300AL
ERT2EH-T, F7=Cv2040%, &
BEHREiEBIE LD AHERDHZOTHS.
BT b AET, 77 =2 vAKREREE,
FT =P vBEEESE T AR, BETRE
BB, LNTHT =D vPEERPR, HEED
AOE-TVBRETH S L, B, HEEEH
WEhT30Ths.

4) R E, 77 =0 v, AXRcR
EHFEREE LD 20ES 50, P, T
WA TR L, EEEARE & Y T
ZAChOR LD LBDThHIhD, F 7=
VRO AChSEREN 2 FEP D 5BIC X - T
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Table 13

Ach 1076mol + guanidine carbonate of Ca free
Ringer’s solution with replaced after blocked

The time required to

BT RS, WSS

block the transmission
by Ca—free Ringer’s

Concentration Time required Time required to

WRCTH, EFEREERE

solution (min) of guanidine  to recover block again after HEORIC, 7T =S vh, 7
(mM) (min) recovery (min) 7 = P v RESEELAY (Guani-

]II gg (00°C) 05 12 - dine like Nitrogen Compound)
ThoT, £ ORZEBEE (Rece

When a low concentration of guanidine was applied with Ach 10 6mol,
the blocked neuromuscular junction was recovered.

Table 14
The time required to block the

ptor complex) PSRRI L D
S5 AchOEEY, K
PRFEVBTH2HL0THS
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Summary

1) When sciatic sartorius muscle preparatian from a toad was soaked in an essential oil,
the indirect stimulation failed after a certain period of time elapsed. But a part of the nerve
as well as the muscle was bathed in the oil, the conduction of them was never blocked ; the-
refore, the failure should be at the neuromuscular junction.

2) The recovery accomplished after soaking the blocked preparation with Ringer’s
solution was prompt and complete. The same results could be accomplished when the prepara-
tions were soaked in any kind of isotonic solution containing Ca ion. It indicated that the
presence of Ca ion was indispensable and the prerequisite for the transmission of the nerve
impulse to the muscle. .

3) Bloked neuromuscular junctions would not recover even when 10-5mol Acetylcholine
was applied. It would thus be concluded that the release of Acetylcholine from nerve endings
had no influence upon the bloking.

4) When the isotonic solution of guanidine was applied to the preparations, the recovery
of the neuromuscular transmission was soon accomplished. However, at the same time guani-
dine contraction occurred, and after 40-50 minutes the transmission was again blocked and
never returned

5) When a low concentration of guanidine was applied with 10-%mol Acetylcholine, the
blocked neuromuscular junction was recovered. Other nitrogen compounds such as urea and
carbamic acid had the effect that guanidine had on the neuromuscular junction, but quaternary
ammonium ions or ammonium ions produced no effect.

(Department of Physiology, School of Medicine, Keio gijiku University)
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"The Effect of Electrical Stimulation of the Hypothalamus on the Discharge
of Spontaneous Efferent Impulsees by Vagus and Sympathetic Trunk.
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Table 1.
Shows the change of vagal discharge induced by stimulation of the lateral
hypothalamic nucleus or stratum periventriculare hypothalami. Stimula-
tion at a voltage above each bold vertical line caused miosis. + and
indicate an increase of discharge and (), no change.

Ho | stimulated reglon Vagus Volt 1 2 5 8 l10|12 |15 20
54 r-nucl hypoth. 1 msec. right O + + 'H"
lateralls 80 ¢/s Tort o + -H-
55| l-nucl. hypoth. éo’"“;‘: rete 0|0 + +
lateralds ¢, right O O + -H-
56 | r-nucl hypoth. 1 msec. rignt O + 'H’ "H’ ‘H“
lateralls 80 ¢/s Lot olo + -H- ™y
s | 1-mucl. nysotn. |6 mees.| T O|O|+|+
lateralls 60 c/s ~1ght O + + +
r-strat right
54| periventriculare é msec. +
hypothalami 0 ¢fs [ 4 + + #*

No. 74, left right vagus

Phot. 1.
By stimulation (6 msec, 60c/sec, 18V) of left nucleus hypothalamicus
lateralis, the efferent discharges of both vagi are increased. Both columns
are recorded separately. Sweep interval : 1 sec. In the right column,
efferent vagal discharge increased abruptly 16 seconds after stimulation,
when the animal swallowed. Just before this vagal burst, a silent period
of about 45 msec is observed.
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Table 2.
Stimulation of the lateral hypothalamic nucleus at a voltage above
each bold vertical line caused miosis, but the cervical sympathetic
discharge did not change.

No | Stimulated region Sympath Volt 4 1 8 (10|12 |14 |20
69 l-nucl. hypoth. 6 msec. left O O O
lateralis 80 c/s
right OO0
1
3 l-nucl hypoth 6 msec. ofe O O 0|0
laterallis 60 c/s right O O O O
l-nuel hypoth. 6 meec.
74 lateralis 60 c/s lert | Q|0 |0 @] OO
r-nucl. hypoth. 6 msec.
7 lateralis 50 ¢/s left IO O O
l~nuel. hypoth, |6 masec.
7 lateralis 50 c/s left O O
Table 3.

Shows the change of cervical sympathetic discharge induced by
stimulation of the ventromedial or po:zterior hypothalamic nucleus.
Stimulation at a voltage above each bold vertical line caused mydriasis.
+ and 4} indicate an increase of discharge and O, no change.

No | Stimulated region [Sympath. Volt 4 16! 8w]|12|14|28]18
1ght
68 r-nucl. hypoth. 6 maec. T8 O O O + .H-
ventromed. 40 ¢/s lert +
68 l-nuel. hypoth. 6 msec. left O O O + + + "H‘ ‘H‘
ventromed. 40 ¢/s right ‘H’ 'H‘
3| Tonuel. hypotn. |8 mu}c. right O|0}|+
posterior 60 c/s
left OO0 + +
left
ng | 1-pucl. hypoth. 6 msec. . + +
posterior 50 c/s rignt +
No. 68.! left truncus ‘ right truncus
° . sympathicus sympathicus
before I % S
stimul.
stimu-
lation

after
stimul.@

80 c¢/s

50 v I'
(A AR A R R A

Phot. 2.
By stimulation (6 msec, 40c/sec, 16V) of left nucleus hypothalamicus
ventromedialis, the efferent discharges of both cervical sympathetic trunks
are increased. Both columns are recorded separately. Sweep interval :
1 sec.
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Table 4.
Shows the change of vagal discharge induced by stimulation of the
ventromedial or posterior hypothalamic nucleus. Stimulation ata voltage
above each bold vertical line caused mydriasis. + and - indicate an
increase of discharge and O, no change and —, a decrease of discharge.

No | Stimulated region Vagus Volt 2 5 8 {1012 {156 | 20
g o [+ [+[+
57| r-nuel. hypoth. (1 maec.
I ventromed. 80 ¢/8 | 14p¢ O O
1-nucl. hypoth. 1 msec.
87 posterior 80 c/s | left O O
1
59 l-nuecl. hypoth, 1 msec. ort O + +
posterior 80 ¢/s right o) + +_
r-nucl., hypoth. 1 maec.
8o ventromed. 80 ¢/8 right o] [¢] + O +
1l-nuel. hypoth. |1 msec.
0 vantrmgg. 80 c/s | Tieht 0|0 O 0|0
r-nucl. hypoth. |1 msec.
63 posterior 300 ¢/s right O b O
right
65| r-nucl. hypoth. |6 msec. & O © + ‘H—
ventromed., 80 ¢/s left o +
left — —
65| 1-nucl. hypoth. |& msec. 0|00
ventromed. 60 c/s right O
r-pucl. hypoth. |8 msec. )
66 posterior 60 c/s right O O + + +
l-nucl. hypoth. |6 maec.
66 posterior 60 c/s left O + +
r-nucl. hypoth. |6 mssec.
8 ventromed. 60 c/a | Tieht 0|0j0 +
l-nucl. hypoth. |6 msec.
76 posterior 50 ofs | teft —| OO
right truncus
No. 76. left vagus sympathicus
before | e L v
stimul.
stimu-
lation jpd

after §
st imul . f

60 c/s 50 pv

EAAAAAAAAAAAAHI

Phot. 3.
Shows a case that stimulation (6 msec, 50c/sec, 10V) of posterior hypotha-
lamic nucleus caused a decrease of vagal impulses (in left column). On
the other hand, an increase of cervical sympathetic impulses induced by
stimulation of the same region is shown in right column. Sweep interval :
1 sec.
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Table 5.

Shows the relation between pulse-duration, {requency and voltage of square wave
- applied to the hypothalamus. In left table the increase of sympathetic impulses
induced by stimulation of the ventromedial hypothalamic nucleus and in right table
the increase of vagal impulses induced by stimulation of the lateral hypothalamic

nucleus were examined.

r-nucl. hypoth. ventromed.-—p T-truncus

r-nucl, hypoth. lat.-—> r-vagus
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18 D SR AT JE Al
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Phot. 4.
Shows distal view of left hemisection on the level
of the nucleus motorius n. trigemini of rabbit 82.
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Summary

Change of the discharge of spontaneous efferent impulses by vagus and cervical
sympathetic trunk induced by the electrical stimulation of the hypothalamus in rabbits
was studied under urethan anesthesia. The results were as follows:

1) By unilateral stimulation of the lateral hypothalamic nucleus or stratum periven-
triculare hypothalami, the efferent discharges of both vagi were increased, but those of
cervical sympathetic trunks were not changed (See Tables 1 and 2).

2) By unilateral stimulation of the ventromedial or posterior hypothalamic nucleus,
the efferent dischages of both sympathetic trunks were increased, and those of vagi were
decreased (three cases out of eleven), not changed (four cases) or increased slightly (five

cases) (See Tables 3 and 4).

3) The duration of sympathetic after discharge resulted from stimulation of the
ventromedial or posterior hypothalamic nucleus is very brief as compared with that of
vagal after discharge resulted from equivalent stimulation of the lateral hypothalamic

nucleus.

4) The pathway descend from the lateral hypothalamic nucleus to the vagal nerve
still decussate partially at a distal part beyond its supramammillary decussation. But the
pathway descend from the ventromedial hypothalamic nucleus to the cervical sympathetic
trunk does not decussate at a distal part from the midbrain.

5) In the experiments, the efferent vagal discharge increased abruptly, at that time
animal swallowed, and prior to this vagal burst a silent period of 45-53 msec was observed.

6) The relation between pulse-duration, frequency and voltage of square wave applied
to the lateral or ventromedial hypothalamic nucleus was examined (See Table 5).

(Department of Anatomy, Usaka University School of Medicine)



{J. Physiol. Soc. Japan (1959) 21, 34-42)

RRIDVDBMED O£ B 2 B9 W L 612337:59.3%5

Physiological Investigation on the Longitudinal Muscles of

the Rabbit's Small Intestine.
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Fig. 1.
Movement of the rabbit’s small intestine recorded by
Trendelenburg’s in-situ suspension method.
A :Normal. B: Immediately after the death. Rabbit:
2.3 kg. R. T.: 20°C.

Fig. 2.
Time courses of the movement of the strip of ileum
in the oxygenerated Tyrode's solution (38°C).
A : Immediately after the suspension in the Tyrode’s
solution. B:20min. after. C:30min. after.

TR E L. BERED3SClcbizizdl
Tyrode HiC A, IBEREHZAEMRICR THE
WhE, Zhalfo kicow, BRBHEL
CRfTieh 1~2mm, BX 10~20mm /NG
Fateil Uiz,  O/NEF % 38°C @ Tyrode %
FiZAN, R THRBLEALRRS, BEXE
XV EEN R RS IR U . AN A
b BEEINEHN 0.6g, HEARFTOIAZIT 5.5 5
Thoi.

N.x & # 2
m%ﬁﬁ%ﬁﬁﬁﬁmoafﬁﬁ%%ﬁbf



%m——%%¢%ﬁ%%o§@#%m% 35

1L, BLwod bixzro#EBhizmy

THRIBAITH 328, —RITHIS0DEET
B & REE B — s HIARE BN 7 - T
5. INBB R OMARE CEEICIT
T EENT I b v A, 1~2mm
OmiET 5 LHEEZCE—RERE
SRR IHEES X oItk B (B 2 K.
COEREEET S (33XA) 38°C
OWIRT TR SHOEPEE L T 5.
BHEO BT & T & @ oREHIG T
B 5. BEP b ROBHEE COBICIEI~
2ROFIEIAR D B . Z O RIS
—BEEOT TRH 20 EREE L
T, & ORI OBGEE R L T
Flwmb, ZOBRERBEORERORLE
KORBEETH 5 L ELbND . BRI O L
ST L CHERL S N/ NB R OB B —in /NG
TEE S O FeA 19 T g & R4 L T AU &
MR 2T 5.

A BERIHE=ER

Hllik & L RS 3 4 v O B—BETE 2 v
7. WY 5 & & /NES A 2 Tyrode JEHEIC
HommiEE e, EERRERGE v T2
PR oOEGCHIEL L. BRIT/NMED
B OO IEIEICE 0.lmm O HEk B
U, BEBRIEC/MNEGR 2 Ifics iz,

1. #istEm

HEARPGE IR i — e BB RE T H Y,
38°C O BHERE TR 5 F0 A 2 T 5581 7s
PiaThrZ hb—CBiETHE LB
L, I TLlOo0WEYRE « OHICE—DER
TR & Iz T & ORSEE 5 EABtE 0 25k & 38k
Liz.

IR R & iz, Rl REE iRy TS
&, MBS ETRAOBLL Rbhiv (38
IA)L U2 U & OlRE ORIECE BHRER,
ROMEETIc Nz 3 &, IEH OBGEER & 1350
i, TEZORMBEICHIE L IGERES (83
R B). #did & OBGEZ Ok O Ha OIRIGHE
Kb - T WMMER LIFRZLICT 5.

W-EREE BiEe U CUBRO &I RT %

Fig. 3.

The effects of the single break induction chock on the
fundamental contraction.

A :Stimulus delivered on the ascending phase, without
extracontraction. B: Stimulus delivered on the descending
phase. Ex : Extracontraction. Intensity of the stimuli:30V.
Coil~distance, 40mm. Time:1 sec.
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Fig. 4.
Change of the ecxitability in the relative refractory
phase.
+—e—e : Latency, ordinate in the left side.
a—a—a: Threshold value, ordinate in the right side. -
Abscissa : Stimulation time in the descending phase.
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Fig. 6.
Tonic contraction caused by the strong stimulus
delivered on the ascending phase of the fundamental
contraction.
A : 128V (coil-distance, 75mm). B: 180V (coil-dis-
tance, 40mm). Time :1 sec.

Fig. 7.

Influendes of the strong stimuli upon the tonic contraction.

1) Strong stimulus causing tonic contraction.

2) Stimulu sdelivered on the pesk of the tonic contraction.
Ex : Extracontraction.

3) Stimulus given on the middle of the descending phase
of the tonic contraction.

0k 4) Stimulus given on the end of the descending phase.
Tc: Tonic contraction.

T 1 1 T 1 T
0 20 40 60 80 10 1207V
TFig. 5. 1.

1. Relation between the heights of the extracontrac-
tions and the intensity of the stimuli which were
given on the middle of the descending phase.
A : 6V (coil-distance, 120mm). B:85V (coil-distance,
80mm). C: 120V (coil-distance, 40mm).
I1. Diagram of above relation. Ordinate : Intensity
of stimuli. Abscissa : Ratio of the heights of extra-
contraction to the heights of normal fundamental
contraction.
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1. Acetylcholine Q& &
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& 37°~38C ic—=EiL L, ‘HRFM’ 107, 1075
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Fig. 8.
Apparatus for the change of the temperature of
the bath. A: Thermostat. B: Double wall thermo-
stat. C : Beaker. M : Strip of the small intestine.
T : Thermometer.

Feriod
Sec.

25 |

Fig. 9.
Relation of the period and the amplitude of the
fundamental contraction to the temperature.
o-o-o : Period, ordinate in the leit side.
----- : Amplitude, ordinate in the right side.
Abscissa : Temperature.

Fig. 10.
Influences of rapid raising and lowering of the tempe-
rature on the fundamental contraction and the tone.
A :From 38.5°C to 44.0°C. B:From 38.5°C to 33.0°C.
Time : 6sec.
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Fig. 11.
Effects of acetylcholine. A : Dropping of 0.2ml of
Ach 1075 (concentration in the bath, 4x1078), B:
Dropping of 1.0m! of Ach 1075 (concentration in
the bath, 2x 1077, Time : 6sec.

Fig. 12.
Effects of adrenaline. A : Dropping of 0.5ml of Ad
1075 (concentration in the bath, 107%). B : Dropping
of 1.0ml of Ad 1075 (concentration in the bath,
2% 1077, Time : 6sec.

Fig. 13.
Effects of acetylcholine and adrenaline. A : 1) Dropping
of 1.0ml of Ad 1074, 2) Adding of Ad 107%. B : 1) Dropping
of 0.2ml of Ach 1074 2) Dropping of 4.0m! of Ad 1074
Time : 6sec.

e v X5 LR O Ach BEEZE X

1075 ® Ach 0.1ml (FERHIEE2x107%) T
FERAEEC T L Y, BUERRUEEO L
WSO S BUE S v s, 107° Ach 0.2mi
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Ach Z3EIL T H % D B RL hisv s,
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T5 L HBUAChKERTA XIS,

2. Adrenaline Q&

Ach 04 & AR LT Adrenaline (Ad) ©
WEE R )

1075Ad, 05ml BT (ZLamhispE10™") i
EERIIET 3 5 2%, EAE o I 3 28 46
Bbhiv (BB12KA). Ad BEEZFEICED 3
L7 s THEROMETEFN L 2 Y, BUE
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B). LALZOEEMEL T < & HHHZR
REOBGEERI A BG L, BT mICRS.

3. Ach & Ad LDBIE
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EREE-Tv5E i Ad OEERE (107,
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FERLTCY 250 TRREVIEERLTVS.
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Summary

The slender strip of the rabbit’s small intestine which was 10~20 mm long, and 1-2 mm

wide along the longitudinal direction continued the regular rhythmic contractions for about

10 hours or more, in the oxygenerated Tyrode's solution (38°C). The author named this

regular movement of the longitudinal muscles “the fundamental contraction”,
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On the fundamental contraction I examined the effects of the single break induction
shock, the temperature, acetylcholine and adrenalin. Results obtained were as follows:

1. The ascending phase of the fundamental contraction was the absolute refractory
phase. The descending phase was the relative refractory phase. The effective stimulus
applied on the descending phase caused the extracontraction. .

2. When the stimuli were delivered on the same point of the descending phase, the
heights of the extracontractions were unaltered to the intensity of the stimuli. It may be
considered that the longitudinal muscle of the small intestine obeys the all-or-noting law.

3. On all points of the phase of the fundamental contraction the strong stimulus
provoked the tonic contraction accompanying the fundamental contractions. The threshold
value of the stimulus which evoked the tonic contraction was usually much higher than
that of the stimulus which caused the extracontraction. ‘

4. The amplitude and the period of the fundamental contractions changed according
to the temperature of the Tyrode’s solution. In the region around 38°C the amplitude was
maximum and the gradient of the period change was minimum.

5. The rapid lowering of the temperature lengthened the period of the contraction
and raised the tone. The rapid raising of the temperature shortened the period and fell
the tone.

6. Ach raised the tone and shortened the bp.eriod of the fundamental contraction. Ad
fell the tone and reduced the amplitude of the contraction, but never changed the period.

7. When the tone had fallen and the fundamental contraction had disappeared by
adding Ad previously, Ach raised the tone and started the fundamental contractions. On
the contrary, when the tone had been elevated by adding Ach previously, Ad did not
cause any effect on the tone and the fundamental contraction.

8. It is thought that in the longitudinal muscle of the rabbit's small intestine thefe
exist two components which cause the fundamental contraction and the tonic contraction.

(Department Physiology, Fukushima Medical School)
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The Splanchnic Innervation of the Cardiac Sphincter.
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Fig. 1.
Effects of cutting the greater splanchnic nerves on the cardiac motility. Dog (7kg); unanesthetized and
decerebrated. Tracings are from above downwards cardiac motility and blood pressure recorded from
the right femoral artery. Arrows show the moment of severance of the left (A) and right (B) splanchnic
nerves respectively. Time marks 3 sec. intervals. The bilateral section of the greater splanchnic nerves
produced the remarkable augmentative effect on the cardiac muotility, while it produced a transitory
rise followed by a long lasted depression of the blood pressure.
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Fig. 2.
Effects of stimulating the peripheral cut end of the
left greater splanchnic nerve upon the cardiac
motility. .
Dog (9kg) ; unanesthetized and decerebrated. Tra-
cings are from above downwards blood pressure
recorded from the right femoral artery, cardiac
motility and signal of stimulation. Time marks 3
sec. intervals. The remarkable inhibitory effect was
produced on the cardiac motility, being accompanied’
by a rise of blood pressure.

Fig. 3.

Effects of stimulating the peripheral cut end of the
left greater splanchnic nerve upon the cardiac
motility.

Dog (8kg) ; unanesthetized and decerebrated. Tra-
cings are from above downwards cardiac motility,
blood pressure recorded from the right femoral
artery and signal of stimulation. Time marks 3 sec.
intervals. The augmentative effect was produced
on the cardiac motility, being accompanied by a
rise of blood pressure.
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Fig. 4.
Effects of stimulating the peripheral cut end of the left greater splanchnic nerve upon the cardiac and
pyloric motility. Dog (12kg) ; unanesthetized and decerebrated. Tracings are from above downwards cardiac
motility, pyloric motility and signal of stimulation. Time marks 3 sec. intervals. A :No effect was

produced on both cardiac and pyloric motility.

B: After applying 124 nicotine-Ringer solution to the

celiac and superior mesenteric ganglia the augmentative effect was invariably produced on both cardiac

and pyloric motility.

B rHlEbhs.

b ORHBEER S b AHT 5 NIE
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Fig. 5.

Effects of stimulating the peripheral cut end of the 7th
thoracic ventral root on the cardiac motility.

Dog (12.5kg) ; unanesthetized and decerebrated. Tracings
are from above downwards cardiac motility, blood pres-
sure recorded from the right femoral artery and signal
of stimulation. Time marks 3 sec. intervals. The inhibi-
tory effect was produced on the cardiac motility.

OTCE R WM T B 1 2B Tl v,
T OTCHERIEIEEE 7, 8, 9 MIBEARIC BV TR
b, LaALads 2 OERIEENICED
g, 0l 2flics et b e T &k
.,



Fig. 6.

Effects of stimulating the peripheral cut end of the
8th thoracic dorsal root on the cardiac and pyloric
motility.

Dog (15kg) ; unanesthetized and decerebrated. Tra-
cings are from above downwards cardiac motility,
pyloric motility and signal of stimulation. Time
marks 3 sec. intervals. The slightly augmentative
effect was produced on the cardiac and pyloric
motility.
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Summary

In unanesthetized and decerebrated dogs the influences of electrical stimulation of the
splanchnic nerves and the spinal nerve roots upon the cardiac motility were studied. The
splanchnic nerves were exposed retroperitoneally and the peripheral cut end of one divided
splanchnic nerve was stimulated with induction shocks. In some cases the splanchnic nerve
was stimulated after applying 1% nicotine-Ringer solution to the celiac and superior
mesenteric ganglia. The results were summarized as follows:

1) The bilateral section of greater splanchnic nerves produced always a remarkable
augmentative effect on the cardiac motility.

2) The inhibitory or augmentative effect was produced on the cardiac motility by

* stimulating the peripheral cut end of the greater splanchnic nerve. After applying 1%

nicotine-Ringer solution to the celiac and superior mesenteric ganglia the inhibitory effect
was abolished, while the augmentative effect intensified.

3) The inhibitory effect was produced on the cardiac motility by stimulating the
peripheral cut end of the 6th, 7th, 8th and 9th thoracic ventral roots.

4) In some cases the augmentative effect was produced on the cardiac motility by
stimulating the peripheral cut end of the 7th, 8th, and 9th thoracic dorsal roots.

(Physiol. Dept., Okayama Univ. Med. School)
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Guanidine ¥ ¢ Tetramethylammonium (C & %
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The Repeatitive Contraction of a Toad’s Skeletal Muscle hy Adding
: Guanidine or Tetramethylammonium.
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(Tsursumi—Tokihiko « Masupa-Shiro) *
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25k, TOEBEMZOKKRT/ERL T, K
HPkEEr B SEABEHEEL T, L Ach
TifAL ORFRIER L RE R0, TEATRE
MRICE RS Es L, FHABrESE?
Bicow TR, ZLDALC L > THRESHT
3% (Cowan & Ing?, Cowan & Walter®),
I, # 120), FiFLarramendi, Lorente de
N6 & Vidal®® 1%, = ORE® & 15%'1‘3 U
* BEISHAAREEREEYERE
(FEFI334E 7 H19H %A1

<, Na A #VORRIC L ) WEEDETFL =
i O RIS L T, 2 OHEBIEETLD TE
BORECHKESELLOR TEA A xv e
T=PvAFvRh B LR, &b ICTRRERE
D A BHECHENELZZDH O, FT=
YAFVTH-T, B&C i, TEA 4
FYREBRTHB., ALEARTve=9 s
FVYTHhD. 2HEL Tz, Deck® 3, Na
AF VeI Y T=2v A v, TEA 4
F v NETR B WHE T b 5 & BRI T
HER R [T > Tz,

7T =P VIR0 TR, R0 2, EEITER
e, Ze5x5e, BeREREERESED
LEBATVS EEz, Gaddum!?13, 0.22% D
7T =V RSN ERSBC S D L,
B RBEER BB Z LR TS, B
(1955) &, 7~V TMBL FK, 7=
vy E S CTHERNRET Y &, T bR
5 Antidromic #/EEEHRS RLON S HEER
RTwB L, BE® X, F7=>v%, TEA
L EEHRORIGHE R L C, i REBUE
PRTHEEREL TS,

Lbf, 27 =ove, TEA &, A
wEz B l, WHEERAUMR, VXSV,
BREBERGCRALNSDTHD. £ZT, Z
o OABEMENR, REREE AT Licow
<, FOREKET 2 2MAERDZOTH
5.

1.8 B 7 &

EOoBTHLIMEREIHELRLBY . 77
= PV RREBERUEREY v, TEA i,



i « ¥ ——Guanidine K ' Tetramethylammnium {2 X 3§ © KEIFEIC W T 51

7w n¥E LA TEA 2T
WNEER bec fir D v +» — VIREAS

Table 1.

When guanidine carbonate or hydrochloride was add to Ringer’s

solution which bathed an ercised skeletal muscle from toad, repeatitive’

EEANT, HIHEAREZEREL
BET. ME~oOREx, H—

contraction occwred.
Guanidine hydrochloride

Guanidine Carbonate

Concentration A
ARk %, BINERHE FB8EE  of guanidine Latent  Duration of Latent  Duration of
¥ 10cm 60°) T5%, HIEREm period Contraction period Contraction
B 0.49% 2/ 48/ 55/ 66'
FA% (EHZmm) 2EH7. 0.3% 2 30 63/ 1 15 78/
=5 8 — 0.124 3 30 81/ 1/ 30 85/
77— VALLTETAY Y 005% 3 40" 86/ ¢ 154
U (FEHIHE 5. Zhix 0.02525 317 20" . 299/ 24/ 305
(FEEH) EES. oh 001752 (=) -) (-) =)
d-Tubocurarine chloride penta-
hydrate 3mg #% lec OL&ERRYE Table 2.

KICEPLTHB (7=
B TEA iR L > TEABOK
Bk UT 77 = 2 YIS,

After the guanidine contraction was over, the mnscle fibre did show
the salt contraction when soaked in isotonic saline solution.

Guanidine contraction Salt contraction
. e

Latent Duration of Latent Duration of
TEA s & We3). period contraction period contraction
' 0.4% v 30 75! 1 sox
" “x/0 . 2 7 /
. =ERm® Guanidine 1 2% 8 o L0 more than
carbonate o 05" 77! 10"
(20 1) 0.2% 1! 80" 67' 5 50
Lo ! !
TTP_OVOREE, /7= Guzgnidine gg/: ﬁ/ gg: m°"§‘bg‘ an
PR carbonate
SVINiEE OBE 2 00 27 20
W7 T7T=CvBIW, RB7 7=V %, Table 3.
0.42; DIEREH S ERFERL <f1< & (Tablel) Time required
DFEIZ, KEIC/ T = « Ringer[ RIS I B Lat?n; Duration of E‘Z,féﬁi‘fgﬁe
BLThD, /7= vPEErEaTB0 R periof contraction from Inerve to
’ ’ ] mnscle.
B UTL ZEWET) b, 2077 =2V 7 5on 663 185
O, g UTFD.Z L %, FEiCEHE 9’ 30/ 815/ 185
D, R T B FEE G ent & 50 715/ 125'
BLTRLDOEADNS. LT, HB—ED raction 5 501 610/ 120/
. N 5 40 400 170
BE (0.01752) Ll EicfRT 5 &, K&, [@6 4 50" 680/ 165'
OrT=PvRERALNELS RS, LT, %?% %p ﬂg
FT =2, RBETL, BRETL, A Guanidine 3’ 35/ 62/ 102/
. . contraction 9 30" 75' 80/
AT AERE, B2V RVETHS. o 5O 66/ 96/
2 20 30/ 80/

(20 2)

STy IRKE LR & OBk

049 © 77 =+ « Ringer ¥ % A\ C,
77 = O vIERENRT U BiEA, HRES
T, R®L Tad e, BEERNKICST 5. EE
i, Na A& ¥ REEHRECH T, FER
WERETOELD, —B7 T =Y VIEOK
FfEA R 0.7%NaCl BRI ZE T % & (Table 2)
ORI B UK EREREE 5 0% Az,

a7, [ BT, RBEOFRLZLD.Z

b, HENCECRETHY, 2L T, HiE
ETEDO L Z BEFCECDOTHS. L)
A, TECESERL CEs ke 3, &R
WREPES.
(2d 3)

TTZUVIRMRE, EREoBERNKICHY
23 d:3

AETHERT G EEHL T, ZOLEME0.7%
NaCl ¥RicAh, Flze 04% ER7 7=
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Table 4.

After the guanidine Contraction was over, the muscle fibre did not
show any contraction when 1075 mol of Ach. was dropp on it, but

the direct stimulation was effective on it.
Guanidine contraction

WL TV 5L, FIOOID Y,
DR T, ZOREBED
Ach OREIC X » T, HbiEx
BT3B, FEL, 20 Achz

S Direct Ach 107 5mol .
Latent  Duration of stimulus  was dropp 77 =0 vBREOKT L i
period contracion : KICHEFL Taiz (Table 1),

Y 2! 30" 58! (+) (—) = TS
%ﬁﬁm v 30 50 o ) EitofmL, 77 =2 vBHE
hydrochloride & S0 gg gﬂ t% DR REA, HREET
0 4y o 15// 32! (+) (_) ?U%—j‘ Z’ a ’ ﬁ[?}’b #) Egﬁl.]%z&C
@émm L e gg () FSU %%, Ach 1072 mol EFIC
carbonate 56/ 35/ (+) (-) I BEsHURERCE L T, b

Table 5.

After the blocking from nerve to muscle by d-Tubocurarine chloride,
when guanidine was applied, the guanidine contraction occurred.

Time required to block the

Guanidine contraotion (0.495)

neuromuscular transmission

by d-Tubocurarine chloride. Latent period.

0.12% 1 26 3
. d-Tubocurarine '
chloride-Ringer’s Iy 2
solution o 33 2!
0.15% [ 30 5/
d-Tubocurarine ,
" Chloride-Ringer's 1 26 4
solution n 37 : 3

v «Ringerf@R I BET 5 &, FCHHO LB
WEHXPZBH. ZUT, ERCHESY, MR
Ek 5% T, FOREC X BHBEOREIL 2
BEORENEREHETL 2 (Table 3).

Tihbb, HkE T, MERSS 8 &7 - T
LiAe OEBRL <, BXRENEEZL T3
», 7 =T, HOREBES L,
2NT, EEfESc LEDE > TRLIDOTDH
5. BEEoBacEx, Ca 4 X vBRhviic,
B EmE & I B O (B0), /T =9
¥ Gi%, RingerlRBEHICL THB01ERE, Ca
AFVBRRZTHAHTEIRLT, TOLORHE
BLRECHFTLOLEZILND.

(20 4)

FTP=UVIkEE Acetylchoiine & %

Ach % 940 b BiEAIC 52 5 &, IREERIC/E
BLT, B0ERyHERT 5B Kuffler?? 12 X
VEER S TR Y, Nastuk2®) Fatt? 3, 5Xx
107%mol or 0.5umol/l #5, ZOEETH A H &

DOHPRED Roish 7.
(2@ 5)

BHGRRICESEERL T

MEZED T, BEORELE
Duration of Mysb0k, 29 —-VEIRD
commction (). 27~ VAIELT
65 (15°C) d~Tubocurarine chloride #,
25/ L MEFEARCE LT, BERO
38/ EEEREEEL TR0
37 (U5C) i, FT=CVHEEEELTA
55/

‘ 7= (Table 5). ¥y X237
~i¥, Ringer B THEHRL, 0.12~0.15% O
EThHx 5 e, MB0TRIET, Wi, Db O
TSI S & 7 B . BRI L Tr o T EERREA T
049 77 =2 «Ringer Bk e-52 %L, 2
F~bFRBREERL RS, KL, BUD
5 —RORBMERS &, BHOoREBHET1ET.
TOENPL DL, FT =0V, BEGERICE
BULT, ZoiREsEERCY->T, HE
BiEEETLOOETHS.

(2D 86)

FZ T, WY K2 T Y v e Ringer BT
REEFITL e MiEgER %, 04% 077 =9
v «Ringer K72 T £, Z2hic0.12~0.15%
DMLY B2 T VY EMXERCERTS
L, &, b0l 7T=oviEEEE, BT
Ko THD. I, REOEELABL
sz,

ZOBEMPL L, BEEHRECERL T T =
SUBERIEES LD TR, HIEBICERTS
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Table 6.
Time required to block

Guanidine contraction

the conduction by 0.225 -

Guanidine+d-tubocurarine Concenrtion Latent Dnration transmission
of Guanidine period of cont. again

Ringer’s solution

BUOHKIh0THS. Db
DE»L FT =S vIBEER, &
& B- neBtgEFEe

Time required
to block the

0.1225 d- | 42 15 70
Tubocurarine I 63 47 90/
.20  02% (=) (
2 =
0.15% d~. V15 ) (
Tgbocurarme | 23 (=) (—
guanidine I 45 (=) (—
00 — —
. Ringer'’s ]l]\} ?g, 0.4% E_g E_
solution y 29 (—=) (—
| 23 . 7! 46
1 227 10% 7 4
Table 7.
Tetrametylammonium Chloricle pH=7.7
Time required
- . to block the
. Latent Duration of .
Concentration period contraction ?fgr%uggg\‘,le to
nusscle.
o, ( —) ( —) 10,
() (=) 8
0.0222 (=) 30" 7'
(=) 1 7
(=) 30" 5/
2, (_) 2 6
0.03% (=) 3/ 5/
(=) & 5
(=) 5
(=) 5 Time reqired
0.0425 (—) 7' tothe duration
(-) 7 of contraction
(=) 5
— !
0.05% E_g > -
— 3! .
0.125 g_% & Y
— U
0.2% E_g 5 ”
— !
. 0.426 E_% g, 7
Ha B
(20 1)

T, MY KRZZY v eRinger B
3T, 2hic 02% 0r7 7=z T
B5BE, 2V (Table 6) O4n < HEWE HIFL
THB. LrLo0BAi, YEZIY v OR
BEXEPr -1V 7 T=0v OB EEEHLTS
&, BEERE, BEL T, BUOST=Dv
PREAEDZOTHD. LTS T = VIR
KoT, b —BORMERS &, BERED

T, BeRENEIrRbN, 7

%& T =PV, WU TRE
BYERL H AP - 2. ‘
(20 8)
TEAA X ¥ Tk, 77 =¥
AFx v LAROBRBE»BELNL D
P EELT, FAERERET-
60/ < H.7z.(Table 7), (Table 8) i &,
60’ bhBIN, 7uI4 FTLT

v A Th, MRHEARRETS L, BEbiC
B R EREY A bh, ORERKEDL, Fii
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Summary

1) When guanidine carbonate or hydrochloride was added to Ringer’s solution which
bathed an excised skeletal muscle from toad, repetitive contractions occurred (Guanidine

contraction).

2) After the guanidine contraction was over, the muscle fibre did not show any

contraction when 107 mol of acetylcholine was droped on it.
3) After the blocking from nerve to muscle by d-tubocurarine chloride, when guanidine

was applied, the guanidine contraction occurred. At the same time a stimulus from nerve

was effective, but when the guanidine contraction ceased, the nerve transmission was

again blocked.

4) When tetramethylammonium chloride or bromide was used, the effect was quite

the same to guanidine.

(Department of Physiology, School of Medicine, Keio—gijuku Unirersity)



(J. Physiol. Soc. Japan (1959) 21, 56-69)

DINOBEEHROZEBEIE 612432+612.434

Studies on the Controling Mechanism of Pigmentary Effector System of the Frog.
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Fig. 1.

Melanophores of the frog. Numbers stand for melanophore indices. }
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time relations of the chromatophores. (@) and ()
web skin of the animals injected with the extract,
Ringer solution respectively.
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Effects of injection with suspension of posterior lobe
powder of ox into the third ventricle of the normal
frogs on melanophores and xantho-leucophores of the
web skin. (@) and (O) represent melanophores and
xantho-leucophores of web skin of the animals injected
with the suspension, and (A) and (A) those of animals
injected with Ringer solution respectively.
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Table 2.
Procedure of extraction of MCH from frog pituitary.
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. .(filter by Toyo Roshi filter
paper ¥o, L) .
Filtrate Adsorbed
{di scarded) material
(dry under reduced pressure)
+Absoluted acétone
Eluate Residue
(di scarded) (elution by stepwisely concentration
g of acetone, Eluates were discarded,)
Residue
+ D, W,
Residue -
(di scarded) Eluate
{frozen dry)
Residue
{MCH fraction)
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Fig. 13.
Effects of injection with suspension of posterior lobe
powder of ox on melanophores (@) and xantho-
leucophores () of web skin of the normal frogs
demonstrated by curves showing time relations of the
chromatophore responses.

J. HTEAMCH X35

»° 420 L
Time in Min.

=
<

3

 DOEE
T EA MCH X433 7 = v
TSUCST DR TR & Y SIF 0T
BI13(1958) ic X 0 B XGE

3

Chromatophore Irdex

g
T

KER L BRI Ringer KK
2.5cc &Nz &l 02ccT o8
L7z (BE1E).

O N U R YU s "
e I T S T T [ 240

AR fuEo s oz 8
By PicAh, 12EMES

White Background

Im X v aERE (20W) T
%551 melanophore 2 faETE
B 3~35 ETHER-1b0%
Bz,

7k¥Elcm, £i818°C, 7kiR20°C.

Chromatophore Index
g/
1
p

B LPHBERENICBYTE
B 8i2E L 7=. melanophorei

ons'x,u(;o-'mwws'rév 7 E"3
Fig.

Effects of injection with MCH fractlon on melanophores (@) and xantho-
leucophores (O) of web skin of the normal frogs demonstrated by curves
showing time relations of the chromatophore responses,
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Effects of injection with suspension of posterior lobe
powder of ox on melanophores (@) and xantho—
leucophores (O) of web skin of the hypophysectomized
frogs demonstrated by curves showing time relations
of the chromatophore responses.
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melanophores (@) and xantho-leucophores (O) of web skin of the frog
received cauterization of hyrothalamus demonstrated by curves showing
time relations of the chromatophore responses,
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Summary

1. Injection of pituitary extract or implantation of hypothalamus or of pituitary of the
frog was followed by marked dispersion of pigment granules in the integumentary melanophores
in the frogs, irrespective of background or of surgical operation such as hypophysectomy,
cauterization of neurosecretory center or median eminence, when intermedine was not removed
off from the extracts or implants.

2. Significant pigment concentration in the integumentary melanophores of black-
adapted animals came out by injection of a fraction extracted from pituitary gland of the
frog after the method recommended by Imai(1958), regardless of conditions where the recipient
frogs were placed.

3. Polarized light was suggested to induce secretion of melanophore concentrating
principle from the pituitary as was tested with intact frogs and frogs surgically cut at optic
nerves, the controling mechanism being undetermined in the pressent series of experiments.

4. Nothing was obtained with respect to the controling mechanism of plgmentary
activity of integumeéntary xantho-leucophores by the present experiments.

5. It was discussed that the pigmentary activity in the integumentary melanophores is
controled by two principles antagonistic to each -other, both of which are extracted from
pituitary gland of the frog, one of them is melanophore disperersing principle (mtermedme)
and the other melanophore concentrating principle.

(Deparément of Physiology, Tohé University, Tokyo)
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The Relation between the Stimulation of Smell and the Gastric Movements
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Diagrams for recording of gastric movements.
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# . Table 1. The normal gastric movements.
DRERIER (T IrT 24 ;

Time|  0'~ 10’ 10/~ 20" | a20'~ 30’ 30 ~ 407
~¥ D177 RS~ marimdd| yiirimal | maximal | minimel | marvivm | mrirismal) marmall mimaml
+ 0.05cc & RS Ah40°C Exami\| 7 o | | Pt | P e | PG| PR | P Pt

YT A - Vod3 8| 28 6 | 204 | 278 | Ra2 | ago | 203 28./ | ar0
1053 TR MR L 650 = OISR Noot3| o83 | 173 | ags | 58 | 563 | 775 | b | ,7.3
EOEREOREF, lcm Ofr No2S8| 2850 | 244 | 280 | 20,8 | 263 2/4 | 244 | 207
— . Ne278| 302 | 209 | 51/ | /9.7 ) 29.7 | 2/3 | ag.2| 22.2
BICESU3HE0x % & No28B| 28,5 | 22./ | 249 | 203 | 288 | 20.2| 29,/ | 204
UTERY LS 2583 Nodl 8| 276 | 204 | 274 | /7.6 | 288 | 207 279 a0
- . = _ No30b| 3/ 4 | 22.3 | 308 | 22.3| 2961 2.9 | 287 2/%
%@J‘, 97&%/{1{3%3@&)7’; No3l§{ 30,6 | 22,6 303 | 22.3 L 224 30,3 22,9
RibPlEER S 22 BE Nos28| 226 | 17.5 | 217 | /57| a48 | /74| 2356 /7.4
Ne358| 29.3 | 224 3/5 | 2/.5 | 257 20.8 92| 210

i
ﬁ@%&&i%b<"{\‘|§§:b, = No 368 | 324 | 20,/ | 330 | /86| 292 | 204 30./ 2/ 48
EFERO/MS LS EELE Ne.378| 353 | 203 354 | 202 | 546 as.7 | 344 2.3
WL 72 SR - 7210~ No.408| 30.7 | 220 300 | aty | 224 | 21t 2951272
B e r e iNog2 % | 244 | /7.2 | 297 | /23 | 265 | /7.5 | 250 | /5.0
20 BRI I3 IR EIER O KAk Ne#3t| 268 | /2.3 | 7.0 | /7.7 | 238 | j7.9 | 26.4] 793
wRL . No#4b| 225 | 1 57| 223] /50| 24/ | /75| 23a| /7.4
- Average 102 8. 6 20/ | 87| /74| 270 | 20/| 27.9]| 20,3

@REHEE (T vre=T)D



72

P SE & BT & ORICTEET B BRI T

220 7 RSB EEIRIER AR b v
3T LibinD

B. miszaE & BESZILEAL OBE
D ke

SRR 2 2 <5, 15 UB0FF & L T
H F o0 IR | ke i e 1/1 7 S v
Fig. 3. TS~ P HARYTHEL 225

The movements by the stimulation of Amylacetate in normal.

%bwmmm@aumww@my

Aosmastonid v

7_:?5

#ﬁm&m%ﬁbﬁ%ﬂ%ﬂ%mw

DN e

WLk
bhd i
DTH D
Z LAV
FRE LTz,
WETS
LTI
T RS -
T A
X - THE
TR &
=T 5L

BT INTESI —FH AR
X A BENER LN 5 2 I WANEE] b Bk 208

1otk Amplocetali afon

mmawﬂwuﬁwwﬁym%w

5 cilskm g L, FERC
2 BEEIR 2380, 1580 TR
HER x 7z - CERLBEEIHE 2R
DRI THRIREIIKET 5. 30T

Fig. 70)
Lﬂ hﬁmﬁﬁm

’

(Y, hmsplacitats 15 se.)

Fe (w
Teme :}’%7

7 F;'a; 70)
e ot C Yy Amploclale 30ase.)

Table 2. Examples attended with change of the stimulation.] . -]

s Yio Vs Ya vy

- lfore | de | affin |Ratle] defore| aftr |Rati defoot| b | aflin | utid defort| amo | oftr |t
Mo, 23 (20,5793} 206 20,5 /%0 | 205 207 | J 74 | 2.8 205 157 | 23
No 24 | 15,3 | 180 | /8.3 194 T /9.3 94\ /58| /T4 /95| 160 195
No. 29 | /9.4 | /184 | /9.5 /9.5 /751 793 /9.6 | 16/ | /59 /9.6 | 1571 /8.5
No.30 | 24117861 212 202) /2.9 | R0/ 2021 170 20,2 203 /52 203
No, 35 | 2l.0| /58| /%96 /9.6 | 1441 /9.0 19.31 73.3| /9.2 /951 /351796
No. 36 | /9.7 1 19.6| 20,/ /93| /83| /7.4 190\ /6317990 794 si8L 17O
No, 37 | 205} ;2.5 | 205 2,6 /88| 2/.3 2.9 | /721 2L7 20,5 16/ | 28
No, 40 | (94| /50| /9.3 1871 /731 /9.8 /911 261 123 /80| /561 /%3
No, 42 | 1761 /72| /77 178 /84 176 /7.3 | 140\ /74 1721 1361 /7R
No.43 | peo | /9.7 J0.0 203 136|199 20.3| /7.9 243 20,5 154 207 * |
Awrage | 198 | /35| /7.6\93| 761 1771 /7.6190| /07 | 16/ | /731 32| /77| /4T /7.7 176




BT —— R R Ry & B YR & O TEE T A BRI T 73
Féf! X.(')’ , Tﬂf&'& 4 )
a‘fmf&of’lﬁz (V/a/?myld-c&&;&.?ﬂzut:) Am&ojfmaf%ew
i wz(u%e) Wﬁ% A‘V’D’W
efors 2 6.4 ;74 ‘4.0
g 26,4 /9.3 6./
. , et 24,5 /94 6./
7 i CI/IA o we.) of The pose g /2 Aamplocitate 32 483,

Table 3. The gastric movements attended with the stimulation of smell.
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Summary:

It was experienced that the reflective control of the gastric movements appeared by
the stimulation of smell with Amylacetate, and the intensity of reflective control was
almost directly proportional to the intensity of the stimulation of smell.

(Department of Physiology, Tokyo Dental College)
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W & AR T O Table 1.
. . Effects of temperature on oxygen consumption (Qos=#loz/gr. dry wt./hr.)
gt 3 10z
BT ﬁ:%%% % and respiratory quotient (R. Q.) of rat cerebral cortex and heart muscle
L3 . BRIEHERR slices incubated with glucose. Figures in parentheses indicate number of
©10z/mg dry wt./hour experiments. :
- e tissue cerebral cortex slice heart muscle slice
ELTEDLE. £% - bl i
2RO PE OB TR temp. ('C) Qoz R. Q Qo2 R. Q.
FE 1w 737°C, 30°Co 37 12.81+1.59 (8) 0.99+-0.018 (8) 7.81+4-1.14 27) 1.01+0.078 (7)
o v 30 7.324+0.39 (6) 0.9740.054 (5) 5.503-0.75 (5) 0.94+0.020 (5)
1A
HaiF8mg, 25°CUTF %5 4790044 (8) 0.924-0.043 (8) 3.43-:0.20 (4)  0.99-+0.022 (4)
DEE OBz ik 15mg 20 2.96:0.042 (5) 0.90-£0.019 (5) 1.654-0.24 (5) 0.99+0.027 (4
NAFCH - 7. i 15 1.9540.024 (5) 0.854-0.048 (4) 0.49+0.24 (5)
Ml IR e Ul ANRE A OBRENER

HREOE T2 TAEEmS T 558, OFF
DZTNETBEETHS. ERMRECO2VTAN
W, DB ORI IRE OB T & i EER

THEC T ¥~ BERLBAOHERE 1.0 18 WE
EHEREL 7228, KMBEEEOR D » Tk, KR
i b it RE I EfEEZ & Y, 3T°CL 25Ce
O T TRHEBROENPRD b (P <0.05).

B. BRABEREREY 2— P OWPEE (&
B:7 P4 '

BRI BE 9 R o MR R H3METRSR 1 25°C L)
TTRHLPETFTTS &5 HERREE
TP 5~ (8~9%) HACCTERL . g
Bef i 37°C ©128043, 25°C G 100 5 G 5.
B2RICALNEML, *EDr— 2D
BRI T, £FROB—ERES B
AR fEOBEEIND <, 37°CE25°C ORI
1 0.1% OfEBRTUTHEO LIS R,
A OFERETER LB,

C. HRABEREVHFOBREHEERR VTR
(R EET B

HE»ENT VBRI, BBRIEE 237°C,
25C, 1I5°C o 3BETRAE 2l B A & &
 FARED Tk CERSRIN B E L WPRTEE & W E L
2. ERIEIEOTELTH D, BEWNER
7 F—HEEEOEL VEPCREVEE E -
e, REOHETICH D BRRMERRD OE
X, 7 F-BEEEO N ELCETNTH -
Tz (cf 8B 1N) —HIPREE 7 F g 08
SLALERY, BECEEShDZ &R,
BERT F~BOoTLBILOERE 1.2 1R

Table 2.
Effect of temperature on respiratory quotient (R.Q.)
of ret cerebral cortex homogenate incubated with
glucose.

temp. R. Q.

37°C 0.98,0.97,0.96, 0.4, 0.95, 0.94 0.96:0.013
25" 0.92,090,0.88,0.8/, 75 0.88+0.024

mean

Table 3.
Effect of temperature on oxygen consumption (Qoz)
and respiratory quotient (R.Q.) of rat cerebral
cortex slice incubated with pyruvate (Mean of 5

experiments).

temp. Qo2 R. Q.

37°C 14.81+1.23 1.1540.073

25 5.46+0.38 1.19+0.026

15 2.26+0.083 1.18+0.033
WEERL .

D. HERKBERERESF—POTVEZT
i

HER2IEX VB2 RREE &= 2 % — b
(8~9%) % 2ml s 4 AOEI A, 25°COE
BECIRE L CREPEICELLE, 1EO0R
BrovTRELL T vE==T2%E2L, 1A
FEREOE E, Mo 2 @S F - akk
TF-BERAUREVEEE LU TRAL, %
D 10043 @ incubation fF ORENER &+ 7 v
=T HREZHEL CTHERF E1Th - 7.
R E 4EOMIEEE LR TEMES F
~BREFHCBRENERE LENC LD 58P
0.001), 7 ¥ — I ERRH BB IVMER 2 R & 7n b
olz. TYE=THREL2VTAS L, M
DEFRFIC AT & BIEEER] O R E 1 25
%9\‘(&3 , Yklf‘f‘%t&uj ¥ —@%EO) b D,
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Table 4.
Effect of substrate on oxygen consumption and
ammonia formation of rat cerebral cortex homo-
genate incubated at a low temperature of 25°C.
A) Oxygen consumption (ulog/gr. wet wt./hr.)

substrate glucose  pyruvate no substrate
number of exp. 12 12‘ 8
oxygen
. consumption 344-+45 411445 327433

B) Ammonia formation (¢M/ gr. wet wt./100 min.)

substrate . no
case}o. glucose pyruvate substrate preformed
No. 7 6.05 4.54 7.64 3.44
8 5.21 441 6.16 3.92
9 6.01 441 6.72 1.92
10 5.59 4.49 5.96 3.88
11 3.89 2.90 5.40 1.40
12 6.43 3.82 5.80 2.60

mean 5.5340.84 4.10-:0.42 6.20--0.72 2.86::0.96

Table 5.
Effect of temperature on oxygen consumption
(plog/gr. wet wt./hr.) of different parts of dog brain
incubated with glucose.

temp. (°C) 37 30 25 15

number

. of exp. 6 5 6 5

part

cerebral cortex 66533 374-23 249-+18 736
thalamus med. 4754-64 258431 18058 4746
cerebellar cortex 433444 255421 192425 6644
thalamus lat. 413445 200433 167445 47+5
midbrain 333443 166+19 1434-21 3548
medulla oblongata 238450 140--24 1008 2747

Table 6.
Respiratory quotient of dog cerebral cortex incubated
with glucose at different temperatures (Mean of 5 or
6 experiments).

temp.(°C)

~ 37 30 25 - 15
tissue
cerebral
cortex slice 0.96+-0.022 1.00+0.031 _
cerebral

0.96& 0974 097k 0.98-

cortex ho- N s > -
mogenate 0.023 0.034 0.029 0.038
T F-REEEOLO LHENL, BEEOLOR
BAREEZ L - 7. HENcERE L7 ¥l
B (0.05< P <0.02), BT ¥ —IHHE & AT

F—E (P <0.01)
7z,

DR BEEOEZPHBD b

E. ROBPZMOBRBEEE BE: 7 F—
)

KREEO R b7, ZOMOBMEROBRE.
WEESREOERTI X VAR 2 HEEZT
B EHEIT B Y - T, BRICED DM
BOEZBIABCRORNEHO xEP H— T
MR LTHC RS, RBEOHENAE,
FAMIBE RO BEZFICHNE LN THR=eD
F— T OEBESE T~8% Hfi—w 558 d
57z, PSR S BICRT . &WAIERSE
WEOERICK T 5 ORI 2 Kic i
BB T e, N &R U TR
KT, KREE, BRI OERE i RARE
Lo, R O R R R BEE R L
7=

V. & Ed

A. BEEREOVLT

BRI RETREDOEE >V T, <
P HWEL OERAEN, RxcORBEICES
CTETOARPRESh . Fla XERNR
B4R, van’t Hoff ®#&Hl, Arrhenius © /A3,
B\ i3 Bérehrddek 0 =« 328 bhvTw
BD. 1920487 5193040z 2> 1 C OB J1f 7
OB bbb bT, WRET 5EMH
HKOBHHEOR I T~ TOHEHAT 5 AR
BREEh Ty, RLEPBRKERZED
BB G EBAFRRCEE SR T3 50
Thodrb, EEROMAxOARDL XL  control
S NI Bl ST OEBOREIC DV TR R
D OMAMEEFIEL T B, & OEHETin vitro
R 2RO BREEEE LIRE L 0BRic o
T OHEROFECTD 5N D& HOEFKED
FEGHH TR T van't Hoff © A5%, B0
i e H B B o8 A < Arrhenius=, FieldlD
EEBEKRBEE T van't Hoff oK%, %72
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Fig. 1.
Diagram showing the relationship between tempe-
rature and oxygen consumption of rat cerebral
cortex and heart muscle slices.
Ordinates : Oxygen consumption in ulog/gr. dry
wt./hr. that are scaled at a regular interval in (A)
but logarithmically in (B).
Abscissa : Temperature in centigrade.
O—O cerebral cortex slice incubated with glucose.
@—@ cerebral cortexslice incubated with pyruvate.
x —x heart muscle slice incubated with glucose.

100

50

20

L ~ I { 1 1

37 30 25 20 15
Fig. 2.
Diagram showing the relationship between tempe-
rature and oxygen consumption of different parts -
of dog brain. \
Ordinate : Oxygen consumpticn in ulog/gr. wet
wt./hr.
Abscissa : Temperature in centigrade.
@—@ cerebral cortex
O—QO thalamus med.
@--- @ cerebellar cortex
QO-+-O thalamus lat.
A - A midbrain
A—/\ medulla oblongata

BEETCHL THEI—RETh 50, DA
Tk 25°C % TR TLUT OREE CABic D
BEEEZECOERTES. U zHHEE
W THETOMELD in vitro 12T 5 BRENY
BELEE L OBREERL, 37°C b 30°C
(2 20 5 Ml K B 0 1 IRV O YR &
FH0IHL T, O OBRIMBETEERET
e B, X Edward® (3 EIRFRELR (B
E27°C~25°C) D ERLH OBIRNERERD O
BEXLEFOBEREEORPDEL Y VEET
BHHEFEL TS, ThdOEELL KRS
OEARER O BRI R E ORI T 5 BR D
HEE X in vivo, in vitro WU TEENAR D
DLEbRhS.

T3 van’t Hoff Jh=E Arrhenius itkiﬁa%}i
JEHE L{RE & OBICRILT 560 TH Y, T
PHLORSPE—RTH2BPLETHS.
Pz IR OAERROBRFREEE L IRE & OB
KOVTHKOFER VR L IKEET S
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72 bR Davison!d 23 & 5H® Apyrase D&
M LR & OBMRIC Arrhenius X EIEHL L T
W5, RISBBEEC R ) b iEEARIE S
EINEORARD b CERNRBERE L5
Em23 % 5. Adolph!® iz 58 %, Bigelow!®
ReACTEROBRRERE LR L OMICE
B RERE RHL Ty 5. BREH & O
DEFRIC DV THEEERT 51, SELTML
7o iR T RR OB R OHAERITORR

Bl = a2V E~JFEE U TELBHICKEL T
WBER, —HOHHERC X ZE O = F X~
By h VLN IR A TR AR S
DT, REREHEO L5 5T - TRHREIZBE—R
i, DHHEBREARCL VEVEEX LS D
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@ U AR O i T b AR IC BRIRTH R &
BE L OBERERD LR E ORERIE, BREHE
BEFARERBICE T I 7ICRTEE2R
O s D, 25°CE TIRARMEE, HRAE
BB OFERE 3 REREAT U R R &
AT, Y, REMIRE ORISR HE
BRI, RB/ANNE AR ERICEL TR
HARTH B, 25°CLUF Clfh b Sic RS
WEREMETT 501 1 ol @RS O s
Shikses2i—r3HcBesnzBTH
55, BEENREREIRETH 52, RO
AWM T AR BT LEY 2
LRBRCBMEREEOE THY, HEEOEIR
VWTLRD LN TV BEHETH 5 RDINERD
BRI EEEN I DV TR B ERIEARL 2
LDTh 5.

B. FEFEICDOWT
Warburg[EH:5k1z X 5 IR ORIE OB iX
R OMENEE 2, * O medium FORBE
HOFETHHED, 2L FELRVESGLH
KHELVEC I EERABENTVSD0TH D
2, —%iC in vitro FHER O BRFETHER R 13RI
HOFECRAYVHEERZIRVEELLL,
BRICINHEEE CRERNC C 0BEREIr D B
T2, o FECEE € b v 2Ek

W, Bz o iRy TSR b T
CBIR D 2 OIERFGE 1.0 Th D), REEER
OV TARBIC, invivoDRT ¥ —~HE23),
Bl ¥~ B2 2 £ 2 T 5 in vitro OIFETE
BEx 10, 1.0, RO 1.2 255230, 0
< OHELFEHORBE L X —FKT 5HH

b, O SN Warburg EE&C X 50
i, KBRS O MR GRS &  EEOEE
E25b0eE2bh5. :

AT CHERR O MR REIE, ORI X b Bk
NERBFROBHFERERTHALOTHS. &1
R T, MREEBEREC OV TOBEORE
il e & 2 O REHERR O 0¥, R
LR O R —F 0 A BB SR T
% . Elliott!®, Persky 29 o BB AMEE & =&
Par~ e ACEERICRCT, FRE bHE
WIOCEHEL 27 F—FERE &, BRI

ENCEIBE L7 F-RBRAZE X~
LTw5. EIBMREE T F— b ofeE e
ELZTHEIBRCOTHS.

BHREZACT F-HE2EE LT 5RBAOR
Bxk A BT, ITCITRCTILOH, KNEEY)
Frbic 7 ORI 7 ¥ — S0 M
1.0 EWEE & 5> Tev 3. medium »BERIC
Ko THLOBUMAOMREBEIRECER 1.0 %
HEFFL Ty 30Tl KREEIFOZRIE
IR & FTHRETFTL Tv 5. 20T RME
BxePr—~tr2HAvsBEBRVT XV
B BHERET b . U EOoEER, OB
TRFREZERER TR T 0B OBRSEHE
BUEAFEAERT F—HOBic X ViEkbh T
VAR, KNRE CRBECETICHET F—
VERR LA IERS & T, & kaER LD endogenous
ORBZZENRBEREIN TR I LERET S0
Td 5. Benedict & Lee % Kayser iz X #uif
AIREM O KRR OEBRE 0.7 TH V), B
& Kayser A REMC R THIE, HE,
THE, =rEy P OMREREEOEK T,
EEETCIVEESZ &5 2BT 5202,
LESE Wynn i3 EEEE (24°C~27°C) O {EIRKER
BrR B UE (30°C~28C) DERMEIRREDOA
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T OEIRFREE O G, K pH, 7 F—HE#
LS8 i EERICE RS F-EoRBRFHKE
TLTWAEFHFEL Tw5s28 ., X Laborit &
Huguenard o ATAIRICH T b IFRET O
THARD b BEOEEIN G, ERLED]R

{ & b —HOBHET MR RV T, HERE
Tk V7 F—#EsFH e b 35
BHEEE LN, RUEDL, EIET T REHEH
ErefcEBichsBic s F~EREHLET
THEDXHEMTH Y, WERBRTIAHEE
& ORI AR BIMR LT T ¥ — R R 2 5
BHehidn by, BHOMKEIC OV TOR
BARUBI, ZOB®RTHRKAMEEDIL
Cie kD~ PRV T, BEEEE & LB
LT X ) EERr 7 ¥ RS
LHTVAHEEERAL LD LEERSD.

Wi = OEPEIR T F —ERSHER O Mo B
e TTthar e OMBECELTE, &
BCOBENHAIBEORERESL T NET
HHH. BT F-BEEEEL L TRINL 25
A OEBRBEE O OBRFAHER ZIRERET
X VT ¥~ ERE 0B« &< Ak
WoTERTT 2 bbb (B 1X), HERE
RIETFTOBHKLTHD TEICERE 1.2 GEWE
ER- T3, fE-> T ZOROBRBHEZEE
FTEF~BOWEICL > THEERTOLL T3 2E
2bNBDT, ERICE 5T F MR O
BT F e~ b EEY F~-BicE a0
DEFFC R TEORBAVBIEAT 5 b0 L
BEohd. Bo TROKMEE L O2VWTAS
i, REFoEROme, T F—eEELL
TIRIL 72858 0 A& F— F O
WEE, BECETHEEShSZ LRIFER
1.0 WEVWEZ LD L. S AEARNEE O
BELERY T ¥ - HERAOIFITED bz
v, BROEHEZRAUWLEY L, XREWME
St B & KRICIIEROBAHE TR

||

O IR OERICN T 2 BRI E L 2D

BB ELERETHLDOTHS.
C. PUVEZTHERICOWVT

ES 3R

IO HER & (e BRI X - TEMT 57

CEXBEhTY3. T B X 72 Elliott!®,

Persky?) o 5 b RRMEE © 7 F —ERIA
B/BRSRNEE O i, R OE TS T F—
FER Al OB 2 EIR X, HRCkL TET
THZ LAY SN S, BEARUB EAREO
FHETHRARBEEDAR LN 2P 32~ 1k
AT, BREER AN Z OB medium
2 bR L 27 F—i& % Somogi Fikic X
VEEL, W¥OkE 37°C & 25°C & CTHE
THRB e RS 2 0T HIC AR O 2 R TR
Beloff-Chain3® iz X huiZ BB R
B E A medium Hix 5L 727 F— o
202 D AP CO & L THEEN TR BE R
U, IADOKRPEE G A % i Cl-glucose
PEE &L THEM L 72 Sutherland3 0 §,
WA PRZOMBERECHERE LY LBERICT
FiErBo Ah, 2OXAEWTET ¥~z
DEFOHTCEHBTLZLERL TS, Th
b OBSRIIBEMET P~ v wERT,
TF - HEFIRE/BRREEEEO K EREELT
BRI R 5 7 F ~ R A 2 (e e
T 2BORESEYTEA OO THD. -
T F—ERAIEIC X - TEBE b 5 EH
EBHELIEAT ~CFEEEAE L 2. Elliott
FEE &I e HE 0o B RREE suspen-
sion DI & total carbohydrate OEIEE X
D, KipgHlkE © 2 OBRIEWEEE D 75% & non
carbohydrate@*);é‘éiig% KES LD TH % Lk
L. RIBETFTTRT PR3N Es sy
B DA b ELE OSA L 2R3
BB T % b0 LB i 5. non carbohydrate
D5 b, FREFGEERERC X - TS VR
WE—RICEZ LN T 0O TR, BEROHE
ErEExbh T LB icBGiks . &
EROBERT ve=TAERE L THDbRS.
Dickens & Greville i2EEH & L TE2 -7 F
—EM in vitro IZRT AN O T v =TH
BREZEOELDBEPL, ThE T F—8

. @ protein sparing action &IEA 7. RIETT

EEARHE DR TR 57 F—REW 17 ¥~ B0 ot mMET L, AIRREOR



88 A NE—EBOREBRAS c RETHE

O bR CEET F~Bo £ & L TEE
kbbb EELZOND. BEANEE ke
F— tOEET 25°C) LRI BT vE=TH
REE, BEH, 7V EEROEES P~
CFE O THBR M L 2 D ofs R, (&
BFTLABS F—EREr a7 ve=
THRREIEIL TixvB 00, FBETF-R
L T2 Ol ENrCECI EERL T
5. BTMEEEEM ) CHRERE ThiE
ZOENEWCRS. BT ve=TOHNKICH
L CRESMIHShTE v 7t v 2 Tukada &
Takagaki3® 0#& 0 < glutamin, glutamic
acid, adenylic compound EEx LD &L T
b, HEOESTFOMIEEEY © A Tldin vitro
R ALZBE0ERT vEe=TEHPLRTZ
L sk, Weil-Malherbe3® 2 protein,
polynucleotid @53 % 484 L T\ % Hydén®
tXcytochemicalis Hkic X v, TEIEEIH <
SmiaN © protein, polynucleotid 12 284D,
PRHEEREL =B 5E Vrbad)ix physical
exertion OEOEROMNT ve==T70HEE
# 1 C amid-N Oi&E & ARk BEFE 02k
FHHAL . Do RN I MR E 0K T O
BRI ELD L, 7 F-EOARRNEE
1243 % protein sparing action %, % O{EKIR
R % FIRER O A\ s h, FRDY ©
BATFOBRAROEEVBRSATT vYE=7
WROMABEREND LD EEZLND.
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HRECROKBEEE B, zh b oG
CRETEEOKE 2 v T LE#HFT&T-
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1) 7 F R afkEkr F-ReEHLT S
AEAMBEE YA OBEREEE LIRE & Offic
1k van't Hoff ® A WAL L 7222, —FHHEG
BER IR TRERNLRERSBE SN,

2) RAMEWOBEWEEE TEIRICHL T
S AR BRI R R U T . AN 1 AR
RIS U = SR T, RIMBUE, FURN
PR B OVZERE 12 KA 0, AN, BAPRSMUER

-

BRI OBE S 5EEY L -T2,

3) BEANEERALEFEFED R~ 10
T ¥ R T BRI ERIR & BT
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B 1L0EWER2 & - 72,
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Summary

Effects of low temperature on the metabolism of excised mammalian brain tissues

were investigated by way of determination of respiratory quotient and ammonia formation.

1) Oxygen consumption of rat cerebral cortex slices, incubated with either glucose

or pyruvate as a substrate, decreased exponentially with the lowering of temperature, while
that of heart slices in the presence of glucose showed linear relationship with the

temperature,
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2) Concerning oxygen consumption, various parts of dog brain showed different
susceptibility to low temperature; the cerebellar cortex was most resistant, the cerebral
cortex, medial part of thalamus and medulla oblongata were similarly less resistant, but
the lateral part of thalamus and midbrain were distinctive with their greatest rate of fall
in oxygen consumption at 30°C.

3) When glucose was used as a substrate, the R. Q. of rat cortex slices and
homogenates showed gradual fall from unity with the lowering of temperature especially
below 25°C, but that of rat cortex slices in the presence of pyruvate was maintained at
1.2, the theoretical value of complete oxidation of added pyruvate. These findings suggested
that the low temperature had caused inhibition of glucose metabolism in the rat cortex
at some point between glucose and pyruvate.

4) Another fact that indicated the insufficiency in sustaining the respiration of rat’
cerebral cortex slices with glucose at a low temperature of 25°C wad the minimal inhibitory
action of glucose against ammonia formation in brain tissue as compared with that of
pyruvate. }

5) On the other hand no evidence of defect in glucose metabolism was observed in
rat heart and dog brain cortex where the R. Q. was maintained at unity in the presence
of glucose throughout the experimental temperature range.

(2nd. Depwrt. of Physiol. Osaka Univ. Medical School.)
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1. #FTFH— - BPFAK GEREAEE)

FmIKICERT D HMBREELEDOL S CLTER
ThBM?

AIMERIE Y v~ SERGBERER O HRMBRD» HFET
30, ThIXEZERILLAAEYERCELS
LaMERRET 3 L, FEUEEEZRLTRA
Tz. SEXZOBROBEOERE L, TOAM
HOFEHRCOVWTEHTS. ZhEkilTs
b, 1) FRIERD b OEECRBEHERER S Y v
SEROERERATR S W B5BE. 2) BIERRE
NiAMRSKRORE S “HF” T584. 3)

1) 2) WEDPHBEL L VOIRE XA THDHB.

1) DBED Y v BRYRKE, FRIMBRD S OFHM
faErhic g £ W E OB X - Tlymphoid

element (V) v ~EROB L5 H0) PERBER

CTEBREMPHIZLES. T Dlymphoid element
BELEWERALVCDHDY BN v 3RkERB. ¥
7= = ORI M B OBMRIC X B EBTER &
NARIMERAD & OBHMIE E O b O pFEMEO
WRE L 5 ), S OKEROICKHMEER
4> & 7= Y LT special granular leucocytes (i
PERICAEMT BMfE) K TEB. 2) 0%LR
special granular leucocytes ¢, HERE b - T
3. 3) a. Lo MRERRIMRS HHIM
H, FRIRCHES U £ SR0BOK 1/3 kD%
FIRICRAL, 0%kl b HElT 2
BLEWRY v BROTYEE L DX TY L. b
EPRMBMBECHFBEDC/MNIRTED. Thiddk
MERMEFPEOBAK & > TREL BN, ZOK
K OB THFERL 2 4 U spedial granular leu-
cocytes DIEHBA T X % & REHAED BT 5.

72 BIFHERIT = @ special granular leucocytes
BB PROMRE I FBERA S TE TR S
h3l, BBV Y- ROFEHLELDTHS.

2. HwE= - ARERE IKERER)
rRRBLVRBS N BEBEICHT S Aeh,
A }FU%=>, DNP OBRICOWT

AT A =RTREMERLY 2BOESEMLE
HEL, ThLEHT S 3BOEHOBHEEFH
fh o BEREBICET R - BREEL TR
HREEL.

1) Ach (1073~10"5M) iz X ¥, &THERELOD
Bk, off-effect QEPARERVHD bR, P
TREMOESZFL U LBERSREIERFL,
dynamic phase & static phased) @ X FiZ7~BA %
BB ERS 7. AchiT L5 ZOFHRERLN
EYBY O T o7 ThoOHERAch 34
BERMCREMRBECEIDEELD LR, MO
FHRC T 5 Ach DRI OV TR E X
BATW3 L aMEROBRIBHRTHEZ L
FRL T3S, .

%) RFYF=yv (107~108M) Lk >, A
Wi BAN ORK, off-effect © time course O -
EERTD B N 7. AT LY “periodic slow
oscillation” 2324 & % HiT group discharge % ££
> 2BE RS 5 7225, motoneurone [T BV 5L
OHED & Rin Y FBARER & 5 THEBICEE
MopEREELD EBbh, ¥I 7=50kN
ZRBIANTER I =V ORED LELL T
3. Z O oscillationi Mg O A M & EIEEE,
REAFEERBEETC2ORREOK A+
e AT Ringer KEXRERADOAEI EH D
KA & YT 3580 RICBERAD 5 & H#
EEh 3.

3) DNP (10#M) itk - TRV F=v g
IEELP OB RIEBMNOHEKEFE D . DNP2)
ROt AchD D% F43 taenia coli DIFFHD % 21
7T BHRLELL T
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I FHES - FHER (BEKE24£H)
HHEMEMEICHRT 52 NM {4 O%ED
fzlcoWT
BEOBRARMI» b MRRKR N ERICX V5
EBINEHEMIZ, 20 LAHICE 1(4~8mV)
KU 2 (32~58mV) @ 2-DD B A EFT A,
MEErEHEREc LV ESBEESE, Zhb
Bl TG LT 3 DD A 24 7 — S spike,
NM spike, M spike—23 3 BEHIR 5. Z DO BRJE il
BOBERURS spike DKE X LB ITBEED
Btk &k, “hvk (1) &4 spike DTE A A
B EEEIL 2 ORBERSTIET T Na OFHEE
fLEBER L e—EBEAICEL, (2) XE1RElA
X NM spike F&4: 847 D critical depolarisation iz,

2 RIE S spike DZHICKIE L, tictD

REMIICR - TEBIBE TR T b —E DK

BEVSAZH D LOREBEOTIRERMNICELRT

% &, Sespike IHIfAETRETZLOTHY,

NM spike O FAIRAL L D MAZA~1ZNM spike 5
Z= M spike 1% 0.6~0.8 {2 % L T spread L T3
TEY, —TIRSBEETHEAL D NM spike
REBEA~FEA EBRBFETICRATESZ 8D
» 5. Thick b NMspike OFEIALIT non-
myelinated segment T 3 & &% B0% N
Ho. EFBEEOC AL, To@fML %
LT, AUAESOBIBEEEZS 2 TH NM
spike X ¥ Sspike ~ OREFIHITT B2
Biz), ZhiBH BB NM spike FEE IR~
DIEWRBDICH B time lag & BFTEHETTLO
T, Mifafke NM spike FEA AL & ORI 1T E{H
R BEMANET S EELONS. Zhick
D BEGEB T (Bccles, 1957) 1) B10<,

© NM spike J&4:¥BA7IC axon hilllock %4 52043

BRI RS TR,

4. REH= FrRALHE)

AR REOBRRMEE LEHER

FEERHE OB R 3% OB EIC &
> TEREN THZMETH 5. Fernardez Mdran,
Sjéstrand, RSO A ATk - T % ORERE
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5L Th, HEEMNORIEEGIC EE/REE
HUTw 3 LE2 bh3EBEREFRTICEERE
N TRBLLBREIETV3 EEbh 3.
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KHL, ZOHFEEERACGALTT Frriy
WRYWEL TORBREAN I VB L. XYHE
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1. HER#E SEXEH)

EyBREICET 3R

1) BREIEER, ZomEEE Control 372
FERL SN T BAHEYT 2 12, histamine
R FEERWEOFERELZ bh, EEickL
TOZOBPYBEOERELEOHAREN S h 5.

ARIC 315450 ethanohol % hnx JLIBHT H¥ 3
% acetone O\ ether T 5. Z OE{FIC X -
THELNWER (ux HWELEF) 2, 3OAT
histamine FEL/EAZRT. KU CTE—HETI
2. 7 7Y~ 11HEAERE CREENcHES T
555 6 A BCKEOHMESR R U (EHEH
RIRH30ARIR). Hb, EH T OBYEOLN
BEEOWMARD 5E, RUEHHBHEOD 28
CEHRCERTAEARRONIENERENS.

2) —BHERC X 2 BAERE, REFSBIT
Roh3BAR (BCHEESHEESRR) & OMmE
BHACERZBELMCRICTBHTH 5 (FiH).

BAEHEET, MRESEACESHBONERESY
W B, EMICHEYT 2B RAOPIER %
RUT. AIHEIENERROYREOBRER TR
EOEE L U TRVARERIOD1DEELD
ha.

3) BIEERT, PR LBEMEAREE
e L7844 histamine JJEMORRD 12 &%
xbh3 (i) xPYELIELOERERTC
EXVEMOBERD 1ok TAREEEEL LD
5. — MBS CH histamine | (restamin) i
RAfe, BRI T, BEREBROME
FBELESR, MEIRECHL THL 2K
v level Cd 7. Bl histamine X3 ELER
MEIEMICA VT, BEERREE L OFEHER
EEBLORDB.

2. SHEH - FERPB (KERHARRER)
BEOHEEFLILTF VRV L Fo il

[E2WT
BEFLEBROBR 5~6 ik 1 #e L 452,

RABBI-ETEASHER (H¥1vER) %
0%, 5%, 10%RU15% & Li-RETHEL, &
FENEE 7V 7 F v RO 27 Vv T F=vEike o
BEREREIL 2.

ZOHERANOREFIERENEOSFICHF
L, SEMNTRE, 0% CRAERLLAELL
oo TOBE7 VT T = vHHEE D £ -EBHER
BiCHAIL THE L, BEHM60R £ CoREKT
iE 7 VT F=vIRE (me/kg) 13 0%, 5%RU
10%%T, WTh b4 5.5, 15%8T 88, WEE
T1TCh 7z —F7 v 7 F vz R,
ABEBEEMIGIL, FEYS 0 PR 0% B0
41mg/kg ¥ &EEE L, 15% BTk 1.3mg/kg ©
HEFHEFABEERTICIEE 72, ZOBEMREE
FEIOERE L RicETETEP LAY, 100 HEL
#%150 B & TORE CTI5%H T 2.8mg/keg T -
3R, 1048 Tk 8.7mg/keg T2 L7 F =ik
Ki5% FELAEERTRE T T HRERN
VD27 v 7 FYRBRVREARIIGL TEH
THZEERBRL A,

=2 CHEHMN 150 B Hie B CTRESH RO 2
VT FvHBIRNELZE T A, £AEIEE 15
BRI HIBR & FEEEERTH, 106FETlEL
7v7 FvE241mg%, TORMEEBER VT T
vE 65mg2% T, WThbI%HONIRICTE
s 5Tz, '

L ERENRROBEHBARRICEY 717
F=vHRERRERRIC IV EREH TS
L, EREAROHBC X s THP 2LV TF v
Bz BLEEEHLPIZ L.

3. ARETRD - BWARRME (RS M Rk B)
1BRE, #TEB(CEEY 2525n0mst

RPFEIE, EHEME, BETEEO %~ v & H)
BT B &dkin, ThERET 5EBLMIE
EBETAEL LR 7250 Th 5.

ERIZFEE UTERFRAREE Av, —lE
THERIROME, RO—MESH IR



b4 W F

WTRYHTE, EEERRCMETEFE ST
2. BBE L TO05x1%x1.3cm3kDABE BV,
P OHRE— T 5729, ABRA—OLD
POV HEREFERL 2 - 2. BREOHE
i3, ERU-REEEZ N L ERiCEERET Shie
HEEREL, MRCHZ S T TERAEL
jo. WHMEERGHONERL Y, WTEFOS
FiZady, TEEHONERIYRELE. §
BERAEHOERE, »5h L dHRCFRNIC
BWEBLTBCEHDTHS.

L BT S hieRBORBERE, HRbShic
BETOEAERUERERALRELEZARL DR -
7z. L L, HEM@EH, EEREtceflicsey
CTAESERCHEML .

2. —EBRABEERL, BTEMTLHBET
OHETEEO BB EFH FE T, T OFEMKICD
WTIRIBE—ETH Y, RERO W & ABTE
4~5ETh - Tz. ZOWTEMRIERDO L OBLO
HBERFEIEL 2aEAXAD b . LaL,
MBH T, = OBRIELN, FERTHTEIE
OERBERCHIET 50RR ST, ERRCE
LCEEZO LM MOEARED b, X,
FEORETEEHE % ¢ OESHEI TR O
LIEE L.

U bogERy» b, —ERktEEEeT 3 28
X, A—BTEBDT—ELZLDTH Y B
H—EORRE b RTNI®TET, AW
e OB VEARESEEEEHEML TIhEm
orwaca,&wcoiﬁtmﬁoﬁﬁ%ﬁﬁ
DIEBITH - CTHETBRIFOERK L HML, VES
DA D BALEROHET S EBHLRI
s 5Tz,

4. FEE= . MERE GEREREHE)
RO EFEEECRIETHEICOVWT
W T BT D 7 7 v 7 BAREIA &
#HAL, ETROKPES #RiE0.1~20.0mm,
EEIS 60~1,000 r. p. m.) FIMXFKEDOLEE
B RETHEERELVRORRERERE.
1. HEEEOBEITH L TR ’
a) F{EROL L in 5 BERE R CIHRIRIE
BHART 5.
b) BIEOKE < k EREBES OB L
X7 5. , :

& #

c) EEBENE L R EE LIS,

d) KPiRE) & ETIRE CRATEORRER
. :

e) L TREZRES 2 =HAERRRRE
LR, BELL h3ZLbd5.

f) IR 2 EEER L 2 SAREROS Wi
B L .

g) FAEBICRCTRIE R LOBEOKE
BRE.

h) PKEEBEE, TRERHHHEER CREBER
P,

i) EEMEYIN, WEMKARGRIE, KB
BB CIRIEER & R EREEETRAD RV,

j) TR BB TRv.

k) ASRREREERAA S £V ISR E
EST 5.

1) I#E COIHRBNE BRIV TR S
LT 5.

2. HERH TR

a) vwAAY VEERICR L T mER e
BT 5.

b) BEBZSEEC X VEET S LRI
IHNCERAUMEEORE WEEEN RSk
5.

c) BEIERE XY BELIREFREY
THER BRI,

d) RES(HIEAER) #EE% Adler-Roiman
B XV BHEUBERBOER TH 22 L 2D
Tz,

3. TEBERRHTIX

a) DEREMGALOEMREAET S LR
Bic XV EHRT B, KRS e L TIRE) TRERH
DHERKE .

b) MEBEERECHR L TRERTE AT
WE Uz, REME 130522604 1T VT ER
M. ‘

C)mEKﬁbﬁﬁ%lboﬁmWﬁ%Ki
3¢, BENCXYVOER RT3, 20oEEEmn
HEEORZWERE .

5. @NEH - AREFE (REGHILRS 1ERH)
g AROREEICHNT

CCL PR &8 L CHALEA I RS # & BT
B2 Bz w3 % Methionin 4 (YR ALEAE (R



W

EIEHEEEN, BRENCHEL .

1. Fa: CCl 0.1ml &4+ V — 71HICER
U, BREMNIC3 BEH 1 BSOS U 24K
%, W% &g, Digitonin THHL, &4RHE
MEERER 2RO, ROEHETIRRAOEY
Th5B.

_ AE (at 500mu)
BILHLERER = e Ak 100

AE=HHIIBER, HBOXENEBEDZ

DW.=&@EOwRER

FEEDb : CClL0.1ml & A Methionin 50mg
BREL, al@BIcLTRERDE.

FHc B a, b L EFEROFERERE
fEY BEtL 7=,

B #%: CCly0.1ml B 5 Ti, R 3049 &
BRYEHEE 24 T UEBLREENHERS. X
Bilsenicix, R4 JIEpERCHRA Y,
— Rk OB EET 5. CCly & Methioninfif
FTIE R 1.8 T, CClL B Eic < 35 fE0
FEEEXRONEZ. X, HBFNCEFMRO
BITEERER CIEHREIRD 52, CCl
BB EMc UEPCERIBETD - 2.

2. EEFE CRABEA~OBEER X0 BNH
HBOT, BRNCHEZEZESTENTROH
BEfik k.

FtEa': CCly 002500 7 F ¥ 7 = AfRMEE
BRI 24BRE & 2 @EH L, 4B HLE
HUBEFRRERD .

JFEE b : CCly 0.025m! () Methionin 50mg %

JERRRICES L a' s ARic LT RERD .
JiE o+ @' RO D OFFIEAMERE 1 5 2.
B % : CCly BMESCER2 06 270 S

PREFEISEREEL, ARFMTIERL

FFififans B &b, CCly & Methionin fEE T

IERIT 22 &RV IEFHME 24 1THhA ERWESRR
U, iz 3B bidsha End s,
REEMRORSEICK DB, BEcTEsse

NicliREEOR N 22D .

PR OEBREE» b CCle HSHC & Y HEFH4
BN &, Methionin FIFESIC L - T
EHMEEL 7Y, FHRGE DEEEREL S
nB3R, FOFEABECOCTRECRE ZHT
BV,

= # ‘ 95

6. FEZES - AL - $TERS (KBREX
Ha3)

IR L URINRMEBEOMEIFRI(CIs &
EY 2, EBREOHECOWT

7z B R EAR O TR LIEE O B BITR TS
JETEEL CRIEBROBREE L BEHOR
BHRC X 5E8E L 554, B cyanine
FAf3% platonin 36 X (F aminovinyl 2% Tr i
DWTERL, BRAEBROBRERIVTH 05~
05x2™ mg% DEBZBWT, = &II{bLIEER
KHBHLY IBERMBEOS VI LE2HLIIT
Ulz. #Z2T4EIE X bz cryptocyanine JAfa5E
Lumin iz D TR iRl 81 2828 &
platonin 7z & 3 BROBINFLEOMRNER X
UL RICHA T AHBE L COVWTERLEDTE
DEERICOWTHET 3.

EBROFE

C L BROBREHE

a) ¥REBF0.5~05x%27 mgw OEFRKER
AU XEBHA L -RETEOYREZAFT L.

b) EHE, REEOCLO 0.1nl 2 ERHiCH
B 2.

2. BIFO AL

EERBEIC X - 7.

3. MEMEEONE

BRI EIZ20% OBIHE I ENO A& % ~
MZOWT, 2 ~2BEEEE U TEERCOWT
FALEE S SLEER ¢, RENMCOWT
EEBOZ R LML E TO 8~10 HiEiconT
H 1 EERAAEL 7.

EEARR & AR

Lumin ¢3 F I LR OB RIER 2 RET 3. &
LT, RARBOA 2D 05%273 BN 05%2™4mg%
BEFEOZE, Lo EERC B T
SHEHL Y OBMAEERIB B 5 2. 2L T
EHBETRERED & O3 ¥, 2REAHNTIER
05%x271 mg% DLORD - & BT THT e,
IR O BT R B L UL ROBER,
platonin T{X 0.5~0.5%22mge5, Ty TiX 05x
278~05% 27 mgs% %7 Lumin GiX0.5x2 I~
05%x27% mg% OREORERIT BV TR
bbHh, FORGHID VERBEERIZL,
FMERDS I 5 .

28, SEROMERT I 7-CiCNTrHER
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DU B, CIF OFELRGESCIE -
0.625~0.5mg/dl DD T; PEE T $ 7 — ¥
PRI A e EHLPIC L 2.

1. EEEE- - ALR# (HEFEREEES)
NRICRT BERO T AR EVCHER
ISR

S B L T/NR O E RO THEFRF
fIF 2 CEBY K FERBBHOBRIC DT
Zek Lz, SEERTRERESEC OV THEE
FgE, ¥ ARBECCHERNERET, O
THIEO LD & IR LUie. BBGERE
LT, EEOERL RIIRERY BvERED
GBEOESOEREW LA ~ARL, EHI1
|, —EEE, ERsy, TOMOBRMERD
TR, HRGOVEESOKIEEEEL, 0
B— NMU {2\~ T Interval diagram PYER L
EE LT, PIER LR 1 EREC B —4k
TR—AFE T, RAREEL .

BEEAN SRR —EOEE RTCE DN
iz, ABRGHO¥— NMU i22owT® Interval
diagram 12T, BHERP LY, ZTORERH
BAKSBI 0.1 BFBOFE, HEHMNRBSE
TTRELRHCAE—KLTBY, FH4OE
ERBLFESOBERE V. IR LEOTER
EBAHEORINIESOBVWERESL, £4540
EWEB . HBERICRT L HEEORRM
RERR GO RBITS L EARRsh, F
SWERIZDOWTHREBOHBEIRD OIS

Lk OREE  HiEEE Ul LR ORE: KT
5&, BEEBRBEIB—EDBEERTRESD
B, WThoESIRWTD, RECRWT
BB TRY, IEEFILEOIFEHROMED -
Bl L CTFRICR W TRZEL GBR TS HR
A B.

BEORE LY LT, NECRT 3 IR
BEERIESORCERDESHL, FHOBER
S, X, —EESShEIEHROFEET
FEHOEVER, BhEE, FHOHCEERNL
BUuEREZ bR D, ZOEB/NRITNT B
BSOS Z 5 b DITDOWT, MEPOTRRE
E2B50TREARACHEELDBLDTH 5.

8. mEREZ (BMAER)

¥ & W

Mosso @ Ergograph (T4 3 AGBRGEOE
RS EINEES
HeBrE Iz Mosso @ Ergograph (8 Y 380g) %,

CEHEOMBRERZ T, iRz NNBA

ML O CERL T, BELEESE, ME0
0.754F V/Vr 3T M. extensor pollicis longus O
@E‘&&ﬁ'ﬁﬁ%%l@u%ﬁ Ulz. fFEDEEREXZD
LIRS & RS 3 bbhiz.
ERILED 3~1 HORET 1~2 HHOMEE
(1) &, 3BT 1 HOHEETIOSHEOEE(L) D
2BIEDVTT - 7o 1ERREMFELEZF O M

_extensor pollicis longus BB VT HHET

U, V/Vr fEIxfEEEHOE 1 ER-UE2EHD
HEECEEMELZRL, OLBEOBEL &b
EHEMEIZLE 57 LAL (1) T’ V/Vr fEika
B kAL XY RS VWREEERL, »0H
B CERMICS E 7. (1) ikl V/Vr {ED
BNk E L, BERBERDL NSRS .

% 7=, Acetylcholine, (Ach) (107%g/{kE kg 4
V) ZIEEDS 4T, Prostigmine (1073mg/ &
FEkgX V) #105F0c BHETIES T (1)
B WTRFESI V/Vr OBeEMEIL, EHO
HBIRRBR? o720, (1) TR U TREHO
BT ENBP . B (1) TREBITL
TWTEH LU TRCEDMOBERGICENRRD
iz, ThbbEELRWEAAIO M. extensor
pollicis lorgus @ V/Vr {HIXfEEEBHEN L Tz,
Ll (1) Tied RFCho B BHi~0Fe
Rk ol DEDZ itk - TFEAEOKRE
Wil oE & oEHE, EEEHTHY, (1) T
RINMES ChHR EARREND.

(1) OFETIFERME DT RCERT S
L RERTTREL R - T, VWh Y5 EMOREM
BT B2, 2hd Ach THHEN 3O TEHE
EHOBEOREVWLDLELONS. ZOFE
TEERERMOKE THCEREORGEIHE S
FEHEOENLDTHS. Z0&XIHUCEFTR
NHBH, Ach OEHFLFEHFRCITEERTD
. Lol V/Vr [EOEIIFE S 55 b EIT
BEMAEYEEEFATHEOTRL, FilkE
OHELZIOLBEIELND O LRbh 5.

9. & #E-wH X (EHREE
AFBRECH Y SHREREROFHEED



FESMERIC DLW T

[. BB ECBALEHIT L TwiniligEico
wT .

1250 ~ Wi AT E I (Augospel) T30~5043f
BFHEER T 0.75pF V/Vr ik (FI8) itk -
T, M. extensor pollicis longus D\ CEEEIC
® M. rectus femoris {Z DWW CEHBERCRMEZ,
ThBOHOBEROEEREL 2.

1) BEEE (FGE ERRE) o
BEBEERBMRICIE Y M. ext. poll. Irng. ® V/Vr
EREEFEEED b - 7208, FRIziZ20m
POFEARR LN O bDH -7z, T OREHI
JE M. rect. fem. i2DWTiE, FOHRESIC
LTWTEHFLTRCEC »2boT, BEE
B V/Vr iRk l, BBEEHECE =,
KRR V/Viosm®R & kL TESEL, Ko
¥ 062 43, Km % 0.67 5 Th - f=.

2) BBEE (AP E FARR) OF, BE
E#, BRIy M. rect. fem. @ V/Vr i3 R%
TH 7128, FEFHFLTORVWEDORBKRICIIT M.
ext. roll. long. @ V/Vr {ERHKL, WREOK
BIIBBEBEDOIDO M. rect. fem. LFHETH 5
2. Km 3# 2345 Ch 7=,

3) WEETRIIC Acetylcholine O/ E % 5%
BLCSHOHES V/Vr EOEBIAA bhvian
5Tz

4) BEFBIVCBEEREFRIIES 2D -
7.

I. 405MOFMBRXTEH, BEcML
TR ORE Rz, 5.02kg DEEE 60~120 B4
U7tk V/Vr {2 REL 2.

1) BREEXCER O M. ext. poll. long.
DOBEEES V/Vr @KL, Km 3@ 1.7 5T
b ol ARIOADOBEIE V/Vr OBIMTEL H»
S 7o Km i34 1.6 5 CHELFE—EZFL =
M. rect. fem. Tix V/Vr O¥EMBEE b, = OB
Kn it 0.65 4, Km X 0.78 23T - 7=.

2) BEEERVCARMOE, BEEHE M. ext.
poll. long. ® V/Vr fEix¥mL, = OEIRAFTO
ROBIYVRES 5722, Km 3§ 1L69H7T, &
WOHDEX 1.9 5 Th - 7=. M. rect. fem. i
DT, ﬁﬁk%##b%T,VNrEO%m
TR b 5 7z,

. DEOoBRKTERRE L BERBERED

= B w7
LEbN3B.

10. #NRE - HHZL - AR % - MEXE .
E B= GUAE24£H)

EHHOEEGRL YR ESOREY

HEOKT BN & HITEHH ORISR P
HEEHRME Protomyofibril Io D\~ T & FRREKE N
BETRCKROMEELERHERE L TEHTWS
s 1) —ﬁ%ﬁ*ﬁEmI‘E%%O BEHICEL TE
CHPHBEREENELED OIS, 2) TEY
FERRHERICRD b BB ELR#HE Protomyofibril
OET 3R LHBEEL Tw5, OB bHiE
BHENCBE TR 2RXE2 B T30 TH B R
% BT 5% physical factors © 1-0TH 3 pH
EEEE LD CHROBBENBMEEOBRER

ARDOME AR & B T2,

EiiEERCEEL 254, pH o7 A h
VA X D A ATt pH 6 FfE TREH S
LRLEHET B MERA R RBREERD T\,
DH 10LL kiz7ehid filament OREE & ARHA & 7o

. T EREE P OOEEL b O TR,
%@@m SWL TOEMEEEL TEARE(
EHhEDSB.pH 1,891 BWTRBHEL2ALDT
Z,M HEARBORT, ZTOMEIZEDILAWVE
filament RELZ SN 5. HO filament {3 200A
DOifiE 250A OEKEE 0. ZicR LT pH 6
TIEREH O R SEH U BRIE» 2 > TIA { N
2L Aewiav. pH 4 Tid filament £k LT
BT3B CEOEHBR 2 Hr D, pH 12 -
TEAHEA 7 filament XA SN BT E .

Pl EO%d &g 0B U 2 O BB #E
e &R & RAERTEHO pH 2100k
(6 ML) TR TRDBND. - TEFHOF

FREEIZZF O pH BIEFICHL TROREEIC
m%ﬁwt%kébt%wa%bféixmw
TN OEFBER MR BT 5513, HEHET
BY4 % BAA7 R O ionic character [ LB I D,
[£® ionic character I3 E/HFHEASROTHEI HFE
ERBErET 550 ThE00, UREEN:
RBL AR ERLEOFEOMBNT S S

CDEEELRS.

1. BHER - FHF i - 58 E - BIEE%.
ARFBUH (RAH 14
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ILa s VEBBRKREEEROEE-RILX—E
HEIEHNT
RO, =H, EREERCOVWTENRE
NAELUCERERBEOEERKRDO L 5 Th 5.
a2 3 v ERBKSREER & WIBER DPN
DR TE 2 DOMCBETEMNBEMLRED &
nB. 201013 —300mV 2 TEHB5DTH
Y, ZhidiEs DPN © E6 YL 20 pH i
ST 3481 —003 ThB. M0 1 ODEMIT
0mV [ZFEL ZOEARER->TRUDTHDR
3540 ThH 5. DPNEHIZ { 52TH 8keal/mol
O= L EF—¥FOLANRD S, ZOBAIED-7
3 7 BBEEER O F iz 40~50mV DR Z 3B
WTESEL Twa. BbOHi»LEX T 5
BLCRT S Y v—~RFRIC 1o0RBEF L2
DEEZ TS,

12. HHE=SE R 2 £H)
BB R ORERT

WrE A, PTOREBROCMEMELFETIE
BEEEL, BE ~v Ty 7iCO¥, BEEC
T, WE&EGRE (UCS) 137 V¥ » A~ (3~10c/s),
FAERIBE (CS) X 7% — AV, £ARBNE 7
M5z, 2P%ICESERME 5 MRS S kT
52T, BELUR. 4 v R RN

1) 79y A—-TEIc X > T, BEFREOHK
7257, FEEERE (RF) i b driving 387z,
BLERET B EICE - T, ZORRTZOM
OWALIC bIEA LT, 2) 7V v h—FHic L -
THRBEND & R FRBRMEA CS it X
> CHET % B i,
potentials. b) Generalized desynchronization %
PO augmentation. ¢) &I &féﬁi&i& CS iz
X o THETB. 3) CS k- THRTZEAR
B RINMBE c ik oS wTEBbhiz. Bls CSH
CBoh AR KECTAER LY, BEK
REEMGRICRY, TOB L TR RN
2 CS g HBLU 72, T OB RBEUE R
BEbI B LUK O Rk D HRRE S hik.
4) Photic driving O#EE, BEBEHECEOS
LEB L LR THDbh B IcR 572, 5) CSR
CUCSE 52 T &icd, HbEHRBN,
BREESEEENE bR . 6) Photic driving &
it REESRRTOREERT ST LI L -

a) generalized evoked

= B

TRBICMOZRIcRADALTRY, B>, H
Ricdbbhakdicik - 2. 7) Tl Centre
medianium nucleus OFEEEY T 7V v A—IT
X v spike @ driving 1B bh iz, spike &
wave B3Blbh T, FREHSRROSHEN
FLRTECH 5Tz, 9) BN ERRARHRIE I
7BE, TREOEHEERMBEIEDICLS R
7=,

13. SKE=R (BRFE24H)

RESEREOBHEMELCOVT

BARKOT ve=7 hEECBETIWHEY, &
BRERRORESLZED, HOBEEERELE
TR Xlabh Ty, BicEECRMHEE
OEMHER slow system O BHEHE R AD O HRER
KU TECHETEEL, BREDs. j.p. O
BEETEC L ERBLTW3. 227G, ZIZTR
BESR ORISR IR U & OFEE SRR
THEPEBEL, EEMRICROBENE & R
HEAE UTERE L. ERICIZELE L THEL
7 v e =7 14 & tetra—etylammonium~bromid (T.
E. A) A, BHEHRERO L/ yer=rE
FEERIE O S4B R B & Zhic ARl E 5
MRMEELY, KE-REREEHL .

1) 7 ve=2v 2RO T E AREERD
BRI REERELZEL, TOBRN30aV
& 0uVOREEBIFRMIE DN B2, 90pVD
LOIKL 304V OB ORFIRECRETHRET
%. RPLSHEE G ARG - REEOBIFEML
ERFELDDZZLEERETDH 5 .

9) MHEOEEEEEL 22°C T, 304V O
v A RZFEY 1.8m/sec, W0uV D HDIFFH
5.4m/sec T - 2. FE - THRBEOE IC B4
YIARY BHRMEELEET S 2T, iEXc
BT 0 i YT 5.

3) MM RN B RE BE 0 BE
X, Jtlickfk 3-4cp.s TREShTVS. .

4) CaCle, KCl iz EROMEA v 74 ZAFER
B¥EL, NHCl RO T.E.A OBERETRELD
3. Zhliz K L, MgCls, tubocurarine, tetrodotoxin
AmERC < .

5) FEBRBRRUBEMNSZEAT ==Y 4
LOWEL & X E WICHEERCERL Tw5.

6) MHESORSEWE ¥ KEREC AL



b

T RC BT B3RO A v 7 R #I304V-90 4V
BEOCRYIFMHCHYUT IO ThH-T. L
PLUREORECCHRIEDEBINAR & b2 b
3 sinomenine LOMEMEREREIINL Tk
S EHNTH - I

14 kTR (KEEXEH)

/BROMT O v CRENT

block & ##EIZ e L 7234 WedenskyBl Sz B &
NeRkRBEA2DBAKEET B, BHI B E LF
FRIE AR O e i 4 2.5mm DN X B block
B LEx ORRE KTz,

block #ilc—f& # %%, L% block K8 2mm
k&, ZOMERHEL TREBOEEEER
U723, block JEEEHE Cik, block HMKEXREE
WRTRE LB, ETOMEER R E D205
i 2 —F L 2%, block #ZDEASERBL
THU 7= EEIE W OBILIC 132 L v notching 3 B,
bhb. .

block TR fifE PR32 induction shock % &
%% & REWAREL, block MEICE - T
L% 5%, block ## = 2 THEMIC extrinsic

_potential #&F5. ZOBAMITIFMIZ | - T,
exponential AT 5. ZhR Yelo ¥ CETT
%% &% space constant &% 3 &, heatblock
X space constant 13§ 3mm T¥» 5. extrinsic
potential 2D $ OO _LH.O time constant ¥ 1mm
HEIBALOKIE 0.5mm TRGEREIIBE—ThH
5.

#i block OHifRIZF)E L 72, action potential i
extrinsic potential % block #EWicRKEL, =
X Z OERIT catelectrotonic effect 3 KiFL, —HEr
WOBEWED LA % %T. = OF i iZextrinsic
potential DRIZE—Th 5. HEMWELORLIN
®ilB% 7T excitability-time curve i KEAIE
BT 3HA% 5732, Hodgkin 2% cold block iz
RTRER U 20Hi & 5 h i 5 .

excitability time curve O Hfiz 100#secD order
OFREROTHANLIHBEERA SN, Zhi
Eccles 23 iE @ synaps THRH L 7= initial
anelectrotonus & FA—BRIC LV RETZLHOL
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